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(57) ABSTRACT

A method of fabricating an organic light emitting diode dis-
play device, which include forming a thin film transistor in a
display region of a substrate, forming a metal pattern on the
substrate in the display region, forming a first electrode onthe
substrate connected to the thin film transistor, forming a bank
on the substrate to expose a portion of the first electrode and
a portion of the metal pattern, forming a hole common layer,
an organic light emitting layer, and an electron common layer
sequentially over the entire surface of the substrate provided
with the first electrode, the bank and the metal pattern, form-
ing a photoresist pattern covering the electrode common layer
and removing the hole common layer, the organic light emit-
ting layer and the electron common layer using the photore-
sist pattern as a mask, removing the photoresist pattern, and
forming a second electrode on the electron common layer
connected to the metal pattern.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND METHOD OF
FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of co-pending U.S.
patent application Ser. No. 13/921,993 filed on Jun. 19,2013,
and under35 U.S.C. §119(a) claims priority to Korean Patent
Application No. 10-2012-0066267, filed on Jun. 20, 2012, all
of which are hereby expressly incorporated by reference into
the present application.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present invention relates to a method of fabri-
cating an organic light emitting diode display device, and
more particularly, to a method of fabricating an organic light
emitting diode display device capable of simplifying a manu-
facturing process. Furthermore, it relates to a diode display
device.

[0004] 2. Background Art

[0005] For animage display device which embodies a vari-
ety of information on a screen as a core technology in
advanced information and communication, there is continu-
ous progress in development of slim, lightweight, and por-
table devices with improved performance. Hereupon, organic
light emitting diode display devices that display an image by
adjusting an amount of light emitted from an organic light
emitting layer are recently receiving attention as flat panel
display devices having reduced weight and volume, which are
drawbacks of cathode ray tubes (CRTs).

[0006] An organic light emitting diode display device
applies an electric field to an anode and a cathode formed at
both ends of an organic light emitting layer so as to inject and
transfer electrons and holes into the organic light emitting
layer, thereby utilizing an electroluminescence phenomenon
in whichlight energy is released through recombination of the
electrons and holes. The electrons and holes, which are paired
with each other in the organic light emitting layer, emit light
when falling from an excited state to a ground state.

[0007] Organic light emitting diode display devices have a
slim design and operate at a lower driving voltage, e.g., at
about 10 V or less, than plasma display panels (PDPs) or
inorganic electroluminescent (EL) displays, thereby consum-
ing less power. Much attention has been paid to organic light
emitting diode display devices due to excellent characteristics
thereof in terms of weight and color.

[0008] Hereinafter, a conventional organic light emitting
diode display device will be described with reference to the
accompanying drawings.

[0009] FIG. 1 is a cross-sectional view illustrating a con-
ventional organic light emitting diode display device.

[0010] Referring to FIG. 1, a conventional organic light
emitting diode display device includes a substrate 10 in which
a display region and a non-display region are defined and a
plurality of organic light emitting cells formed in the display
region of the substrate 10. Each of the organic light emitting
cells includes an anode 20 connected to a transistor (not
shown) formed on the substrate 10, a hole common layer 30a,
an organic light emitting layer 40, an electron common layer
3054, and a cathode 60.
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[0011] When the organic light emitting cell applies a volt-
age to the anode 10 and the cathode 60 via a pad region (not
shown) formed in the non-display region of the substrate 10,
holes from the anode 20 and electrons from the cathode 60 are
injected into the organic light emitting layer 40. Then, the
holes and electrons injected into the organic light emitting
layer 40 recombine to create excitons that emit light when
falling from an excited state to a ground state.

[0012] Meanwhile, as organic light emitting diode display
devices are increased in display area, resistance of the cath-
ode 60 increases. In particular, since the cathode 60 is formed
of a transparent metal in a top emission type organic light
emitting diode display device in which light emitted from the
organic light emitting layer is transmitted through the sub-
strate 100, resistance of the cathode 60 further increases.
Thus, in a conventional organic light emitting diode display
device, resistance of the cathode 60 may be reduced by form-
ing a metal pattern 20a using a low resistance metal and
connecting the metal pattern 20 with the cathode 60.

[0013] However, the metal pattern 20« formed in the same
layer as the anode 10, the organic light emitting layer 40, the
hole common layer 30a, and the electron common layer 305
should be formed using a shadow mask such that the organic
light emitting layer 40, the hole common layer 30a, and the
electron common layer 305 are only formed on a portion of
the anode 20 exposed by a bank 50 formed to define the
luminescent region of a sub pixel. Thus, a complex process
and a high cost are required to fabricate conventional organic
light emitting diode display devices.

SUMMARY OF THE INVENTION

[0014] Accordingly, the present invention is directed to a
method of fabricating an organic light emitting diode display
device that substantially obviates one or more problems due
to limitations and disadvantages of the related art.

[0015] An object of the present invention is to provide a
method of fabricating an organic light emitting diode display
device capable of simplifying a manufacturing process and
reducing manufacturing costs.

[0016] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the invention. The objectives
and other advantages of the invention may be realized and
attained by the structure particularly pointed outin the written
description and claims hereof as well as the appended draw-
ings.

[0017] One of the main ideas of the invention is to provide
a structure allowing during manufacturing to expose the
metal pattern in a very simple manner without requiring a
shadow mask process. This is structure is based on specially
formed bank and on a correspondingly formed photoresist
pattern, which is placed over the metal pattern. This allows to
easily remove the layered structure including the OLED stack
of layers by a stripping process.

[0018] In particular, the objects can be addressed by a
method for fabricating an organic light emitting diode display
device, comprising: forming a thin film transistor in a display
region of a substrate, the substrate having a display regionand
a non-display region; forming a metal pattern on the sub-
strate; in the display area; forming a first electrode on the
substrate connected to the thin film transistor; forming a bank
on the substrate to expose a portion of the first electrode and
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aportion of the metal pattern; forming a photoresist pattern to
cover the metal pattern; forming a hole common layer, an
organic light emitting layer, and an electron common layer
sequentially over the entire surface of the substrate provided
with the first electrode and the photoresist pattern; removing
the photoresist pattern and forming a second electrode on the
electron common layer connected to the metal pattern.

[0019] The objects can also be addressed by a method of
fabricating an organic light emitting diode display device
including: forming a thin film transistor in a display region of
a substrate in which the display region and a non-display
region are defined, forming a metal pattern on the substrate,
forming a first electrode on the substrate to be connected to
the thin film transistor, forming a photoresist pattern to cover
the metal pattern, forming a hole common layer, an organic
light emitting layer, and an electron common layer sequen-
tially over the entire surface of the substrate provided with the
first electrode and the photoresist pattern, removing the pho-
toresist pattern, and forming a second electrode on the elec-
tron common layer to be connected to the metal pattern.

[0020] The objects can also be addressed by a method of
fabricating an organic light emitting diode display device,
comprising the steps of: forming a thin film transistor in a
display region of a substrate, the substrate having a display
region and a non-display region; forming a metal pattern on
the substrate in the display region; forming a first electrode on
the substrate connected to the thin film transistor; forming a
bank on the substrate to expose a portion of the first electrode
and a portion of the metal pattern; forming a hole common
layer, an organic light emitting layer, and an electron common
layer sequentially over the entire surface of the substrate
provided with the first electrode, the bank and the metal
pattern; forming a photoresist pattern covering the electrode
common layer and removing the hole common layer, the
organic light emitting layer and the electron common layer
using the photoresist pattern as a mask; removing the photo-
resist pattern; and forming a second electrode on the electron
common layer connected to the metal pattern.

[0021] Inanother aspect of the present invention, a method
of fabricating an organic light emitting diode display device
includes forming a thin film transistor in a display region of a
substrate in which the display region and a non-display region
are defined, forming a metal pattern on the substrate, forming
a first electrode on the substrate to be connected to the thin
film transistor, forming a hole common layer, an organic light
emitting layer, and an electron common layer sequentially
over the entire surface of the substrate provided with the first
electrode and the metal pattern, forming a photoresist pattern
exposing the electrode common layer to correspond to the
metal pattern and removing the hole common layer and the
electron common layer using the photoresist pattern as a
mask, removing the photoresist pattern, and forming a second
electrode on the electron common layer to be connected to the
metal pattern.

[0022] By forming a hole common layer and an electron
common layer according to the invention no shadow mask is
required.

[0023] The forming of a photoresist pattern may include
coating a photoresist over the entire surface of the substrate
provided with the first electrode and the metal pattern, and
forming a photoresist pattern having a reverse trapezoidal
shape by exposing and developing the photoresist.
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[0024] The forming of the organic light emitting layer may
be performed by forming an organic light emitting material
emitting white light over the entire surface of the substrate.
[0025] The hole common layer, the organic light emitting
layer, and the electron common layer formed on the photore-
sist pattern may be simultaneously removed to expose the
metal pattern during removal of the photoresist pattern.
[0026] Alternatively, the forming of the organic light emit-
ting layer may be performed by forming organic light emit-
ting materials respectively emitting red, green, and blue light
on each of sub pixels.

[0027] Then, the hole common layer and the electron com-
mon layer formed on the photoresist pattern may be simulta-
neously removed to expose the metal pattern during removal
of the photoresist pattern, since on the portion of the photo-
resist pattern no organic light emitting layer is provided.

[0028] The metal pattern may be formed in the display
region.
[0029] The metal pattern may alternatively or additionally

be a contact region formed in the non-display region and
which is transferring an external signal to the second elec-
trode.

[0030] The method may further include forming an auxil-
iary electrode over the entire surface of the substrate provided
with the organic light emitting layer before removing the
photoresist pattern.

[0031] The photoresist pattern and the developer may be
formed of a fluorine-containing material.

[0032] The metal pattern and the first electrode may be
made simultaneously by the same material.

[0033] The objects can be addressed by an organic light
emitting diode display device, comprising: an array substrate
having a display region and a non-display region; a plurality
of organic light emitting cells formed in the display region of
the substrate, wherein each of the organic light emitting cells
includes: at least one thin film transistor, a metal pattern on
the substrate in the display region; a first electrode on the
substrate connected to the thin film transistor; a bank on the
substrate partially overlapping a portion of the first electrode
and a portion of the metal pattern; a hole common layer, an
organic light emitting layer, and an electron common layer
sequentially formed over the first electrode, the bank; a sec-
ond electrode partially covering the bank and fully covering
the electron common layer, the second electrode is connected
to the metal pattern.

[0034] Preferably, the organic light emitting diode display
device, may further comprise acolor filter substrate including
color filters, the color filter substrate is facing the array sub-
strate.

[0035] Preferably, metal pattern may be spaced apart from
the first electrode on the substrate. In other words, there might
be a distance between the metal pattern and the first electrode
both formed on the substrate in the same layer.

[0036] Preferably, the bank may have a trapezoidal shape or
at least one side trapezoidal shape, wherein the inclined side
of the bank may face in the direction of the metal pattern.
[0037] Preferably, the metal patterns may have at least one
of the forms of: islands between organic light emitting cells,
respectively; horizontal stripes; vertical stripes; crossed pat-
tern surrounding the organic light emitting cells.

[0038] Itisto beunderstood that both the foregoing general
description and the following detailed description of the



US 2015/0214510 Al

present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0040] FIG. 1 is a cross-sectional view illustrating a con-
ventional organic light emitting diode display device;
[0041] FIGS. 2A to 2G are cross-sectional views for
describing a method of fabricating an organic light emitting
display device according to a first embodiment of the present
invention;

[0042] FIG. 3 is a cross-sectional view illustrating the
organic light emitting display device including an auxiliary
electrode according to the first embodiment of the present
invention;

[0043] FIGS. 4A to 4D are cross-sectional views for
describing a method of connecting a contact region formed on
a substrate with a second electrode to transfer an external
signal to the second electrode according to the first embodi-
ment of the present invention;

[0044] FIGS. 5A to 5F are cross-sectional views for
describing a method of fabricating an organic light emitting
diode display device according to a second embodiment of
the present invention; and

[0045] FIGS. 6A to 6F are plan views illustrating shapes of
metal patterns formed on substrates according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0046] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0047] Hereinafter, an organic light emitting diode display
device according to the present invention will be described in
detail with reference to the accompanying drawings.

First Embodiment

[0048] FIGS. 2A to 2G are cross-sectional views for
describing a method of fabricating an organic light emitting
diode display device according to a first embodiment of the
present invention. FIG. 3 is a cross-sectional view illustrating
the organic light emitting diode display device including an
auxiliary electrode according to the first embodiment of the
present invention.

[0049] Referring to FIG. 2A, a substrate 200 has a display
region and a non-display region, and the display region has a
plurality of sub pixels. Thin film transistors (not shown) are
formed on the substrate 200 to respectively correspond to the
sub pixels. The substrate 200 may be formed of various mate-
rials such as glass, plastic, and silicone.

[0050] Each of the thin film transistors includes a gate
electrode, a gate insulator, a semiconductor layer, a source
electrode, and a drain electrode. A passivation layer is formed
on the substrate 200 provided with the thin film transistor
using an organic or inorganic insulating material. The passi-
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vation layer is selectively removed to expose the drain elec-
trode. Then, a first electrode 210, which constitutes an anode
and is electrically connected to the drain electrode, is formed
on the passivation layer by a deposition method such as sput-
tering.

[0051] Particularly, in a top emission type organic light
emitting diode display device in which light emitted from an
organic light emitting layer, which will be described later,
proceeds upward to the substrate 200, the first electrode 210
may have a double layer structure formed by sequentially
laminating a transparent conductive material such as tin oxide
(TO), indium tin oxide (ITO), indium zinc oxide (IZO), and
indium tin zinc oxide (ITZO) and a metallic material with
high reflectivity such as aluminum (Al) or an aluminum alloy
(AINd).

[0052] Inthisregard, Al or AINd reflects light emitted from
the organic light emitting cell upward. The first electrode 210
may also have a triple layer structure formed by further lami-
nating a transparent conductive material on Al or AINd.
[0053] Then, a metal pattern 210qa is formed in the same
layer as the first electrode 210. Here, the metal pattern 210a
may be formed simultaneously with the first electrode 210 or
before or after forming the first electrode 210.

[0054] First, when the first electrode 210 and the metal
pattern 210a are simultaneously formed, the metal pattern
210a also has a double layer or triple layer structure as in the
first electrode 210. When the metal pattern 210a is formed
before or after forming the first electrode 210, a low resistance
metal such as aluminum (Al), molybdenum (Mo), and copper
(Cu) is patterned to form the metal pattern 210a.

[0055] The metal pattern 210q is connected to the second
electrode formed in the display region, which will be
described later, to reduce resistance of the second electrode.
That is, since resistance of the second electrode increases as
the area of the substrate increases, the metal pattern 210a
formed of a low resistance metal is connected to the second
electrode in the display region to reduce resistance of the
second electrode. Thus, the metal pattern serves as assistance
pattern.

[0056] Then, asillustrated in FIG. 2B, a bank 220 is formed
on the substrate 200. The bank 220 is formed in the display
region to define a luminescent region of each sub pixel. Gen-
erally, the bank 220 is formed to expose only a portion of the
first electrode 210. However, according to the present inven-
tion, the bank 2201s formed to expose not only a portion of the
first electrode 210 but also a portion of the metal pattern 210a
for electrical connection between the metal pattern 210a and
the second electrode, which will be described later.

[0057] Then, a photoresist is coated over the entire surface
of the substrate 200, exposed to light, and developed to form
a photoresist pattern 300 covering the exposed metal pattern
210q. In this regard, the photoresist pattern 300 may have an
upper end having a greater width than a lower end such that a
hole common layer and an electron common layer, which will
be described later, are not formed on the side surfaces of the
photoresist pattern 300. Particularly, the photoresist pattern
300 is formed in a reverse trapezoidal shape in which an angle
(0) between an upper surface of the metal pattern 2104 and a
side surface of the photoresist pattern 300 is less than 90°.
[0058] Inparticular, the photoresist pattern 300 may have a
greater thickness than the bank 220 to facilitate penetration of
a stripper between the photoresist pattern 300 and the bank
220 when the photoresist pattern 300 is removed to expose the
metal pattern 210a.
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[0059] Then, as illustrated in FIG. 2C, a hole common layer
230a including a hole transport layer (HTL) and a hole injec-
tion layer (HIL) is formed over the substrate 200.

[0060] As described above, since a metal pattern is exposed
outside in conventional organic light emitting diode display
devices, a hole common layer is formed using a shadow mask
to prevent formation of the hole common layer on the metal
pattern. Accordingly, a manufacturing process thereof is
complicated and manufacturing costs therefor increase.
[0061] However, according to the present invention, the
photoresist pattern 300 is formed in a reverse trapezoidal
shape to cover the metal pattern 210a. Accordingly, the hole
common layer 230a may be formed over the substrate 200
without using a mask. As a result, the hole common layer
230q is discontinuously formed at stepped portions between
the bank 220 and the photoresist pattern 300.

[0062] Then, as illustrated in FIG. 2D, an organic light
emitting layer 240 is formed on the hole common layer 230a.
The organic light emitting layer 240 may be formed over the
entire surface of the substrate 200 without using a mask as in
the hole common layer 2304, or may be formed to overlap the
first electrode 210 in a region where the bank 220 is not
formed. The former case is illustrated herein.

[0063] Particularly, when the organic light emitting layer
240 is formed over the entire surface of the substrate 200, the
organic light emitting layer 240 including a white light emit-
ting material emits white light. In this case, although not
shown herein, each of the sub pixels respectively includes red
(R), green (g), and blue (B) color filters. Thus, white light
emitted from the organic light emitting layer 240 may respec-
tively realize red, green, and blue light while passing through
the R, G, and B, color filters, respectively.

[0064] When the organic light emitting layer 240 1s formed
to overlap the first electrode 210 in a region where the bank
220 is not formed, the organic light emitting layer 240
includes R, G, and B organic light emitting materials. Accord-
ingly, the organic light emitting layer 240 emits red, green,
and blue light without using the R, G, and B color filters. In
this case, the organic light emitting layer 240 may be formed
by depositing the R, G, and B organic light emitting materials
using a shadow mask having openings respectively corre-
sponding to the sub pixels. The organic light emitting layer
240 may also be formed by printing the R, G, and B organic
light emitting materials through inkjet printing without using
a mask.

[0065] Then, as illustrated in FIG. 2E, an electron common
layer 2304 including an electron injection layer (EIL) and an
electron transport layer (ETL) is formed over the entire sur-
face of the substrate 200 provided with the organic light
emitting layer 240.

[0066] Inthisregard, since the photoresist pattern 300 has a
greater thickness than the bank 220, the organic light emitting
layer 240 and the electron common layer 2304 are also dis-
continuously formed at the stepped portions between the
bank 220 and the photoresist pattern 300 similarly to the hole
common layer 230qa. Particularly, since the photoresist pat-
tern 300 is formed in a reverse trapezoidal shape, the hole
common layer 230a, the organic light emitting layer 240, and
the electron common layer 2305 are not formed on the side
surfaces of the photoresist pattern 300.

[0067] Then, as illustrated in FIG. 2F, the photoresist pat-
tern 300 is removed using a stripper to expose the metal
pattern 210a. In this regard, the stripper is formed of a fluo-
rine-containing material in order not to cause damage to the
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organic light emitting layer 240, and the photoresist and a
developer may also be formed of a fluorine-containing mate-
rial.

[0068] Finally, as illustrated in FIG. 2G, a second electrode
260 that constitutes a cathode is formed over the entire sur-
face of the substrate 200 provided with the exposed metal
pattern 210a. The second electrode 260 is formed of a trans-
parent metal such that light emitted from the organic light
emitting layer 240 passes through the second electrode 260 to
be emitted to the outside. Particularly, the second electrode
260 may be formed of a magnesium alloy (Mg: Ag) with a low
work function. The second electrode 260 may have a small
thickness, e.g., 50 nm or less, so as to transmit light emitted
from the organic light emitting layer 240.

[0069] That is, since the photoresist pattern 300 is formed
to cover the metal pattern 210q in the organic light emitting
diode display device according to the present invention, the
hole common layer 230a and the electron common layer 2305
are formed over the entire surface of the substrate 200 without
using a shadow mask. Then, the photoresist pattern 300 is
removed to expose the metal pattern 210a, and the second
electrode 260 is formed to be connected to the metal pattern
210a. Thus, when a large area organic light emitting diode
display device is formed, resistance of the second electrode
260 may be reduced, a manufacturing process may be sim-
plified, and manufacturing costs therefor may be reduced.
[0070] In particular, as illustrated in FIG. 3, an auxiliary
electrode 260a may further be disposed between the organic
light emitting layer 240 and the second electrode 260 in order
to minimize damage to the organic light emitting layer 240
caused by the stripper while removing the photoresist pattern
300. In this regard, the auxiliary electrode 260a is formed
before removing the photoresist pattern 300.

[0071] In this case, the auxiliary electrode 260a may be
formed of a magnesium alloy, and the second electrode 260
may be formed of a transparent conductive material such as
tin oxide (TO), indium tin oxide (ITO), indium zinc oxide
(IZ0), and indium tin zinc oxide (ITZO).

[0072] Meanwhile, the method of fabricating an organic
light emitting diode display device according to the present
invention may also be applied to a contact region formed ina
non-display region of a substrate to transfer an external signal
to a second electrode.

[0073] FIGS. 4A to 4D are cross-sectional views for
describing a method of connecting a contact region formed on
a substrate with a second electrode to transfer an external
signal to the second electrode according to the first embodi-
ment of the present invention.

[0074] First, referring to FIG. 4A, a substrate 400 has a
display region and a non-display region, and a thin film tran-
sistor (not shown) is formed in the display region. Then, a first
electrode 410 connected to the thin film transistor (not shown)
is formed in the display region, and a contact region 410a is
formed in the non-display region. As described above, a pad
region (not shown) formed in the non-display region and a
second electrode, which will be described later, are electri-
cally connected to each other via the contact region 410a to
transfer an external signal to the second electrode through the
contact region 410a. The contact region 410a may be formed
over the entire surface or on a portion of the non-display
region.

[0075] Then, abank 420 is formed on the substrate 400. The
bank 420 is formed within the display region and exposes a
portion of the first electrode 410 to define a luminescent
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region of each sub pixel. Then, a photoresist pattern 500 is
formed in a reverse trapezoidal shape in a non-luminescent
region to cover the contact region 410qa. In this regard, the
photoresist pattern 500 is formed to cover the contact region
410a.

[0076] Particularly, the photoresist pattern 500 may have an
upper end having a greater width than a lower end as
described above. Particularly, the photoresist pattern 500 is
formed in a reverse trapezoidal shape in which an angle (0)
between an upper surface of the contact region 410a and a
side surface of the photoresist pattern 500 is less than 90°.
[0077] Then, as illustrated in FIG. 4B, a hole common layer
430q is formed over the entire surface of the substrate 400.
The hole common layer 430« is discontinuously formed at
stepped portions between the substrate 400 and the photore-
sist pattern 500. In addition, an organic light emitting layer
440 is formed on the hole common layer 430a.

[0078] The organic light emitting layer 440 may be formed
of a white light emitting material over the entire surface of the
substrate 400 as illustrated herein, such that white light emit-
ted from the organic light emitting layer 440 realizes red,
green, and blue light while respectively passing through R, G,
and B color filters mounted at each of the sub pixels. Alter-
natively, the organic light emitting layer 440 may include R,
G, and B organic light emitting materials and may be formed
to overlap the first electrode 410 in a region where the bank
420 is not formed.

[0079] Then, an electron common layer 4305 is formed on
the organic light emitting layer 440. The electron common
layer 4305 is also formed over the entire surface of the sub-
strate 400 without using a mask. In this regard, the hole
common layer 430a, the organic light emitting layer 440, and
the electron common layer 4305 are discontinuously formed
at stepped portion of the photoresist pattern 500.

[0080] Then, as illustrated in FIG. 4C, the photoresist pat-
tern 500 is removed using a stripper to expose the contact
region. In this regard, the stripper is formed of a fluorine-
containing material in order not to cause damage to the
organic light emitting layer 440, and the photoresist and a
developer may also be formed of a fluorine-containing mate-
rial.

[0081] Finally, as illustrated in FIG. 4D, a second electrode
460 that constitutes a cathode is formed over the entire sur-
face of the substrate 400 provided with the electron common
layer 410a. The second electrode 460 is electrically con-
nected to the contact region 4104 and is electrically connected
to the pad region of the non-display region through the con-
tact reign 410a. Accordingly, an external signal may be
applied to the second electrode 460.

[0082] That is, the hole common layer 430a and the elec-
tron common layer 4305 are not formed on the contact region
410a that electrically connects the pad region formed in the
non-display region of the substrate 400 with the second elec-
trode 460 using the method of fabricating the organic light
emitting diode display device according to the present inven-
tion, such that a manufacturing process may be simplified.

Second Embodiment

[0083] FIGS. 5A to 5F are cross-sectional views for
describing a method of fabricating an organic light emitting
diode display device according to a second embodiment of
the present invention.

[0084] Referring to FIG. S5A, a thin film transistor (not
shown) is formed on a substrate 600 in each of the sub pixels.
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Then, a passivation layer is formed on the substrate 600
provided with the thin film transistor using an organic or
inorganic insulating material. The passivation layer is selec-
tively removed to expose a drain electrode. Then, a first elec-
trode 610, which constitutes an anode and is electrically
connected to the drain electron, is formed on the passivation
layer.

[0085] Particularly, the first electrode 610 may have a
double layer structure formed by sequentially laminating a
transparent conductive material such as tin oxide (TO),
indium tin oxide (ITO), indium zinc oxide (IZ0), and indium
tin zine oxide (ITZ0) and a metallic material with high reflec-
tivity such as aluminum (Al) or an aluminum alloy (AINd)
such that light generated in an organic light emitting layer,
which will be described later, proceeds upward to the sub-
strate 600. In this regard, Al or AINd reflects light emitted
from the organic light emitting cell upward. The first elec-
trode 610 may also have a triple layer structure formed by
further laminating a transparent conductive material on Al or
AlINd.

[0086] Then, a metal pattern 610qa is formed in the same
layer as the first electrode 610. Here, the metal pattern 610a
may be formed in the display region simultaneously with the
first electrode 610 or before or after forming the first electrode
610.

[0087] First, when the first electrode 610 and the metal
pattern 610a are simultaneously formed, the metal pattern
610q also has a double layer or triple layer structure similarly
to the first electrode 610. When the metal pattern 610a is
formed before or after forming the first electrode 610, a low
resistance metal such as aluminum (Al), molybdenum (Mo),
and copper (Cu) is patterned to form the metal pattern 610a.
[0088] Then, abank 620 is formed on the substrate 600. The
bank 620 is formed to expose a portion of the first electrode
610 and a portion of the metal pattern 610a.

[0089] Then, as illustrated in FIG. 5B, a hole common layer
630a is formed over the entire surface of the substrate 600.
Particularly, when the organic light emitting diode display
device includes sub pixels respectively including an R, G, or
B color filter, and an organic light emitting layer 640 emits
white light, the organic light emitting layer 640 is also formed
over the entire surface of the substrate 600 similarly to the
hole common layer 630a, and an electron common layer 6305
is formed over the entire surface of the organic light emitting
layer 640. That is, the hole common layer 630q, the organic
light emitting layer 640, and the electron common layer 6305
are formed over the entire surface of the substrate 600 without
using a mask.

[0090] Meanwhile, although not shown herein, the organic
light emitting layer 640 may be formed using a shadow mask.
In this case, the organic light emitting layer 640 is formed to
overlap the first electrode 610 in a region where the bank 620
is not formed and includes R, G, and B organic light emitting
materials. Thus, the organic light emitting layer 640 emits
red, green, and blue light without using color filters.

[0091] Then, as illustrated in FIG. 5C, a photoresist is
coated over the entire surface of the electron common layer
6305, exposed to light, and developed to form a photoresist
pattern 700 exposing the electron common layer 6305 in a
region corresponding to the metal pattern 610a. Then, as
illustrated in FIG. 5D, the exposed hole common layer 630q,
organic light emitting layer 640, and electron common layer
6300 are removed by dry etching using the photoresist pattern
700 as a mask to expose the metal pattern 610a.
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[0092] Particularly, as described above, when the organic
light emitting layer 640 is formed to overlap the first electrode
610 only in a region where the bank 620 is not formed using
a shadow mask, the hole common layer 6304 and the electron
common layer 6305 are only formed on the region corre-
sponding to the metal pattern 610a. Accordingly, the hole
common layer 630a and the electron common layer 6305 are
removed by dry etching to expose the metal pattern 610a.

[0093] Then, as illustrated in FIG. 5E, the remaining pho-
toresist pattern 700 is removed using a stripper to expose the
electron common layer 6305. Particularly, the stripper is
formed of a fluorine-containing material in order not to cause
damage to the organic light emitting layer 640, and the pho-
toresist and a developer may also be formed of a fluorine-
containing material.

[0094] Finally, as illustrated in FIG. 5F, a second electrode
660 that constitutes a cathode is formed over the entire sur-
face of the substrate 600 provided with the exposed metal
pattern 610a. The second electrode 660 may be formed of a
transparent metal such that light emitted from the organic
light emitting layer 640 passes through the second electrode
660 to be emitted outside. Particularly, the second electrode
660 may be formed of a magnesium alloy (Mg:Ag) with a low
work function to a thickness of 50 nm or less to allow trans-
mission of light.

[0095] Thatis, as described above, according to the method
of fabricating an organic light emitting diode display device
according to the second embodiment of the present invention,
the hole common layer 630a and the electron common layer
6300 may also be formed over the entire surface of the sub-
strate 600 without using a shadow mask. The metal pattern
610 used to reduce resistance of the second electrode 660
may also be exposed by removing the hole common layer
630qa and the electron common layer 6405 by removing the
photoresist in a region corresponding to the metal pattern
610q. Thus, a manufacturing process may be simplified, and
manufacturing costs may be reduced.

[0096] Particularly, although not shown herein, an auxil-
iary electrode (not shown) may further be disposed on the
electron common layer 6304 in order to minimize damage to
the organic light emitting layer 640 caused by the stripper
while removing the photoresist pattern 700. In this regard, the
auxiliary electrode (not shown) may be formed of a magne-
sium alloy, and the second electrode 660 may be formed of a
transparent conductive material such as tin oxide (TO),
indium tin oxide (ITO), indium zinc oxide (IZ0), and indium
tin zinc oxide (ITZO) FIGS. 6A to 6F are plan views illus-
trating shapes of metal patterns formed on substrates.

[0097] Referring to FIGS. 6A and 6B, metal patterns 210a
may be formed as islands between R, G, and B organic light
emitting cells respectively to correspond to the R, G, and B
organic light emitting cells. Alternatively, each of the metal
patterns 210a may be formed to correspond to a plurality of
organic light emitting cells as illustrated in FIGS. 6C and 6D.
In addition, the metal pattern 210a may be formed to surround
edges of the organic light emitting cells as illustrated in FIG.
6E.

[0098] Meanwhile, although not shown herein, the method
of fabricating the organic light emitting diode display device
according to the second embodiment of the present invention
may also be applied to a contact region formed in the non-
display region of the substrate and transmitting an external
signal to the second electrode.
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[0099] As described above, according to the method of
fabricating the organic light emitting diode display device,
the photoresist pattern is formed on the metal pattern. Thus,
although the hole common layer and the electron common
layer are formed over the entire surface of the substrate with-
out using a mask, the hole common layer and the electron
common layer may not be formed on the metal pattern. In
addition, since the photoresist pattern is formed only in a
region where the metal pattern is not formed, the metal pattern
may be connected to the second electrode by exposing the
metal pattern by removing the exposed hole common layer
and electron common layer. Thus, the manufacturing process
may be simplified, and manufacturing costs may be reduced
by forming the hole common layer and the electron common
layer over the entire surface of the substrate without using a
mask.
[0100] In addition, since the photoresist pattern, the devel-
opet, and the stripper are formed of fluorine-containing mate-
rials, damage to the organic light emitting layer may be pre-
vented during the development and removal of the
photoresist. In addition, the auxiliary electrode formed
between the organic light emitting layer and the second elec-
trode may prevent the organic light emitting layer from being
exposed to the stripper, thereby improving reliability.
[0101] Furthermore, the first and second embodiments as
described above may also be applied to a process of connect-
ing the contact region with the second electrode to transfer an
external signal of a pad region formed in the non-display
region to the second electrode.
[0102] As is apparent from the above description, the
method of fabricating an organic light emitting diode display
device according to the present invention has the following
effects.
[0103] First, resistance of the second electrode may not be
increased in a large area organic light emitting diode display
device by use of a low resistance metal pattern to be electri-
cally connected to the second electrode that constitutes a
cathode.
[0104] Second, since the photoresist pattern is formed on
the metal pattern, the hole common layer and the electron
common layer are not formed on the metal pattern even
though the hole common layer and the electron common layer
are formed over the entire surface of the substrate without
using a mask, thereby simplifying the manufacturing process
and reducing manufacturing costs therefor.
[0105] Third, since the photoresist pattern, the developer,
and the stripper are formed of fluorine-containing materials,
damage to the organic light emitting layer may be prevented
while developing and removing the photoresist. Furthermore,
the auxiliary electrode is formed between the organic light
emitting layer and the second electrode to prevent the organic
light emitting layer from being exposed to the stripper,
thereby improving reliability of the organic light emitting
diode display device.
[0106] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A method of fabricating an organic light emitting diode
display device, the method comprising:
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forming a thin film transistor in a display region of a sub-
strate, the substrate having a display region and a non-
display region;

forming a metal pattern on the substrate in the display
region;

forming a first electrode on the substrate connected to the
thin film transistor;

forming a bank on the substrate to expose a portion of the
first electrode and a portion of the metal pattern;

forming a hole common layer, an organic light emitting
layer, and an electron common layer sequentially over
the entire surface of the substrate provided with the first
electrode, the bank and the metal pattern;

forming a photoresist pattern covering the electrode com-
mon layer and removing the hole common layer, the
organic light emitting layer and the electron common
layer using the photoresist pattern as a mask;

removing the photoresist pattern; and
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forming a second electrode on the electron common layer

connected to the metal pattern.

2. The method according to claim 1, wherein the forming of
the organic light emitting layer is performed by forming an
organic light emitting material emitting white light over the
entire surface of the substrate or by forming organic light
emitting materials respectively emitting red, green, and blue
light on each of sub pixels.

3. The method according to claim 1, wherein the organic
light emitting layer overlapping the metal pattern is simulta-
neously removed during removal of the hole common layer
and the electron common layer.

4. The method according to claim 1, wherein the photore-
sist pattern and the developer are formed of a fluorine-con-
taining material.

5. The method according to claim 1, wherein the metal
pattern and the first electrode are made simultaneously by the
same material.
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