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(54) Organic light emitting display device and method of manufacturing the same

(57) A organic light emitting display device includes
a thin film transistor (TFT) having a gate electrode (230),
a source electrode (250) and a drain electrode (250)

which are insulated from the gate electrode (230), and a

semiconductor layer (210) which is insulated from the
gate electrode (230) and which contacts each of the
source electrode (250) and the drain electrode (250); and
a pixel electrode (310) electrically connected to one of

the source electrode (250) and the drain electrode (250).
The gate electrode (230) is made up of a first conductive

layer (231) and a second conductive layer (232) on the

first conductive layer (231), and the pixel electrode (310)

is formed of the same material as the first conductive
layer (231) of the gate electrode (230) and situated on

the same layer (110) as the first conductive layer (231)

of the gate electrode (230).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] Aspects of the present invention relate to an
organic light emitting display device and a method of
manufacturing the same, and more particularly, to an or-
ganic light emitting display device and a method of man-
ufacturing the same which reduces the number of times
that masks are used, reduces manufacturing costs, and
simplifies manufacture thereof.

2. Description of the Related Art

[0002] In general, an organic light emitting display de-
vice is a flat display device that includes organic light
emitting diodes (OLEDs) as display elements, wherein
each OLED has a pixel electrode, a counter electrode
facing the pixel electrode, and an intermediate layer in-
cluding an emission layer disposed between the pixel
electrode and the counter electrode. Such an organic
light emitting display device includes thin film transistors
(TFTs) that control the function of each OLED.

[0003] FIGS. 1A through 1L are cross-sectional views
for illustrating a conventional method of manufacturing
an organic light emitting display device. According to the
conventional method, as illustrated in FIG. 1A, a semi-
conductor layer 21 is patterned and formed on a substrate
10, a gate insulating layer 11 is formed to cover the sem-
iconductor layer 21, a conductive layer 23a to be formed
as a gate electrode is formed on the gate insulating layer
11, and a photoresist layer 23b for the gate electrode is
formed on a portion of the conductive layer 23a. To pro-
duce the structure as illustrated in FIG. 1A, a first mask
process is performed to pattern the semiconductor layer
21, and a second mask process is performed to form the
photoresist layer 23b for the gate electrode.

[0004] Next, as illustrated in FIG. 1B, the gate elec-
trode 23 is formed by patterning the conductive layer 23a
for the gate electrode by using the photoresist layer 23b.
Then, as illustrated in FIG. 1C, after an intermediate in-
sulating layer 13 is formed to cover the gate electrode
23, a third mask process is performed to form via holes
13a, exposing a part of the semiconductor layer 21.
[0005] Afterthe via holes 13a are formed, a conductive
layer 25a for source/drain electrodes is formed as illus-
trated in FIG. 1D so that the conductive layer 25a for the
source/drain electrodes contacts the semiconductor lay-
er 21 through the via holes 13a. Next, as illustrated in
FIG. 1E, a fourth mask process is performed to form a
photoresist layer 25b on a portion of the conductive layer
25a for the source/drain electrodes. Next, by patterning
the conductive layer 25a for the source/drain electrodes
using the photoresist layer 25b, source/drain electrodes
25 insulated from the gate electrode 23 and respectively
contacting the semiconductor layer 21 are formed to
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complete a TFT 20, as illustrated in FIG. 1F.

[0006] Then, as illustrated in FIG. 1G, a planarization
layer 15 is formed to cover the source/drain electrodes
25, and a fifth mask process is performed to form a pho-
toresist layer 15a for a contact hole on an entire surface
of the planarization layer 15, except for where the contact
hole is to be formed. Next, by etching the planarization
layer 15 using the photoresist layer 15a for the contact
hole, one of the source/drain electrodes 25 is exposed
by the contact hole 15¢ formed in the planarization layer
15, as illustrated in FIG. 1H.

[0007] Next, asillustratedin FIG. 11, a conductive layer
31a for a pixel electrode is formed to cover the planari-
zation layer 15 and contact one of the source/drain elec-
trodes 25 via the contact hole 15c. Then, a sixth mask
process is performed to form a photoresist layer 31 b for
the pixel electrode on the conductive layer 31 a so as to
correspond to an area where a pixel electrode is to be
formed. By patterning the conductive layer 31 a using
the photoresist layer 31 b, a pixel electrode 31 that con-
tacts one of the source/drain electrodes 25 is formed, as
illustrated in FIG. 1K. Then, an insulating layer for a pixel
defining layer is formed to cover the pixel electrode 31,
and the insulating layer is patterned via a seventh mask
process to form a pixel defining layer 17 in which at least
a part of the pixel electrode 31 is exposed.. Then, as
illustrated in FIG. 1L, an intermediate layer 32 including
an emission layer is formed on the pixel electrode 31 via
an eighth mask process, and a counter electrode 33 is
formed to over an entire display area, thereby forming
an active matrix (AM) organic light emitting display device
having an OLED 30 as a pixel, the emission of which is
controlled by the TFT 20.

[0008] However, according to the above described
conventional method of manufacturing the organic light
emitting display device, since a total of eight mask proc-
esses have to be performed to form the TFT 20 and the
OLED 30, many masks are used and the process is very
complicated. Thus, the manufacturing costs of the dis-
play device are high and the yield is low.

SUMMARY OF THE INVENTION

[0009] Aspects of the present invention set out to pro-
vide an organic light emitting display device and a method
of manufacturing the same which reduce the number of
times that masks are used, reduce manufacturing costs,
and simplify manufacture thereof.

[0010] According to an embodiment of the present in-
vention, there is provided an organic light emitting display
device including: a thin film transistor (TFT) having a gate
electrode, a source electrode and a drain electrode which
are insulated from the gate electrode, and a semicon-
ductor layer which is insulated from the gate electrode
and which contacts each of the source electrode and the
drain electrode; and a pixel electrode electrically con-
nected to one of the source electrode and the drain elec-
trode, wherein the gate electrode comprises a first con-
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ductive layer and a second conductive layer on the first
conductive layer, and the pixel electrode is formed of a
same material as the first conductive layer of the gate
electrode on a same layer as the first conductive layer
of the gate electrode.

[0011] According to an aspect of the presentinvention,
the first conductive layer may be formed of a transparent
conductive material.

[0012] According to an aspect of the presentinvention,
the organic light emitting display device may further in-
clude a wiring electrically connected to the gate elec-
trode, wherein the wiring may comprise a first layer of
conductive material on the same layer as the first con-
ductive layer of the gate electrode and a second layer of
conductive material on a same layer as the second con-
ductive layer of the gate electrode.

[0013] According to an aspect of the presentinvention,
the wiring may be formed of the same material as the
gate electrode.

[0014] According to another embodiment of the
present invention, there is provided a method of manu-
facturing an organic light emitting display device, the
method including forming a first conductive layer and a
second conductive layer on the first conductive layer, the
first conductive layer being formed on a substrate; form-
ing a patterned photoresist layer on a first area of the
second conductive layer corresponding to where a gate
electrode is to be formed and on a second area of the
second conductive layer corresponding to where a pixel
electrode is to be formed, wherein the patterned photore-
sist layer has a greater thickness at the first area than at
the second area; patterning the first conductive layer and
the second conductive layer by removing portions of the
first conductive layer and the second conductive layer
not covered by the patterned photoresist layer and re-
moving the patterned photoresist layer on the second
area; and removing the second conductive layer of the
second area to form the pixel electrode and removing
the patterned photoresist layer remaining on the firstarea
to form the gate electrode.

[0015] According to an aspect of the presentinvention,
the first conductive layer may be formed of a transparent
conductive material.

[0016] According toan aspectof the presentinvention,
the method may further include forming the patterned
photoresist layer on a third area corresponding to where
a wiring electrically connected to the gate electrode is to
be formed, concurrently with the forming of the patterned
photoresist layer on the first area and the second area,
and wherein the thickness of the photoresist layer on the
third area is greater than the thickness of the patterned
photoresist layer on the second area.

[0017] According to an aspect of the presentinvention,
the thickness of the patterned photoresist layer on the
third area may be equal to the thickness of the patterned
photoresist layer on the first area.

[0018] According to an aspect of the presentinvention,
the forming of the patterned photoresist layer on the first
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area and the second area may be carried out using a
halftone mask.

[0019] According to another embodiment of the
present invention, there is provided a method of manu-
facturing an organic light emitting display device, the
method comprising forming a semiconductor layer on a
substrate; forming a gate insulating layer on the substrate
and on the semiconductor layer; forming a first conduc-
tive layer on the gate insulating layer and forming a sec-
ond conductive layer on the first conductive layer; forming
a patterned photoresist layer on a first area of the second
conductive layer corresponding to where a gate electrode
is to be formed and on a second area of the second con-
ductive layer corresponding to where a pixel electrode is
to be formed, wherein the first area has a greater thick-
ness than a second area; patterning the first conductive
layer and the second conductive layer by removing por-
tions of the first conductive layer and the second conduc-
tive layer not covered by the photoresist layer, removing
the photoresist layer on the second area and partially
removing the patterned photoresist layer on the first area;
removing the second conductive layer of the second area
to form the pixel electrode and the photoresist layer re-
maining on the first area to form the gate electrode; and
forming source and drain electrodes electrically contact-
ing the semiconductor layer, and wherein one of the
source electrode and the drain electrode electrically con-
tacts the pixel electrode.

[0020] According to another embodiment of the
present invention, there is provided a method of manu-
facturing an organic light emitting display device, the
method comprising concurrently forming a gate electrode
and a pixel electrode using a same mask process.
[0021] The above and other features of the invention
are set out in the appended claims.

[0022] Additional aspects and/or advantages of the in-
vention will be set forth in part in the description which
follows and, in part, will be obvious from the description,
or may be learned by practice of the invention

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] These and/or other aspects and advantages of
the invention will become apparent and more readily ap-
preciated from the following description of the embodi-
ments, taken in conjunction with the accompanying draw-
ings of which:

FIGS. 1A through 1L are cross-sectional views that
illustrate a conventional method of manufacturing an
organic light emitting display device;

FIGS. 2A through 2J are cross-sectional views that
illustrate a method of manufacturing an organic light
emitting display device according to an embodiment
of the present invention, with FIG. 2J illustrating the
organic light emitting display device manufactured
thereby; and

FIGS. 3A through 3D are cross-sectional views that
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illustrate a method of manufacturing an organic light
emitting display device according to another embod-
iment of the present invention, with FIG. 3D illustrat-
ing the organic light emitting display device manu-
factured thereby.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0024] Reference will now be made in detail to the
present embodiments of the presentinvention, examples
of which are illustrated in the accompanying drawings,
wherein like reference numerals refer to the like elements
throughout. The embodiments are described below in
order to explain the present invention by referring to the
figures.

[0025] Herein, itis to be understood that where is stat-
ed herein that one layer is "formed on" or "disposed on"
a second layer, the first layer may be formed or disposed
directly on the second layer or there may be intervening
layers between the first layer and the second layer. Fur-
ther, when used herein to describe a device, the term
"formed on" is used with the same meaning as "located
on" or "disposed on" and is not meant to be limiting re-
garding any particular fabrication process.

[0026] FIGS. 2A through 2J are cross-sectional views
that illustrate a method of manufacturing an organic light
emitting display device according to an embodiment of
the presentinvention. First, the multilayer body illustrated
in FIG. 2A is formed. In particular, a patterned semicon-
ductor layer 210 is formed on a substrate 100 via a first
mask process. The substrate 100 can be formed of any
suitable material such as, for example, a glass material,
a plastic material such as an acryl, or a metal plate. If
desired, a buffer layer (not shown) may be formed on the
substrate 100 before the semiconductor layer 210 is
formed.

[0027] After the semiconductor layer 210 is formed, a
gate insulating layer 110 is formed to cover the substrate
100 and the semiconductor layer 210. The gate insulating
layer may be formed of an insulating material such as
silicone oxide or silicone nitride. Then, a first conductive
layer 231 a is formed on the gate insulating layer 110,
and a second conductive layer 232a are formed on the
first conductive layer 231 a. The first conductive layer
231 amay be formed of a transparent conductive material
such as ITO, 1ZO, In,O4 or the like, and the second con-
ductive layer 232a may be formed of a conductive ma-
terial such as Mo, W, Al, Cu, Ag, or an alloy formed of
the aforementioned various conductive materials. In par-
ticular, for reasons that will be discussed later, the first
conductive layer 231 a may be formed of a conductive
material (such as indiumtin oxide (ITO), indium zinc oxide
(120), In,O4 orthe like) that s relatively difficult to remove
by etching, and the second conductive layer 232a may
be formed of a conductive material (such as Mo, W, Al,
Cu, Ag, or an alloy thereof) that is relatively easy to re-
move by etching. The first conductive layer 231 a and
the second conductive layer 232a may be formed se-
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quentially. That is, the first conductive layer 231 a may
be formed on the gate insulating layer 110, and then the
second conductive layer 232a may be formed of the first
conductive layer 231 a. Alternatively, the first conductive
layer 231 a and the second conductive layer 232a may
be applied concurrently to the gate insulating layer 110,
for example, by the use of a laser induced thermal induc-
tion (LITI) process.

[0028] After the first conductive layer 231 a and the
second conductive layer 232a are formed, a photoresist
layer 230a is formed on areas of the second conductive
layer 232a via a second mask process. In particular, the
photoresist layer 230a is formed at a first area A1 corre-
sponding to where a gate electrode 230 (see FIG. 2C) is
to be formed and at a second area A2 corresponding to
where a pixel electrode 210 (see FIG. 2C) is to be formed.
The photoresist layer 230a is formed in such a manner
that the thickness t1 of first area A1 is greater than the
thickness t2 of second area A2. The formation of the pho-
toresist layer 230a having different thicknesses may be
accomplished using a single mask process using, for ex-
ample, a halftone mask.

[0029] After the photoresist layer 230a is formed, the
first conductive layer 231 a and the second conductive
layer 232a are patterned, that is, the parts of the first
conductive layer 231 a and the second conductive layer
232a that are not covered by the photoresist layer 230a
are removed by dry etching. The photoresist layer 230a
on the second area A2 is also removed. In particular, in
the dry etching process, the photoresist layer 230a on
the first area A1 and the photoresist layer 230a on the
second area A2 are etched. Since the thickness t1 of the
photoresist layer 230a on the first area A1 is greater than
the thickness t2 of the photoresist layer 230a on the sec-
ond area A2, the etching does not completely remove
the photoresist layer 230a on the first area A1, although
the photoresist layer 230a on the second area A2 is re-
moved The photoresist layer 230a on the first area A1
maintains a thickness t1’, as illustrated in FIG. 2B.
[0030] When the first conductive layer 231 a and the
second conductive layer 232a are patterned, at area A1,
a gate electrode 230 is formed of a remaining portion of
the first conductive layer 231 and a remaining portion of
the second conductive layer 232 At area A2, a pixel elec-
trode 310 and a second conductive material layer 311
are formed of same material as the first conductive layer
231 and the second conductive layer 232 of the gate
electrode 230.

[0031] Then, by removing the second conductive ma-
terial layer 311 from the second area A2 and the pho-
toresist layer 230a from the first area A1, a multilayer
body is obtained as illustrated in FIG. 2C, wherein, in the
multilayer body, the gate electrode 230 including the first
conductive layer 231 and the second conductive layer
232 on the first conductive layer 231 is disposed on the
firstarea A1, and the pixel electrode 310, which is formed
by using the same material as the first conductive layer
231 of the gate electrode 230 on a same layer as the first
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conductive layer 231 of the gate electrode 230, is dis-
posed on the second area A2.

[0032] The second conductive material layer 311 on
the second area A2 and the photoresist layer 230a re-
maining on the first area A1 may be removed by dry etch-
ing to obtain the structure shown in FIG. 2C. As described
above with reference to FIG. 2A, when the first conductive
layer 231 ais formed of a transparent conductive material
that is relatively difficult to remove by etching, such as
ITO, IZO, In,O5 and the like, and the second conductive
layer 232a is formed of a conductive material that is rel-
atively easy to remove by etching, such as Mo, W, Al,
Cu, Ag, or an alloy thereof, then, when dry etching is
performed to the multilayer body illustrated in FIG. 2B,
the second conductive material layer 311 in the second
area A2 is easily etched but the pixel electrode 310 is
not etched nor over-etched but remains, thereby obtain-
ing the multilayer body illustrated in FIG. 2C.

[0033] Ascanbe seenfromthe above description, both
the gate electrode 230 and the pixel electrode 310 may
be formed after performing only two mask processes. By
contrast, in the conventional method of manufacturing
the organic light emitting display device described with
reference to FIGS. 1A through 1L, only two mask proc-
esses are required to form the gate electrode 23, but
separate mask processes are further required to form
the pixel electrode 31. Thus, the conventional method
requires more mask processes than are used in the meth-
od of manufacturing the organic light emitting display de-
vice according to the current embodiment of the present
invention. Hence, according to the method of manufac-
turing the organic light emitting display device according
to the current embodiment of the present invention, a
manufacturing process may be simplified, manufacturing
costs may be reduced, and yield may be increased.
[0034] Next, after the gate electrode 230 and the pixel
electrode 310 are formed as illustrated in FIG. 2C, an
intermediate insulating layer 130 is formed to cover the
gate electrode 230 and the pixel electrode 310. Then, as
illustrated in FIG. 2D, via holes 130a exposing a part of
the semiconductor layer 210, and an opening 130b ex-
posing at least a part of the pixel electrode 310 are formed
through a third mask process. The third mask process
may also use a photoresist. Moreover, since the pixel
electrode 310 is formed of a material that is difficult to
etch, the pixel electrode 310 is not over-etched but is
only exposed, regardless of whether dry etching or wet
etching is used to form the opening 130b.

[0035] After the via holes 130a and the opening 130b
are formed, a conductive layer 250a for source/drain
electrodes is formed as illustrated in FIG. 2E so that the
conductive layer 250a contacts the semiconductor layer
210throughtheviaholes 130a. Also, the conductive layer
250a contacts the pixel electrode 310 through the open-
ing 130b. The conductive layer 250a may be formed of
a conductive materials such as Ag, Mg, Al, Pt, Pd, Au,
Ni, Nd, Ir, Cr, or a compound formed thereof.

[0036] Next, a fourth mask process is performed to
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form a photoresist layer 250b for the source/drain elec-
trodes on a portion of the conductive layer 250a where
the source/drain electrodes are to be formed, as illustrat-
ed in FIG. 2F. Then, by patterning the conductive layer
250a by using the photoresist layer 250b, source/drain
electrodes 250 insulated from the gate electrode 230 and
respectively contacting the semiconductor layer 210 are
formed to complete a thin film transistor (TFT) 200, as
illustrated in FIG. 2G.

[0037] As described above, since the pixel electrode
310 is formed of a transparent conductive material that
is relatively difficult to etch, such as ITO, 120, In,05 and
the like, the pixel electrode 310 is not etched nor over-
etched when the source/drain electrodes 250 are formed,
but remains. Thereby, the multilayer body illustrated in
FIG. 2G is obtained.

[0038] As illustrated in FIG. 2F, the photoresist layer
250b for the source/drain electrodes is structured such
that after etching the conductive layer 250a to form the
source/drain electrodes 250, one of the source/drain
electrodes 250 contacts the pixel electrode 310, as illus-
trated in FIG. 2G.

[0039] Then, as illustrated in FIG. 2H, an insulating
layer 150a for a pixel defining layer is formed to cover
the source/drain electrodes 250 and the pixel electrode
310, and a fifth mask process is performed so that a pho-
toresist layer 150b for the pixel defining layer is formed
ontheinsulating layer 150a, except for where an opening
exposing at least a part of the pixel electrode 310 is to
be formed. The insulating layer 150a may be formed of
an insulating material such as silicone oxide or silicone
nitride. Then, the insulating layer 150a is etched using
the photoresist layer 150b so that a pixel defining layer
150 exposing at least a part of the pixel electrode 310 is
formed as illustrated in FIG. 2I. Then, an intermediate
layer 320 including an emission layer is formed on the
pixel electrode 310 through a sixth mask process, and a
counter electrode 330 is formed to cover the entire dis-
play area. As illustrated in FIG. 2J, an active matrix (AM)
organic light emitting display device having an organic
light emitting diode (OLED) 300 as a pixel, whose emis-
sion is controlled by the TFT 200 is thereby manufac-
tured.

[0040] The intermediate layer 320 of the OLED 300
may be formed of a small molecular weight material or a
polymer material. When a small molecular weight mate-
rial is used, the intermediate layer 320 may be formed
by stacking an emission layer (EML) and one or more of
a hole injection layer (HIL), a hole transport layer (HTL),
an electron transport layer (ETL), and an electron injec-
tion layer (EIL) in a single-layer or multilayer structure,
and various organic materials such as copper phthalo-
cyanine (CuPc), N,N’-di(naphthalene-1-yl)-N,N’-diphe-
nyl-benzidine (NPB), tris-8-hydroxyquinoline aluminum
(Alg3), and the like may be used. These layers may be
formed by using a vacuum deposition method. When a
polymer materials is used, in general, the intermediate
layer 320 may include an HTL and an EML. For example,
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poly(3,4-ethylenedioxythiophene) (PEDOT) may be
used as the HTL, and a poly-phenylenevinylene
(PPV)-based polymer material or a polyfluorene-based
polymer materials may be used as the EML. The HTL
and the EML may be formed by using a screen printing
method or an ink-jet printing method. However, the struc-
ture of the intermediate layer 320 is not limited thereto
but may vary.

[0041] The counter electrode 330 may be formed as a
transparent electrode or as a reflective electrode. When
the counter electrode 330 is a transparent electrode, the
counter electrode 330 may include a layer formed of a
metal having a low work function such as Li, Ca, LiF/Ca,
LiF/Al, Al, Ag, Mg or a compound thereof, and a trans-
parent conductive layer such as ITO, 1ZO, ZnO or In,05.
When the counter electrode 330 is a reflective electrode,
the counter electrode 330 may be a layer formed of Li,
Ca, LiF/Ca, LiF/Al, Al, Ag, Mg or a compound thereof. A
structure and materials forming the counter electrode 330
are not limited thereto but may vary.

[0042] According to the conventional method of man-
ufacturing the organic light emitting display device de-
scribed with reference to FIGS. 1A through 1L, a total of
eight mask processes are required. However, by using
the method of manufacturing the organic light emitting
display device according to the current embodiment of
the present invention, an AM organic light emitting dis-
play device can be manufactured using only six mask
processes. Thus, according to the method of manufac-
turing the organic light emitting display device according
to the current embodiment of the present invention, a
manufacturing process may be simplified, manufacturing
costs may be reduced, and yield may be increased.
[0043] FIG. 2J illustrates an organic light emitting dis-
play device that is manufactured according to the method
described above. The organic light emitting display de-
vice includes a TFT 200 and a pixel electrode 310 which
is electrically connected to one of source/drain electrodes
250 of the TFT 200. A gate electrode 230 includes a first
conductive layer 231 and a second conductive layer 232
disposed on the first conductive layer 231. The pixel elec-
trode 310 is formed of the same material as the first con-
ductive layer 231 of the gate electrode 230 on a same
layer as the first conductive layer 231 of the gate elec-
trode 230. Such a first conductive layer 231 may be
formed of a transparent conductive material such as ITO,
IZO or In,O4. The organic light emitting display device
according to the present embodiment has a simple struc-
ture and as described above, can be formed with fewer
mask processes, thereby enabling anincrease in the pro-
duction yield and a reduction in manufacturing costs,
compared to the conventional organic light emitting dis-
play device that is illustrated in FIG. 1L.

[0044] Furthermore, in the conventional organic light
emitting display device of FIG. 1L, which was manufac-
tured by using the conventional method, the pixel elec-
trode 31 is disposed on a top surface of the TFT 20 such
that the gate insulating layer 11, the intermediate insu-
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lating layer 13, and the planarization layer 15 are inter-
posed between the substrate 10 and the pixel electrode
31. However, in the organic light emitting display device
of FIG. 2J according to aspects of the present invention
(manufactured by using the method of manufacturing the
organic light emitting display device described above),
the pixel electrode 310 is disposed on the same layer as
the first conductive layer 231 of the gate electrode 230
such that only the gate insulating layer 110 is interposed
between the pixel electrode 310 and the substrate 100.
Thus, as can be seen in reference to FIG. 2J, in a bottom
emission type organic light emitting display device, the
number of layers through which a light emitted from the
intermediate layer 320 passes before being emitted to
the outside through the pixel electrode 310 and the sub-
strate 100 is highly reduced, compared to the number of
layers through which a light in the conventional organic
light emitting display device passes before being emitted
to the outside. Therefore, optical efficiency may be great-
ly enhanced.

[0045] Also, the number of layers included in the or-
ganic light emitting display device of FIG. 2J according
to aspects of the present invention is reduced, compared
to the number of layers included in the conventional or-
ganic light emitting display device of FIG. 1L. Thus, it
may be possible to simplify a structure of the organic light
emitting display device so as to increase a yield and to
reduce manufacturing costs.

[0046] FIGS. 3Athrough 3D are cross-sectional views
to illustrate a method of manufacturing an organic light
emitting display device according to another embodiment
of the present invention.

[0047] First, a multilayer body as illustrated in FIG. 3A
is formed. In particular, a semiconductor layer 210 pat-
terned on a substrate 100 is formed through a first mask
process. If desired, a buffer layer (not shown) may be
formed on the substrate 100 before the semiconductor
layer 210 is formed.

[0048] After the semiconductor layer 210 is formed, a
gate insulating layer 110 is formed using an insulating
material. Then, a first conductive layer 231 a and a sec-
ond conductive layer 232a on the first conductive layer
231 a are formed on the gate insulating layer 110. The
first conductive layer 231 a may be formed of a transpar-
ent conductive material such as ITO, 1ZO, In,O3 or the
like, and the second conductive layer 232a may be
formed of a conductive material such as Mo, W, Al, Cu,
Ag, or an alloy formed thereof.

[0049] After the first conductive layer 231 a and the
second conductive layer 232a are formed, a photoresist
layer 230a is formed on a areas of the second conductive
layer 232a through a second mask process. In particular,
the photoresist layer 230a is formed at a first area A1
corresponding to where a gate electrode 230 (see FIG.
3C) is to be formed, at a second area A2 corresponding
to where a pixel electrode 210 (see FIG. 3C) is to be
formed, and at a third area A3, where a wiring electrically
connected to the gate electrode 230 is to be formed. The
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photoresist layer 230a is formed in such a manner that
a thickness t1 of a first area A1 where the gate electrode
is to be formed is greater than a thickness t2 of a second
area A2 where a pixel electrode is to be formed. A thick-
ness t3 of the photoresist layer 230a on the third area A3
is also greater than the thickness t2 of the photoresist
layer 230aonthe second area A2. For example, the thick-
ness t3 of the photoresist layer 230a on the third area A3
may be f equal to the thickness t1 of the photoresist layer
230aonthefirstarea A1. The formation of the photoresist
layer 230a having different thicknesses may be accom-
plished using a single mask process using, for example,
a halftone mask.

[0050] After the photoresist layer 230a is formed, the
first conductive layer 231 a and the second conductive
layer 232a are patterned, that is the areas that are not
covered by the photoresist layer 230a are removed by
dry etching. The photoresist layer 230a on the second
area A2 is also removed. In particular, in the dry etching
process, the photoresist layer 230a on the first area A1,
the photoresist layer 230a on the second area A2, and
the photoresist layer 230a on the third area A3 are
etched. Since the thickness t1 of the photoresist layer
230a on the first area A1 and the thickness t3 of the pho-
toresist layer 230a on the third area A3 are greater than
the thickness t2 of the photoresist layer 230a on the sec-
ond area A2, the etching does not completely remove
the photoresist layer 230a on the first area A1 or the
photoresist layer 230a on the third area A3, although the
photoresistlayer 230a on the second area A2 is removed.
The photoresist layer 230a on the first area A1 maintains
athickness t1’ and the photoresist layer 230a on the third
area A3 maintains a thickness t3’, as illustrated in FIG.
3B.

[0051] When the first conductive layer 231 a and the
second conductive layer 232a are patterned, at area A1,
a gate electrode 230 is formed of first conductive layer
231 and second conductive layer 232 (that is, of a re-
maining portion of the first conductive layer 231 a and
second conductive layer 232a). At area A2, a pixel elec-
trode 310 and a second conductive material layer 311
are formed of the same material as the first conductive
layer 231 of the gate electrode 230 on a same layer as
the first conductive layer 231 and the second conductive
layer 232 of the gate electrode 230. At area A3, a wiring
410 is formed including a first conductive layer 411 and
a second conductive layer 412 on the first conductive
layer 411 (that is, of a remaining portion of the first con-
ductive layer 231 a and the second conductive layer
232a).

[0052] Then, by removing the second conductive ma-
terial layer 311 on the second area A2, the photoresist
layer 230a remaining on the first area A1, and the pho-
toresist layer 230a remaining on the third area A3, a mul-
tilayer body may be obtained as illustrated in FIG. 3C,
wherein in the multilayer body, the gate electrode 230
including the first conductive layer 231 and the second
conductive layer 232 on the first conductive layer 231 is
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disposed on the first area A1, the pixel electrode 310
formed by using the same material as the first conductive
layer 231 of the gate electrode 230 on the same layer as
the first conductive layer 231 of the gate electrode 230
is disposed on the second area A2, and the wiring 410
including the first conductive layer 411 and the second
conductive layer 412 on the first conductive layer 411 is
formed on the third area A3. The second conductive ma-
terial layer 311 on the second area A2, the photoresist
layer 230a remaining on the first area A1, and the pho-
toresist layer 230a remaining on the third area A3 may
be removed by dry etching.

[0053] As can be seen from the above description, the
gate electrode 230, the pixel electrode 310, and the wiring
410 may be formed after performing only two mask proc-
esses. By contrast, in the conventional method of man-
ufacturing the organic light emitting display device de-
scribed with reference to FIGS. 1A through 1L, only two
mask processes are required so as to form the gate elec-
trode 23 but separate mask processes are further re-
quired to form the pixel electrode 31. Thus, the conven-
tional method requires more mask processes than are
used in the method of manufacturing the organic light
emitting display device according to the current embod-
iment of the present invention. Thus, according to the
method of manufacturing the organic light emitting dis-
play device according to the current embodiment of the
present invention, a manufacturing process may be sim-
plified, manufacturing costs may be reduced, and yield
may be increased.

[0054] Next, after the gate electrode 230, the pixel
electrode 310, and the wiring 410 are formed as illustrat-
ed in FIG. 3C, a process similar to a process which has
been described with reference to FIGS. 2D through 2J
is performed, and then an AM organic light emitting dis-
play device having an OLED 300 as a pixel, whose emis-
sion is controlled by a TFT 200 is manufactured.
[0055] According to the conventional method of man-
ufacturing the organic light emitting display device de-
scribed with reference to FIGS. 1A through 1L, a total of
eight mask processes are required. However, by using
the method of manufacturing the organic light emitting
display device according to the current embodiment of
the present invention, are required to manufacture an
AM organic light emitting display device can be manu-
factured using a total of six mask processes. Thus, ac-
cording to the method of manufacturing the organic light
emitting display device according to the current embod-
iment of the present invention, a manufacturing process
may be simplified, manufacturing costs may be reduced,
and yield may be increased.

[0056] FIG. 3D illustrates an organic light emitting dis-
play device of FIG. 3D that is manufactured according to
the method described above. The organic light emitting
display device includes a TFT 200, a pixel electrode 310
electrically connected to one of source/drain electrodes
250 of the TFT 200, and a wiring 410. A gate electrode
230 includes a first conductive layer 231 and a second
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conductive layer 232 on the first conductive layer 231.
The pixel electrode 310 is formed of the same material
as the first conductive layer 231 of the gate electrode 230
on a same layer as the first conductive layer 231 of the
gate electrode 230, and the wiring 410 has the same
structure and is formed of the same layers as the gate
electrode 230. Such a first conductive layer 231 may be
formed of transparent conductive materials such as ITO,
IZO and In,05. The organic light emitting display device
according to the present embodiment has a simple struc-
ture and can be formed with fewer mask processes,
thereby enabling an increase in production yield and a
reduction in manufacturing costs, compared to the con-
ventional organic light emitting display device as illustrat-
edin FIG. 1L.

[0057] Furthermore, in the conventional organic light
emitting display device of FIG. 1L manufactured by using
the conventional method, the pixel electrode 31 is dis-
posed on a top surface of the TFT 20 such that the gate
insulating layer 11, the intermediate insulating layer 13,
and the planarization layer 15 are interposed between
the substrate 10 and the pixel electrode 31. However, in
the organic light emitting display device of FIG. 3D ac-
cording to aspects of the present invention (manufac-
tured by using the method of manufacturing the organic
light emitting display device illustrated in FIGS. 3A
through 3C), the pixel electrode 310is disposedinasame
layer as the first conductive layer 231 of the gate elec-
trode 230 so that only the gate insulating layer 110 is
interposed between the pixel electrode 310 and the sub-
strate 100. Thus, in a bottom emission type organic light
emitting display device, the number of layers through
which a light emitted from the intermediate layer 320 in
a rear emission organic light emitting display device
passes before being emitted to the outside via the pixel
electrode 310 and the substrate 100 is greatly reduced,
compared to the number of layers through which a light
in the conventional organic light emitting display device
passes before being emitted to the outside. Therefore,
optical efficiency may be greatly enhanced.

[0058] Also, the number of layers included in the or-
ganic light emitting display device of FIG. 3D according
to aspects of the present invention is reduced, compared
to the number of layers included in the conventional or-
ganic light emitting display device of FIG. 1L, thus, it may
be possible to simplify a structure of the organic light
emitting display device so as toincrease yield and reduce
manufacturing costs.

[0059] The organic light emitting display device and
the method of manufacturing the same can embody an
organic light emitting display device which reduces the
number of times that masks are used, reduces manufac-
turing costs, and simplifies manufacture thereof.

[0060] Although a few embodiments of the present in-
vention have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in this embodiment without departing from the prin-
ciples of the invention, the scope of which is defined in
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the claims and their equivalents.

Claims

1.

An organic light emitting display device comprising:

a thin film transistor (TFT) having a gate elec-
trode, a source electrode and a drain electrode
which are insulated from the gate electrode; and
a pixel electrode,

wherein the gate electrode comprises afirst con-
ductive layer and a second conductive layer on
the first conductive layer, and the pixel electrode
is formed of the same material as the first con-
ductive layer of the gate electrode and formed
on the same layer as the first conductive layer
of the gate electrode.

An organic light emitting display device according to
claim 1, wherein the first conductive layer is formed
of a transparent conductive material.

An organic light emitting display device according to
claim 1 or 2, wherein the first conductive layer is
formed of a material that is more difficult to etch than
a material that forms the second conductive layer.

An organic light emitting display device according to
any preceding claim, wherein the first conductive lay-
er is formed of indium tin oxide, indium zinc oxide or
in,O5 and the second conductive layer is formed of
Mo, W, Al, Cu, Ag, or an alloy thereof.

An organic light emitting display device according to
any preceding claim, further comprising a wiring
electrically connected to the gate electrode,
wherein the wiring comprises a first layer of conduc-
tive material formed on the same layer as the first
conductive layer of the gate electrode and a second
layer of conductive material formed on the same lay-
er as the second conductive layer of the gate elec-
trode.

An organic light emitting display device according to
claim 5, wherein the first layer of conductive material
of the wiring comprises the same material as the first
conductive layer of the gate electrode and the sec-
ond layer of conductive material of the wiring com-
prises the same material as the second conductive
layer of the gate electrode.

An organic light emitting display device according to
any preceding claim wherein the gate electrode and
a pixel electrode are formed directly on a gate insu-
lating layer that is formed on a substrate through
which light is emitted.



8.

10.

11.

12.

13.

14.

15.

15

A method of manufacturing an organic light emitting
display device, the method comprising:

forming a first conductive layer and a second
conductive layer on the first conductive layer,
the first conductive layer being formed on a sub-
strate;

forming a patterned photoresist layer on a first
area of the second conductive layer correspond-
ing to where a gate electrode is to be formed
and on a second area of the second conductive
layer corresponding to where a pixel electrode
is to be formed, wherein the patterned photore-
sist layer has a greater thickness at the first area
than at the second area;

patterning the first conductive layer and the sec-
ond conductive layer by removing portions of
the first conductive layer and the second con-
ductive layer not covered by the patterned pho-
toresist layer, and removing the patterned pho-
toresist layer on the second area; and
removing the second conductive layer of the
second area to form the pixel electrode and re-
moving the patterned photoresist layer remain-
ing on the first area to form the gate electrode.

A method according to claim 8, wherein the first con-
ductive layer is formed of a transparent conductive
material.

A method according to claim 8 or 9, wherein the first
conductive layer is formed of a material that is more
difficult to etch than a material that forms the second
conductive layer.

A method according to claim 8, 9 or 10, wherein the
first conductive layer is formed of indium tin oxide,
indium zinc oxide or in,O5 and the second conduc-
tive layer is formed of Mo, W, Al, Cu, Ag, or an alloy
thereof.

A method according to claims 8 to 11, wherein the
first conductive layer and the second conductive lay-
er are formed sequentially.

A method according to one of claims 8 to 11, wherein
the first conductive layer and the second conductive
layer are formed concurrently.

A method according to one of claims 8 to 13, wherein
the patterned resist layer on the first area is partially
removed in a thickness direction concurrent with the
removing of the patterned resist layer on the second
area.

A method according to one of claims 8 to 14, further
including forming the patterned photoresist layer on
a third area of the second conductive layer corre-
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16.

16

sponding to where a wiring electrically connected to
the gate electrode is to be formed, concurrently with
the forming of the patterned photoresist layer on the
firstarea and the second area, and wherein the thick-
ness of the patterned photoresist layer on the third
area is greater than the thickness of the patterned
photoresist layer on the second area and further in-
cluding removing the patterned photoresist layer
from the third area concurrently with the removing
of the patterned photoresist layer from the first area
and the removing of the second conductive layer
from the second area.

A method according to claim 15, wherein the thick-
ness of the patterned photoresist layer on the third
area is equal to the thickness of the patterned pho-
toresist layer on the first area.
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