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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

[0001] This application claims priority to Korean Patent
Application No. 2008-82399, filed on Aug. 22, 2008, and all
the benefits accruing therefrom under 35 U.S.C. §119, the
contents of which in its entirety are herein incorporated by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] This disclosure relates to an organic light emitting
diode display and a method of manufacturing the same.
[0004] 2. Description of the Related Art

[0005] Itcan be desirable for a display apparatus, such as a
monitor or a television, to have a small size and a slim profile.
In this regard, use of an organic light emitting diode
(“OLED”) display has been suggested.

[0006] The OLED display includes two electrodes and a
light emitting layer interposed between the two electrodes.
An electron injected from one electrode is combined with a
hole injected from the other electrode at a light emitting layer
to form an exciton that emits light while discharging energy.
One of the electrodes can be connected with thin film tran-
sistors to control the light emitting layer.

[0007] In addition, a light blocking layer can be disposed
below the thin film transistors to improve brightness. How-
ever, a defect may occur when a semiconductor of the thin
film transistors crystallizes. While not wanting to be bound by
theory, it has been suggested that crystallization of the thin
film transistors can be due to the light blocking layer.

BRIEF SUMMARY OF THE INVENTION

[0008] Therefore, an exemplary embodiment provides an
OLED display capable of preventing a crystallization defect,
which can be caused by a light blocking layer.

[0009] Another exemplary embodiment provides a method
of manufacturing the OLED display.

[0010] The above described and other drawbacks are alle-
viated by an organic light emitting diode display including a
substrate; a light blocking layer disposed on the substrate and
having a semiconductor opening; a first semiconductor pat-
tern disposed in the semiconductor opening; a gate insulating
layer disposed on the light blocking layer and the first semi-
conductor pattern; a first gate electrode disposed on the gate
insulating layer; a first source electrode electrically con-
nected to the first semiconductor pattern; a first drain elec-
trode spaced apart from the first source electrode; a pixel
electrode electrically connected to the first drain electrode; an
emitting layer disposed on the pixel electrode; and a common
electrode disposed on the emitting layer. In an embodiment,
the light blocking layer and the first semiconductor pattern
are disposed on substantially a same layer.

[0011] Inanembodiment, the light blocking layer includes
a metallic material including chrome.

[0012] In an embodiment, the metallic material includes
one of chrome oxide and chrome nitride.

[0013] In an embodiment, the first semiconductor pattern
includes a polycrystalline silicon material.

[0014] In an embodiment, the organic light emitting diode
display further includes a second semiconductor pattern dis-
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posed on the substrate, a second gate electrode disposed on
the gate insulating layer and overlapping the second semicon-
ductor pattern, a second source electrode electrically con-
nected to the second semiconductor pattern, and a second
drain electrode electrically connected to the first gate elec-
trode and spaced apart from the second source electrode.

[0015] Inanembodiment, the light blocking layer, the first
semiconductor pattern, and the second semiconductor pattern
are disposed substantially on a same layer.

[0016] In an embodiment, the organic light emitting diode
display further includes a buffer layer disposed on substan-
tially an entire surface of the substrate, wherein the first
semiconductor pattern and the light blocking layer are dis-
posed on the buffer layer.

[0017] In an embodiment, the light blocking layer is dis-
posed with a pixel opening corresponding to the pixel elec-
trode.

[0018] In another exemplary embodiment disclosed is a
method of manufacturing an organic light emitting diode
display, the method including disposing a semiconductor pat-
tern on a substrate; disposing a light blocking layer on the
substrate, the light blocking layer having a semiconductor
opening which exposes the semiconductor pattern; disposing
a gate insulating layer on the semiconductor pattern and the
light blocking layer; disposing a gate electrode on the gate
insulating layer; disposing a source electrode electrically
connected to the semiconductor pattern and a drain electrode
spaced apart from the source electrode; disposing a pixel
electrode electrically connected to the drain electrode; dis-
posing an emitting layer on the pixel electrode; and disposing
a common electrode on the emitting layer.

[0019] In an embodiment, disposing the semiconductor
pattern and the disposing of the light blocking layer further
comprise disposing a semiconductor layer on the substrate,
disposing a first photoresist pattern on the semiconductor
layer, etching the semiconductor pattern using the first pho-
toresist pattern as an etch mask to form the semiconductor
pattern, disposing a light blocking material on the substrate
and the first photoresist pattern, disposing a second photore-
sist pattern on the light blocking material, etching the light
blocking material using the second photoresist pattern as an
etch mask to form the light blocking layer; and removing the
first and second photoresist patterns.

[0020] Inanembodiment, the disposing of the semiconduc-
tor layer further includes crystallizing the semiconductor
layer.

[0021] In an embodiment, the light blocking layer further
includes a metallic material including chrome.

[0022] In an embodiment, the semiconductor pattern
includes a polycrystalline silicon material.

[0023] In an embodiment, a buffer layer is disposed on
substantially an entire surface of the substrate before the
semiconductor pattern and the light blocking layer are dis-
posed on the substrate.

[0024] In an embodiment, the light blocking layer of the
OLED display is disposed substantially on the same layer as
a semiconductor pattern after the semiconductor pattern is
disposed and a semiconductor opening is disposed in the light
blocking layer at a region where the semiconductor pattern is
disposed. Thus, a crystallization defect, which can be caused
by the light blocking layer, can be reduced or substantially
prevented and a manufacturing process can be simplified.
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[0025] These and other features, aspects, and advantages of
the disclosed embodiments will become better understood
with reference to the following description and appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above and other advantages of the present
invention will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings wherein:

[0027] FIG. 1 is an equivalent circuit diagram of an exem-
plary embodiment of an Organic Light Emitting Diode
(“OLED”) display;

[0028] FIG.2isaplan view showing an exemplary embodi-
ment of an OLED display;

[0029] FIG. 3 is a cross-sectional view of an exemplary
embodiment of an OLED display taken along lines I-I' and
II-IT" shown in FIG. 2;

[0030] FIGS. 4 to 7 are cross-sectional views showing an
exemplary embodiment of a method of manufacturing the
OLED display shown in FIG. 3;

[0031] FIGS.8,10and 12 are plan views showing an exem-
plary embodiment of a method of manufacturing the OLED
display shown in FIG. 2;

[0032] FIG. 9 is a cross-sectional view of an exemplary
embodiment of an OLED display taken along lines I-I' and
II-IT" shown in FIG. 8;

[0033] FIG. 11 is a cross-sectional view of an exemplary
embodiment of an OLED display taken along lines I-I' and
II-IT" shown in FIG. 10; and

[0034] FIG. 13 is a cross-sectional view of an exemplary
embodiment of an OLED display taken along lines I-I' and
[I-IT' shown in FIG. 12.

[0035] The detailed description explains the disclosed
embodiments, together with advantages and features, by way
of example with reference to the drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0036] Hereinafter, embodiments of the present invention
will be explained in detail with reference to the accompany-
ing drawings. However, the scope of the present invention is
not limited to such embodiments and the present invention
may be realized in various forms. The embodiments to be
described below are intended to assist those skilled in the art
to completely understand the present invention. Thus aspects,
advantages, and features of the present invention and methods
of accomplishing the same may be understood more readily
by reference to the following detailed description of preferred
embodiments and the accompanying drawings. The present
invention may, however, may be embodied in many different
forms, and should not be construed as being limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and complete
and will fully convey the concept of the invention to those
skilled in the art, and the present invention will only be
defined by the appended claims. Like reference numerals
refer to like elements throughout the specification.

[0037] In the drawings, the sizes of layers and regions can
be magnified for the purpose of clear explanation. Also, the
same reference numerals are used to designate the same ele-
ments throughout the drawings. It will be understood that
when an element, such as a layer, a film, a region, or a plate,
is referred to as being ‘on’ or ‘under’ another element, the
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element can be directly on another element or intervening
element may also be present therebetween. In addition, when
an element is referred to as being “directly on” other element,
intervening layers may not be present therebetween.

[0038] It will be understood that when an element or layer
is referred to as being “connected to” another element or
layer, the element or layer can be directly connected to
another element or layer or intervening elements or layers. In
contrast, when an element is referred to as being “directly
connected to” another element or layer, there are no interven-
ing elements or layers present. As used herein, the term “and/
or” includes any and all combinations of one or more of the
associated listed items.

[0039] It will be understood that, although the terms first,
second, third, etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer, or section
from another region, layer or section. Thus, a first element,
component, region, layer, or section discussed below could be
termed a second element, component, region, layer, or section
without departing from the teachings of the present invention.
[0040] Spatially relative terms, such as “below”, “lower”,
“upper” and the like, may be used herein for ease of descrip-
tion to describe one element or feature’s relationship to
another element(s) or feature(s) as illustrated in the figures. It
will be understood that the spatially relative terms are
intended to encompass different orientations of the device in
use or operation in addition to the orientation depicted in the
figures. For example, ifthe device in the figures is turned over,
elements described as “below” or “lower” relative to other
elements or features would then be oriented “above” relative
to the other elements or features. Thus, the exemplary term
“below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0041] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0042] Embodiments of the invention are described herein
with reference to cross-section illustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
butare to include deviations in shapes that result, for example,
from manufacturing.

[0043] For example, an implanted region illustrated as a
rectangle will, typically, have rounded or curved features
and/or a gradient of implant concentration at its edges rather
than a binary change from implanted to non-implanted
region. Likewise, a buried region formed by implantation
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may result in some implantation in the region between the
buried region and the surface through which the implantation
takes place. Thus, the regions illustrated in the figures are
schematic in nature and their shapes are not intended to illus-
trate the actual shape of a region of a device and are not
intended to limit the scope of the invention.

[0044] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0045] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0046] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings. How-
ever, the aspects, features, and advantages of the present
invention are not restricted to the ones set forth herein. The
above and other aspects, features and advantages of the
present invention will become more apparent to one of ordi-
nary skill in the art to which the present invention pertains by
referencing a detailed description of the present invention
given below.

[0047] Hereinafter, an exemplary embodiment of an OLED
display will be explained in detail with reference to F1G. 1.

[0048] FIG. 1 is an equivalent circuit diagram showing an
exemplary embodiment of an OLED display.

[0049] Referring to FIG. 1, the OLED display includes a
plurality of signal lines, including gate lines 121, data lines
171 and driving voltage lines 172, and a plurality of pixels PX
electrically connected to the signal lines and arranged in the
form of a martrix.

[0050] The signal lines are divided into a plurality of gate
lines 121 to transfer gate signals, a plurality of data lines 171
to transfer data signals, and a plurality of driving voltage lines
172 to transfer a driving voltage. The gate lines 121 extend in
a transverse direction and are substantially parallel to each
other, and the data lines 171 and the driving voltage lines 172
extend in a longitudinal direction and are substantially paral-
lel to each other.

[0051] Each pixel PX includes a switching transistor Qs, a
driving transistor Qd, a storage capacitor Cst, and an organic
light emitting diode LD.

[0052] The switching transistor Qs includes a control ter-
minal, an input terminal, and an output terminal. The control
terminal is electrically connected to the corresponding gate
line 121, the input terminal is electrically connected to the
corresponding data line 171, and the output terminal is elec-
trically connected to the corresponding driving transistor Qd.
The switching transistor Qs transfers the data signal from the
corresponding data line 171 to the driving transistor Qd in
response to the gate signal supplied from the corresponding
gate line 121.
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[0053] The driving transistor Qd includes a control termi-
nal, an input terminal, and an output terminal. The control
terminal is electrically connected to the switching transistor
Qs, the input terminal is electrically connected to the corre-
sponding driving voltage line 172, and the output terminal is
electrically connected to the organic light emitting diode LD.
The driving transistor Qd can provide a path for output cur-
rent ILD, which varies depending on a potential difference
between the control terminal and the output terminal.

[0054] The storage capacitor Cst is electrically connected
between the control terminal and the input terminal of the
driving transistor Qd. The storage capacitor Cst is charged
with a data signal applied to the control terminal of the driving
transistor Qd and maintains the data signal even if the switch-
ing transistor Qs is turned off.

[0055] The organic light emitting diode LD includes an
anode electrically connected to the output terminal of the
driving transistor Qd, and a cathode electrically connected to
a common voltage Vss. The organic light emitting diode LD
emits light while an intensity of the light can vary according
to the output current ILD of the driving transistor Qd, thereby
displaying an image.

[0056] In an embodiment, the switching transistor Qs and
the driving transistor Qd may each include an n-channel field
effect transistor (“FET”). In addition, at least one of the
switching transistor Qs and the driving transistor Qd may
include a p-channel field effect transistor. A connectivity
between the switching transistor Qs, the driving transistor Qd,
the storage capacitor Cst, and the organic light emitting diode
LD is not limited to the connectivity shown in FIG. 1.
[0057] FIG. 2is aplan view showing an exemplary embodi-
ment of an OLED display, and FIG. 3 is a cross-sectional view
taken along lines I-I' and II-1I" shown in FIG. 2.

[0058] A buffer layer 120 is disposed on an insulating sub-
strate 110, which can include transparent glass, plastic, or the
like, or acombination comprising at least one of the foregoing
materials. The buffer layer 120 includes silicon oxide, or the
like and is disposed over substantially an entire surface of the
insulating substrate 110.

[0059] Alight blockinglayer 130, having first semiconduc-
tor openings 131, second semiconductor openings 132 and
pixel openings 133, is disposed on the buffer layer 120. The
light blocking layer 130 includes a metal, such as chrome, or
the like. The light blocking layer 130 may have a single layer
structure comprising chrome oxide (CrQ, ), a dual layer struc-
ture comprising chrome oxide (CrO,) and chrome nitride
(CrN,), or a triple layer structure comprising chrome oxide
(Cr0O,), chrome, and chrome nitride (CrN,).

[0060] A first semiconductor pattern 141 of the driving
transistor Qd and a second semiconductor pattern 142 of the
switching transistor Qs are disposed in the first and second
semiconductor openings 131 and 132 of the light blocking
layer 130, respectively. The first and second semiconductor
patterns 141 and 142 can be formed through a crystallization
process using polycrystalline silicon. Exemplary crystalliza-
tion processes include a solid phase crystallization (“SPC”)
process, an excimer laser annealing (“ELA”) process, a metal
induced crystallization (“MIC”) process, a sequential lateral
solidification (“‘SLS™) process, or the like, or a combination
comprising at least one of the foregoing crystallization pro-
cesses.

[0061] A lower gate insulating layer 230 including silicon
nitride (SiN,), silicon oxide (Si0,), or the like, or a combi-
nation comprising at least one of the foregoing materials, is
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disposed over substantially an entire surface of the buffer
layer 120, including the light blocking layer 130, the first
semiconductor pattern 141, and the second semiconductor
pattern 142. A first gate electrode 151 of the driving transistor
Qd and a second gate electrode 152 of the switching transistor
Qs are disposed on the lower gate insulating layer 230. The
first and second gate electrodes 151 and 152 can comprise an
aluminum-based metal, such as aluminum (Al), an aluminum
alloy, a silver-based metal, silver (Ag), a silver alloy, a cop-
per-based metal, copper (Cu), a copper alloy, a molybdenum-
based metal, molybdenum (Mo), a molybdenum alloy,
chrome (Cr), tantalum (Ta), titanium (Ti), or the like, or a
combination comprising at least one of the foregoing metals.
In addition, the first and second gate electrodes 151 and 152
may have a multi-layer structure of two conductive layers (not
shown) having physical properties which are different from
each other. The second gate electrode 152 is electrically con-
nected to the corresponding gate line 121.

[0062] An upper gate insulating layer 240, including sili-
con nitride (SiN,), silicon oxide (SiO,), or the like, or a
combination comprising at least one of the foregoing mate-
rials, is disposed on the lower gate insulating layer 230 and
includes the first and second gate electrodes 151 and 152.
[0063] The data lines 171, the driving voltage lines 172,
first and second source electrodes 161 and 163, and first and
second drain electrodes 162 and 164 are disposed on the gate
insulting layer 240.

[0064] The data lines 171 transfer data signals and are
disposed substantially perpendicular to the gate lines 121, and
can extend in the transverse direction. The driving voltage
lines 172 transfer driving voltage and are disposed substan-
tially perpendicular to the gate lines 121, and can extend in the
transverse direction.

[0065] The first source electrode 161 branches from the
corresponding driving voltage line 172. The first and second
drain electrodes 162 and 164 are electrically isolated from
each other. In addition, the first and second drain electrodes
162 and 164 are electrically isolated from the data lines 171
and the driving voltage lines 172. The first source electrode
161 faces the first drain electrode 162 on the first semicon-
ductor pattern 141, and the second source electrode 163 faces
the second drain electrode 164 on the second semiconductor
pattern 142.

[0066] Each of the data lines 171, the driving voltage lines
172, the first and second source electrodes 161 and 163, and
the first and second drain electrodes 162 and 164 may include
a low-resistance metal, such as aluminum, copper, silver, an
alloy thereof, or the like, or a refractory metal, such as molyb-
denum, chrome, tantalum, titanium, an alloy thereof, or the
like, or acombination comprising at least one of the foregoing
metals, and may have a multi-layer structure including a
refractory metal layer (not shown) and a low-resistance con-
ductive layer (not shown).

[0067] A protective layer 170 is disposed on the upper gate
insulating layer 240, having the data lines 171, the driving
voltage lines 172, the first and second source electrodes 161
and 163, and the first and second drain electrodes 162 and
164. The protective layer 170 includes silicon oxide, silicon
nitride, or the like, ora combination comprising at least one of
the foregoing materials.

[0068] The protective layer 170 can protect electrodes dis-
posed below the protective layer 170. In an embodiment, the
protective layer 170 can reduce or substantially prevent the
electrodes, which can include conductive materials having
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weak chemical-resistance, from being damaged or degraded
by a chemical solution, such as an etchant, in a subsequent
process.

[0069] An interlayer dielectric layer 180 is disposed on the
protective layer 170. The interlayer dielectric layer 180 has a
thickness sufficient to planarize a region where the switching
transistor Qs and the driving transistor Qd are disposed. The
interlayer dielectric layer 180 includes a material selected
from the group consisting of polyimide, benzocyclobutene
series resin, acrylate, methacrylate, and the like, and a com-
bination comprising at least one of the foregoing materials.
[0070] A contact 181 is disposed in the interlayer dielectric
layer 180 and the protective layer 170 to expose the second
drain electrode 164. A pixel electrode 190 is formed on the
interlayer dielectric layer 180. The pixel electrode 190 con-
tacts the first drain electrode 162 through the contact 181 and
overlaps the pixel openings 133. The pixel electrode 190
includes a transparent metal, such as indium tin oxide
(“ITO”), or the like.

[0071] A partition wall 200 is disposed on the pixel elec-
trode 190 and the interlayer dielectric layer 180. The partition
wall 200 surrounds the pixel electrode 190, can comprise an
inclined surface, and an opening is disposed in the partition
wall 200 to expose the pixel electrode 190. The partition wall
200 includes an organic insulating material, which is heat-
resistant and solvent-resistant, and can comprise an acrylic
resin, a polyimide resin, or the like, or an inorganic insulating
material, such as silicon oxide (Si0,), titanium oxide (Ti0,),
or the like, or a combination comprising at least one of the
foregoing insulating materials. In addition, the partition wall
200 may have a multi-layer structure.

[0072] An organic light emitting member 210 is disposed
on the pixel electrode 190 exposed through the opening dis-
posed in the partition wall 200.

[0073] The organic light emitting member 210 may have a
multi-layer structure including an emitting layer (not shown)
to emit light and an auxiliary layer (not shown) to improve
light emission efficiency of the emitting layer.

[0074] The organic light emitting layer includes an organic
substance, or a mixture of an organic substance and an inor-
ganic substance, and can emit light having one of three pri-
mary colors (red, green and blue). The emitting layerincludes
a material selected from the group consisting of a polyfluo-
rene derivative, a (poly)paraphenylenevinylene derivative, a
polyphenylene derivative, polyvinylcarbazole, a poly-
thiophene derivative, and the like, and a combination com-
prising at least one of the foregoing materials, and a com-
pound obtained by doping at least one of the above materials
with a perylene-based pigment, a coumarin-based pigment, a
rhodamine-based pigment, rubrene, perylene, 9,10-dipheny-
lanthracene, tetraphenylbutadiene, Nile red, coumarine,
quinacridone, or the like, or a combination comprising at least
one of the foregoing compounds. The OLED display displays
the desired image by spatially combining lights having pri-
mary colors emitted from the emitting layer of each pixel.
[0075] The auxiliary layer includes an electron transport
layer (not shown) and a hole transport layer (not shown) for
transport of electrons and holes, respectively. In addition, the
auxiliary layer includes an electron injecting layer (not
shown) and a hole injecting layer (not shown) to inject the
electrons and holes, respectively. The auxiliary layer may
include at least one layer selected from the above layers. The
hole transport layer and the hole injecting layer include a
material having a work function corresponding to a mean
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work function of the pixel electrode 190 and the emitting
layer, and the electron transport layer and the electron inject-
ing layer include a material having a work function corre-
sponding to a mean work function of the common electrode
220 and the emitting layer. In an embodiment, the hole trans-
port layer and the hole injecting layer may include poly-3,4-
ethylenedioxythiophene:polystyrenesulfonate (PEDOT:
PSS), for example.

[0076] The common electrode 220 is disposed on the
organic light emitting member 210. The common electrode
220 is disposed on substantially an entire surface of the sub-
strate and transfers electric current to the organic light emit-
ting member 210 in cooperation with the pixel electrode 190.
The common electrode 220 may include a metal having a
reflectivity of at least about 50 percent (%), specifically at
least about 80%, more specifically at least about 85%, and can
comprise silver (Ag), palladium (Pd), platinum (Pt), or the
like, or acombination comprising at least one ofthe foregoing
metals. In an embodiment, the common electrode 220
includes silver (Ag).

[0077] In an OLED display having the above described
structure, the second gate electrode 152, which is electrically
connected to the corresponding gate line 121, the second
source electrode 163, and the second drain electrode 164,
which are electrically connected to the corresponding data
line 171, and the second semiconductor pattern 142, consti-
tute the switching transistor Qs. A channel of the switching
transistor Qs is disposed on the second semiconductor pattern
142 between the second source electrode 163 and the second
drain electrode 164. In addition, the first gate electrode 151,
which is electrically connected to the second drain electrode
164, the first source electrode 161, which is electrically con-
nected to the corresponding driving voltage line 172, the first
drain electrode 162, which is electrically connected to the
pixel electrode 190, and the first semiconductor pattern 141,
constitute the driving transistor Qd. A channel of the driving
transistor Qd is disposed on the first semiconductor pattern
141 between the first source electrode 161 and the first drain
electrode 162.

[0078] Although one switching transistor Qs and one driv-
ing transistor Qd are included in the exemplary embodiment
shown in FIG. 2, atleast one thin film transistor and a plurality
of interconnections to drive the transistors can be further
provided. In an embodiment comprising greater than one thin
film transistor, degradation of the organic light emitting diode
LD and the driving transistor Qd can be reduced or substan-
tially prevented, even if they are driven for a long period of
time. Accordingly a life span of the OLED display can be
increased.

[0079] An organic light emitting diode LD comprises the
pixel electrode 190, the organic light emitting member 210,
and the common electrode 220. In an exemplary embodiment,
the pixel electrode 190 serves as an anode and the common
electrode 220 serves as a cathode. In another embodiment, the
pixel electrode 190 serves as a cathode and the common
electrode 220 serves as an anode.

[0080] Hereinafter, a method of manufacturing the OLED
display shown in FIGS. 2 and 3 is described with reference to
FIGS. 40 13.

[0081] FIGS.8,10and 12 are plan views showing an exem-
plary embodiment of a method of manufacturing the OLED
display shown in FIGS. 2 and 3, FIG. 9 is a cross-sectional
view of an exemplary embodiment of an OLED display taken
along lines I-I' and II-1I' shown in FIG. 8, FIG. 11 is a cross-
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sectional view of an exemplary embodiment of an OLED
display taken along lines I-I' and II-II' shown in FIG. 10, and
FIG. 13 is a cross sectional view of an exemplary embodiment
of an OLED display taken along lines I-I' and II-IT' shown in
FIG. 12.

[0082] As shown in FIG. 4, the buffer layer 120 is disposed
on the insulating substrate 110 by disposing a material, such
as silicon oxide, or the like, on the insulating substrate 110
through a plasma enhanced chemical vapor deposition
(“PECVD?”) process, or the like.

[0083] Then, an amorphous silicon material is disposed on
the buffer layer 120 and a semiconductor layer 140, including
a crystalline silicon material, or the like, is disposed through
a crystallization process, or the like.

[0084] The crystallization process can include a SPC pro-
cess, an ELA process, a MIC process, a SLS process, or the
like, or acombination comprising at least one of the foregoing
crystallization processes.

[0085] Next, as shown in FIG. 5, a photoresist is disposed
on the semiconductor layer 140, which includes a crystalline
silicon material, and a photolithography process is performed
to form first and second photoresist patterns 143 and 144.
Then, the semiconductor layer 140, which includes a crystal-
line silicon material, is etched using the first and second
photoresist patterns 143 and 144 as an etch mask, thereby
forming the first and second semiconductor patterns 141 and
142.

[0086] As shown in FIGS. 6 and 7, a metallic material 135
including chrome, or the like, can then be disposed on the first
and second photoresist patterns 143 and 144 and the buffer
layer 120. After disposing a photoresist on the metallic mate-
rial 135, the photolithography process is performed to form a
third photoresist pattern 145. After that, the metallic material
135 is etched using the third photoresist pattern 145 as an etch
mask, thereby forming the light blocking layer 130. Then, as
shown in FIGS. 8 and 9, the first to third photoresist patterns
143, 144, and 145 are removed to form the first and second
semiconductor patterns 141 and 142 and the light blocking
layer 130 on the buffer layer 120. The light blocking layer 130
can be disposed with the first and second semiconductor
openings 131 and 132 through which the first and second
semiconductor patterns 141 and 142 are exposed, respec-
tively.

[0087] As described above, the crystallization process can
be performed even if a stepped portion is not disposed in the
semiconductor layer 140 due to the flat structure of the buffer
layer 120. Thus, a crack may not occur during the crystalli-
zation process. If the crack occurs in the crystalline material
during the crystallization process, impurities may infiltrate
into the crack during the subsequent etching process. In addi-
tion, since the first semiconductor pattern 141, the second
semiconductor pattern 142, and the light blocking layer 130
are disposed on the same layer, the first to third photoresist
patterns 143, 144 and 145 can be simultaneously removed,
thereby simplifying a manufacturing process.

[0088] As shown in FIGS. 10 and 11, the lower gate insu-
lating layer 230 is disposed by disposing silicon nitride, sili-
con oxide, or the like on the first and second semiconductor
patterns 141 and 142 and the light blocking layer 130.
[0089] Then, the gate lines 121, the first gate electrode 151,
and the second gate electrode 152, including the aluminum
alloy are disposed on the lower gate insulating layer 230 using
a photolithography process, or the like.
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[0090] Subsequently, as shown in FIGS. 12 and 13, silicon
nitride, silicon oxide, or the like, or a combination comprising
at least one of the foregoing materials, are disposed on the
gate lines 121, the first gate electrode 151, and the second gate
electrode 152, and the photolithography process is performed
to form the upper gate insulating layer 240 having a plurality
of openings.

[0091] Then, the data lines 171, the driving voltage lines
172, the first source electrode 161, the first drain electrode
162, the second source electrode 163, and the second drain
electrode 164, which can include an aluminum alloy, are
disposed on the upper gate insulating layer 240. The first
source electrode 161 and the first drain electrode 162 are
electrically connected to the first semiconductor pattern 141,
and the second source electrode 163 and the second drain
electrode 164 are electrically connected to the second semi-
conductor pattern 142 through the openings disposed in the
upper gate insulating layer 240.

[0092] After that, as shown in FIGS. 2 and 3, the protective
member 170 having a plurality of contacts is disposed on the
data lines 171, the driving voltage lines 172, the first source
electrode 161, the first drain electrode 162, the second source
electrode 163, and the second drain electrode 164 using the
photolithography process, or the like.

[0093] Then, the interlayer dielectric layer 180 having a
plurality of contacts is disposed on the protective member
170.

[0094] Subsequently, the ITO layer is disposed on the inter-
layer dielectric layer 180 and then the photolithography pro-
cess 1s performed to form the pixel electrode 190.

[0095]  After that, an organic photoresist layer is disposed
on the pixel electrode 190 and the interlayer dielectric layer
180, and then an exposure and development process is per-
formed to form the partition wall 200 having a plurality of
openings.

[0096] Then, the organic light emitting member 210 having
the hole transport layer and the emitting layer is disposed in
the opening of the partition wall 200. The organic light emit-
ting member 210 canbe formed using a solution process, such
as an inkjet printing process, or a deposition process. If the
inkjet printing process is used to form the organic light emit-
ting member 210, in which a solution is disposed on the
opening by a movable inkjet head (not shown), a drying
process can be desirable after each layer has been disposed.

[0097] After that, the common electrode 220 is disposed on
the partition wall 200 and the organic light emitting member
210. The common electrode 220 may include a metal having
a reflectivity of at least about 60%, specifically at least about
80%, more specifically at least about 85%, such as silver
(Ag), palladium (Pd), platinum (Pt), or the like, or a combi-
nation comprising at least one of the foregoing metals. In an
embodiment, the common electrode 220 includes silver (Ag).
[0098] As described above, the OLED display has a bot-
tom-emission structure, in which the organic light emitting
member 210 emits light downward through the pixel elec-
trode 190, so that a pixel opening 133 corresponding to the
pixel electrode 190 can be disposed in the light blocking layer
130.

[0099] In an embodiment, the OLED display may have a
top-emission structure, in which the positions of the common
electrode 220 and the pixel electrode 190 are interchanged
and the organic light emitting member 210 emits light upward
through the pixel electrode 190. In an embodiment, the pixel
opening 133 is not disposed in the light blocking layer 130.
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[0100] Although the exemplary embodiments have been
described, it is understood that the present invention should
not be limited to these exemplary embodiments but various
changes and modifications can be made by one ordinary
skilled in the art within the spirit and scope of the present
invention as hereinafter claimed.

What is claimed is:

1. An organic light emitting diode display comprising:

a substrate;

a plurality of light blocking layer patterns disposed on the
substrate;

a first semiconductor pattern disposed between the light
blocking layer patterns, wherein the light blocking layer
patterns and the first semiconductor pattern are posi-
tioned on a same layer;

a gate insulating layer disposed on the light blocking layer
and the first semiconductor pattern;

a first gate electrode disposed on the gate insulating layer;

a first source electrode electrically connected to the first
semiconductor pattern;

a first drain electrode spaced apart from the first source
electrode;

a pixel electrode electrically connected to the first drain
electrode;

an emitting layer disposed on the pixel electrode; and

a common electrode disposed on the emitting layer.

2. The organic light emitting diode display of claim 1,
wherein the light blocking layer patterns comprise a metallic
material comprising chrome.

3. The organic light emitting diode display of claim 2,
wherein the metallic material further comprises atleast one of
chrome oxide and chrome nitride.

4. The organic light emitting diode display of claim 1,
wherein the first semiconductor pattern comprises a polycrys-
talline silicon material.

5. The organic light emitting diode display of claim 1,
further comprising a protective insulating layer disposed on
the first source electrode and the first drain electrode and
having a contact portion

6. The organic light emitting diode display of claim 5,
wherein the pixel electrode is electrically connected to the
first drain electrode through the contact portion.

7. The organic light emitting diode display of claim 1,
further comprising:

a second semiconductor pattern disposed on the substrate;

a second gate electrode disposed on the gate insulating
layer and overlapping the second semiconductor pat-
tern,

a second source electrode electrically connected to the
second semiconductor pattern; and

a second drain electrode electrically connected to the first
gate electrode and spaced apart from the second source
electrode.

8. The organic light emitting diode display of claim 7,
wherein the light blocking layer, the first semiconductor pat-
tern, and the second semiconductor pattern are disposed on
substantially a same layer.

9. The organic light emitting diode display of claim 1,
further comprising a buffer layer disposed between the sub-
strate and the first semiconductor pattern.

10. The organic light emitting diode display of claim 1,
wherein the light blocking layer is disposed with a pixel
opening corresponding to the pixel electrode.
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11. A method of manufacturing an organic light emitting
diode display, the method comprising:
disposing a semiconductor pattern on a substrate;
disposing a light blocking layer on the substrate, the light
blocking layer having a semiconductor opening which
exposes the semiconductor pattern;
disposing a gate insulating layer on the semiconductor
pattern and the light blocking layer;
disposing a gate electrode on the gate insulating layer;
disposing a source electrode electrically connected to the
semiconductor pattern and a drain electrode spaced
apart from the source electrode;
disposing a pixel electrode electrically connected to the
drain electrode;
disposing an emitting layer on the pixel electrode; and
disposing a common electrode on the emitting layer.
12. The method of claim 10, further comprising disposing
a protective insulating layer having a contact portion on the
first source electrode and the first drain electrode.
13. The method of claim 11, wherein the disposing of the
semiconductor pattern and the disposing of the light blocking
layer further comprises:
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disposing a semiconductor layer on the substrate;

disposing a first photoresist pattern on the semiconductor

layer;

etching the semiconductor layer using the first photoresist

pattern as an etch mask to form the semiconductor pat-
tern;

disposing a light blocking material on the substrate and the

first photoresist pattern;

disposing a second photoresist pattern on the light blocking

material;

etching the light blocking material using the second pho-

toresist pattern as an etch mask to form the light blocking
layer; and

removing the first and second photoresist patterns.

14. The method of claim 13, wherein the disposing of the
semiconductor pattern comprises crystallizing the semicon-
ductor layer.

15. The method of claim 11, wherein the light blocking
layer comprises a metallic material comprising chrome.

16. The method of claim 11, wherein the semiconductor
pattern comprises a polycrystalline silicon material.

17. The method of claim 11, further comprising disposing
a buffer layer on the substrate before the semiconductor pat-
tern is disposed on the substrate.
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