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(57) ABSTRACT

A signal control unit for an organic light emitting diode
(OLED) display device, includes a substrate structure
including a plurality of active elements each corresponding
to a pixel, a lower metal pattern disposed on the substrate
structure, and electrically connected to a portion of the
plurality of active elements, an insulating interlayer dis-
posed on the substrate structure and at least partially cov-
ering the lower metal pattern, a via contact penetrating
through the insulating interlayer and connected to the lower
metal pattern, a metal electrode disposed on the insulating
interlayer, and connected to the via contact, and an electrode
passivation layer pattern substantially covering the metal
electrode to expose a center portion of an upper surface of
the metal electrode while covering a remainder of the upper

(30) Foreign Application Priority Data surface and a side surface of the metal electrode. Therefore,
leakage current which flows through the side surface of the
Apr. 17,2018 (KR) .o 10-2018-0044552 metal electrode is suppressed.
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SIGNAL CONTROL UNIT FOR AN ORGANIC
LIGHT EMITTING DIODE DISPLAY
DEVICE, METHOD OF MANUFACTURING
THE SAME, AND ORGANIC LIGHT
EMITTING DIODE DISPLAY DEVICE
INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2018-0044552, filed on Apr. 17, 2019
and all the benefits accruing therefrom under 35 U.S.C. §
119, the contents of which are incorporated by reference in
their entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to a signal control
unit for an organic light emitting diode (OLED) display
device, a method of manufacturing the same, and an OLED
display device including the same. More particularly, the
present disclosure relates to a signal control unit for an
OLED display device capable of controlling signals for
displaying images using a light emitting phenomenon of
organic material, a method of manufacturing the signal
control unit for an OLED display device and an OLED
display device including the signal control unit.

BACKGROUND

[0003] Generally, an OLED display device may include a
signal control unit for controlling a signal for each pixel, a
light emitting unit for generating light using an organic
material in response to the signal, and a protection unit
formed on the light emitting unit to protect the unit as a
whole.

[0004] The signal control unit may include a substrate
structure, lower metal patterns electrically connected to a
portion of active elements included in the substrate struc-
ture, an insulating interlayer covering the substrate structure
and the lower metal patterns, via contacts penetrating from
the insulating interlayer to be electrically connected to the
lower metal patterns, metal electrodes disposed on the
insulating interlayer to be electrically connected to the via
contacts, and an electrode passivation layer pattern disposed
between the metal electrodes to protect side portions of the
metal electrodes.

[0005] In detail, after forming an electrode passivaiton
layer on the metal electrodes and the insulating interlayer, a
planarization process is performing against the electrode
passivation layer to expose upper surfaces of the metal
electrodes. Therefore, the electrode passivation layer pattern
is formed.

[0006] However, the upper surfaces of the metal elec-
trodes may be damaged while carrying out the planarization
process. Therefore, optical characteristics of the OLED
display device may be degraded. In addition, dishing phe-
nomena may occur in the electrode passivation layer pattern
due to the planarization process. Further, the side portions of
the metal electrodes may be exposed due to the dishing
phenomena. Therefore, current leak may occur through the
side portions of the metal electrodes.

[0007] On the other hand, dishing phenomena may occur
to the via contacts while performing the planarization pro-
cess after the via contacts are formed. A step portion may be
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undesirably formed to the metal electrodes due to dishing
phenomena which occurs to the via contacts. In particular,
since the via contacts are located at each central portion of
the metal electrodes, the step portion may occur to the
central portion of each of the metal electrodes. Therefore,
the reflectivity of the metal electrodes reflecting the light
generated in the light emitting unit may be reduced, so that
the optical characteristics of the OLED display device may
be further reduced.

SUMMARY

[0008] The example embodiments described herein pro-
vide a signal control unit for an OLED display device
capable of suppressing damage to the metal electrodes
present in conventional device, as well as a loss of reflec-
tivity and a leakage current which flows along a side portion
of the metal electrodes as described in the Background.
[0009] The example embodiments of the present invention
provide a method of manufacturing the signal control unit
for an OLED display device.

[0010] The example embodiments of the present invention
provide an OLED display device including the signal control
unit capable of suppressing a damage of metal electrodes, a
loss of reflectivity and a leakage current which flows along
a side portion f the metal electrodes.

[0011] According to an example embodiment of the pres-
ent invention, a signal control unit for an OLED display
device, includes a substrate structure including a plurality of
active elements for pixels, a lower metal pattern disposed on
the substrate structure, and being configured to be electri-
cally connected to a portion of at least one of the active
elements, an insulating interlayer disposed on the substrate
structure to cover the lower metal pattern, a via contacts
penetrating through the insulating interlayer to be connected
to the lower metal pattern, respectively, a metal electrode
disposed on the insulating interlayer, and being configured
to be connected to the via contact, and an electrode passi-
vation layer pattern covering a peripheral portion of an
upper surface and the side surface of the metal electrode to
expose a center portion of the upper surface of the metal
electrode such that leakage current which flows through the
side surface of the metal electrode is suppressed.

[0012] In an example embodiment, the electrode passiva-
tion layer pattern includes a first passivation film pattern
covering the peripheral portions of the upper surfaces and
the side surfaces of the metal electrodes, and a second
passivation film pattern disposed on the first passivation film
pattern.

[0013] In an example embodiment, the via contact may be
connected to a peripheral portion of a lower surface of the
metal electrode such that the metal electrode includes a step
portion at the peripheral portion thereof due to dishing
phenomena caused by the via contacts.

[0014] Here, the electrode passivation layer pattern may
cover the step portion to suppress the peripheral portion of
the metal electrodes from being exposed.

[0015] According to an example embodiment of the pres-
ent invention, a method of making a signal control unit for
an OLED display device includes preparing a substrate
structure including a plurality of active elements for pixels,
forming a lower metal pattern on the substrate structure, the
lower metal pattern being adapted to be electrically con-
nected to at least one of the active elements, forming an
insulating interlayer on the substrate structure to cover the
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lower metal pattern, forming a via contact penetrating
through the insulating interlayer, the via contact being
connected to the lower metal pattern, and forming a metal
electrode on the insulating interlayer to be connected to the
via contact, forming an electrode passivation layer pattern
covering a peripheral portion of an upper surface and a side
surface of the metal electrodes to expose a center portion of
the upper surface of the metal electrode such that leakage
current which flows through the side surface of the metal
electrodes is suppressed.

[0016] Inan example embodiment, the via contact may be
connected to a peripheral portion of a lower surface of the
metal electrode such that the metal electrode includes a step
portion at the peripheral portions thereof, which may occur
due to dishing phenomena caused by the via contacts.
[0017] Here, the electrode passivation layer pattern may
be formed to cover the step portion to suppress the periph-
eral portions of the metal electrodes from being exposed.
[0018] In an example embodiment, forming the electrode
passivation layer pattern may include forming an electrode
passivation layer along a profile defined by the insulating
interlayer and the metal electrode, and performing a dry etch
process against the electrode passivaiton layer using an etch
selectivity between the electrode passivation layer and the
metal electrode to pattern the electrode passivation layer.
[0019] Here, the electrode passivation layer may be
formed using a material of one of oxide or nitride.

[0020] In an example embodiment, forming the electrode
passivation layer pattern may include forming a first elec-
trode passivation film along a profile defined by the insu-
lating interlayer and the metal electrode, forming a second
electrode passivation film along a profile defined by the first
electrode passivation film, patterning the second electrode
passivation film to form a second electrode passivation film
pattern exposing a portion of the first electrode passivation
film corresponding to the metal electrode, and patterning the
first electrode passivation film using the second electrode
passivation film pattern as an etch mask to form a first
electrode passivation film pattern exposing the upper surface
of the metal electrodes.

[0021] Here, the first electrode passivation film may be
formed using a material of one of oxide or nitride, and the
second electrode passivation film is formed using a material
of the other of oxide or nitride.

[0022] According to an example embodiment of the pres-
ent invention, an OLED display device may include a signal
control unit including a substrate structure including a
plurality of active elements for pixels, a lower metal pattern
disposed on the substrate structure, and being configured to
be electrically connected to a portion of at least one of the
active elements, an insulating interlayer disposed on the
substrate structure to cover the lower metal pattern, a via
contact penetrating through the insulating interlayer to be
connected to the lower metal pattern, a metal electrode
disposed on the insulating interlayer, and being configured
to be connected to the via contact and an electrode passi-
vation layer pattern covering a peripheral portion of an
upper surface and the side surface of the metal electrode to
expose a center portion of the upper surface of the metal
electrode such that leakage current which flows through the
side surface of the metal electrode is suppressed, an organic
light emitting unit disposed over the signal control unit, the
organic light emitting unit including a plurality of light
emitting regions for each of pixels, and a protection unit
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entirely covering the organic light emitting unit, the protec-
tion unit including a color filter layer.

[0023] According to example embodiments of the present
invention, the signal control unit includes the electrode
passivation layer pattern covering the upper faces and side
surfaces of the metal electrodes, which is formed through a
dry etching process instead of a planarization process.
Therefore, the upper surfaces of the metal electrodes may be
suppressed from being damaged. In addition, since the
electrode passivation layer pattern covers the side surfaces
of the metal electrodes, leakage of current through the side
surfaces of the metal electrodes can be prevented.

[0024] Since the via contacts of the signal control unit
according to example embodiment of the present invention
are connected to the peripheral portions of the lower sur-
faces of the metal electrodes, the step portions of the metal
electrodes, which are generated due to the dishing of the via
contacts, may be formed at the peripheral portions of the
metal electrodes. Therefore, an effect of the step portions of
the metal electrodes may be minimized.

[0025] In addition, the electrode passivation layer pattern
may cover the step portions formed on the peripheral
portions of the upper surfaces of the metal electrodes.
Therefore, a decrease in reflectivity of the metal electrodes
can be prevented.

[0026] Therefore, deterioration in optical characteristics
of the organic light emitting diode display device including
the signal control unit may be prevented.

[0027] The above summary is not intended to describe
each illustrated embodiment or every implementation of the
subject matter hereof. The figures and the detailed descrip-
tion that follow more particularly exemplify various
embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Example embodiments can be understood in more
detail from the following description taken in conjunction
with the accompanying drawings, in which:

[0029] FIG. 11is a cross sectional view illustrating a signal
control unit for an OLED display device in accordance with
an example embodiment of the present invention;

[0030] FIG. 2 is a plan view illustrating a positional
relation between via contacts, metal electrodes and an elec-
trode passivation layer pattern,

[0031] FIG. 3 is a cross sectional view illustrating a signal
control unit for an OLED device in accordance with an
example embodiment of the present invention;

[0032] FIGS. 4 to 6 are cross sectional views illustrating
a method of manufacturing a signal control unit of an OLED
display device in accordance with an example embodiment
of the present invention;

[0033] FIGS. 7 and 8 are cross sectional views illustrating
a method of manufacturing a signal control unit of an OLED
display device in accordance with an example embodiment
of the present invention;

[0034] FIG. 9 is a block diagram illustrating an OLED
display device in accordance with an example embodiment
of the present invention; and

[0035] FIG. 10 is a cross sectional view illustrating the
OLED display device shown in FIG. 9.

[0036] While various embodiments are amenable to vari-
ous modifications and alternative forms, specifics thereof
have been shown by way of example in the drawings and
will be described in detail. It should be understood, however,
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that the intention is not to limit the claimed inventions to the
particular embodiments described. On the contrary, the
intention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the subject
matter as defined by the claims.

DETAILED DESCRIPTION OF EMBODIMENTS

[0037] Hereinafter, specific embodiments will be
described in more detail with reference to the accompanying
drawings. The present invention may, however, be embodied
in different forms and should not be construed as limited to
the embodiments set forth herein.

[0038] As an explicit definition used in this application,
when a layer, a film, a region or a plate is referred to as being
‘on’ another one, it can be directly on the other one, or one
or more intervening layers, films, regions or plates may also
be present. Unlike this, it will also be understood that when
a layer, a film, a region or a plate is referred to as being
‘directly on” another one, it is directly on the other one, and
one or more intervening layers, films, regions or plates do
not exist. Also, though terms like a first, a second, and a third
are used to describe various comporents, compositions,
regions and layers in various embodiments of the present
invention are not limited to these terms.

[0039] Furthermore, and solely for convenience of
description, elements may be referred to as “above” or
“below” one another. It will be understood that such descrip-
tion refers to the orientation shown in the Figure being
described, and that in various uses and alternative embodi-
ments these elements could be rotated or transposed in
alternative arrangements and configurations.

[0040] Inthe following description, the technical terms are
used only for explaining specific embodiments while not
limiting the scope of the present invention. Unless otherwise
defined herein, all the terms used herein, which include
technical or scientific terms, may have the same meaning
that is generally understood by those skilled in the art.
[0041] The depicted embodiments are described with ref-
erence to schematic diagrams of some embodiments of the
present invention. Accordingly, changes in the shapes of the
diagrams, for example, changes in manufacturing tech-
niques and/or allowable errors, are sufficiently expected.
Accordingly, embodiments of the present invention are not
described as being limited to specific shapes of areas
described with diagrams and include deviations in the
shapes and also the areas described with drawings are
entirely schematic and their shapes do not represent accurate
shapes and also do not limit the scope of the present
invention.

[0042] FIG. 11is a cross sectional view illustrating a signal
control unit for an OLED display device in accordance with
an example embodiment. FIG. 2 is a plan view illustrating
a positional relationship between via contacts, metal elec-
trodes and an electrode passivation layer pattern.

[0043] Referring to FIGS. 1 and 2, a signal control unit
100 for an OLED display device in accordance with an
example embodiment of the present invention includes a
substrate structure 110, lower metal patterns 120, an insu-
lating interlayer 130, via contacts 140, metal electrodes 150
and an electrode passivation layer pattern 160.

[0044] The signal control unit 100 may control signals for
driving each of a plurality of pixels included in an OLED
display device. Further, the signal control unit 100 may
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control a path of light which is generated by a light emitting
unit (not shown) positioned over the signal control unit 100.
[0045] The substrate structure 110 may control electric
signals to be applied to each of the pixels of the light
emitting unit. That is, the substrate structure 110 may
includes a substrate (not shown) and active elements (not
shown) corresponding to each of pixels.

[0046] The substrate, for example, includes a glass sub-
strate or a polyimide substrate having a flexible character-
istic.

[0047] The active elements include, for example, a plu-
rality of diodes or transistors. Further, each of the active
elements may include an erasable programmable read only
memory (EPROM) capable of erasing data by irradiating
ultraviolet light, and an electrically erasable programmable
read only memory (EEPROM) capable of erasing data using
electricity instead of ultraviolet light. Each of the active
elements may control a signal using a floating gate where
electrical charges are charged or erased so that the data can
be removed.

[0048] The active elements may control the light emitting
unit by applying an electrical signal to the light emitting unit
via the lower metal patterns 120, the via contacts 140, and
the metal electrodes 150.

[0049] The lower metal patterns 120 are disposed on the
substrate structure 110. Each of the lower metal patterns 120
may be connected to one of the active elements. When the
active elements include transistors, each of the lower metal
patterns 120 may be connected to a source or drain terminal
of a corresponding transistor.

[0050] The lower metal patterns 120 may be made of
copper, aluminum, tungsten, or an alloy thereof, for
example.

[0051] The insulating interlayer 130 is disposed on the
substrate structure 110 to cover the lower metal patterns 120.
The insulating interlayer 130 may include oxide or nitride.
Further, the insulating interlayer 130 may have a stack
structure including an oxide layer and a nitride layer which
are sequentially stacked on the substrate structure 110.
[0052] The via contacts 140 penetrates through the insu-
lating interlayer 130 to be connected to upper surfaces of the
lower metal patterns 120. Each of the via contacts 140
extends in a vertical direction. The via contacts 140 may
include copper, aluminum, tungsten, or an alloy thereof, for
example.

[0053] The via contacts 140 are provided in the insulating
interlayer 130. Therefore, the via contacts 140 may electri-
cally connect the lower metal patterns 120 and the metal
electrodes 150 with one another.

[0054] The metal electrodes 150 are disposed on the
insulating interlayer 130. Each of the metal electrodes 150
is connected to each of the via contacts 140. Each of the
metal electrodes 150 corresponds to each of the lower metal
patterns 120. Each of the lower metal patterns 120 and the
metal electrodes 150 may be electrically connected to each
other through each of the via contacts 140.

[0055] When the active elements include transistor, each
of the lower metal patterns 120 is connected to a source/
drain terminal of the transistor so that each of the metal
electrodes 150 may function as an anode electrode.

[0056] The metal electrodes 150 may be formed of metal
material identical to that of the lower metal patterns 120.
That is, the metal electrodes 150 may be made of copper,
aluminum, tungsten, or an alloy thereof, for example.
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[0057] While forming the via contacts 140, dishing phe-
nomena in which the upper surfaces of the via contacts 140
are concave in the process of planarizing the upper surfaces
of the via contacts 140 may occur. A step portion may be
formed in the metal electrodes 150 due to dishing of the via
contacts 140.

[0058] The via contacts 140 may be provided in at least
one capable of connecting one of the lower electrodes 120
with one of the corresponding metal electrodes 150. In this
case, each of the via contacts 140 may connect a peripheral
portion of an upper surface of each of the lower metals 120
with a peripheral portion of a lower surface of each of the
metal electrode 150, respectively.

[0059] While performing a process for forming the via
contacts 140, a planarization process may be required to
planarize the upper surfaces of the via contacts, which may
cause dishing phenomena to occur to make the upper
surfaces of the via contacts to be concave. Therefore, the
metal electrodes 150 disposed on the via contacts may
include a step portion thereon.

[0060] Since the via contacts 140 are connected to the
peripheral portions of the lower surfaces of the metal
electrodes 150, the step portions of the metal electrodes 150,
which may be generated due to the dishing phenomena
which occur to the via contacts 140, may be formed at a
peripheral portion thereof, instead at a central portion
thereof. Therefore, an influence of the step portions of the
metal electrodes 150 may be decreased.

[0061] The electrode passivation layer pattern 160 is dis-
posed on the metal electrodes 150 and the insulating inter-
layer 130 to expose center portions of the upper surfaces of
the metal electrodes 150. Therefore, the electrode passiva-
tion layer pattern 160 covers peripheral portions and side
surfaces of the metal electrodes 150.

[0062] The electrode passivation layer pattern 160 may
include the material identical as that of the insulating
interlayer 130. Alternatively, the electrode passivaiton layer
pattern 160 may be formed of a material different from that
of the insulating interlayer 130. For example, the electrode
passivation film pattern 160 may include oxide or nitride
[0063] The electrode passivation layer pattern 160 may be
formed by a dry etching process, rather than a planarization
process, in embodiments. Therefore, since the planarization
process is not performed, the upper surface of the metal
electrodes 150 can be prevented from being damaged,
dished, or stepped in shape.

[0064] In addition, since the electrode passivation layer
pattern 160 covers the side surfaces of the metal electrodes
150, leakage of current through the side surfaces of the metal
electrodes 150 may be suppressed.

[0065] The electrode passivation layer pattern 160 may
cover the step portions formed on the peripheral portions of
the upper surface of the metal electrodes 150. Therefore, the
reflectivity of the metal electrodes 150 may be suppressed
from being lowered due to the step portions. In addition,
deterioration in optical characteristics of the OLED display
device including the signal control unit 100 may be pre-
vented.

[0066] FIG. 3 is a cross sectional view illustrating a signal
control unit for an OLED device in accordance with an
embodiment of the present invention.

[0067] Referring to FIG. 3, a signal control unit 200 for an
OLED display includes a substrate structure 210, lower
metal layers 220, an insulating interlayer 230, via contacts
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240, metal electrodes 250, and an electrode passivation layer
pattern 260. Since the substrate structure 210, the lower
metal layers 220, the insulating interlayer 230, the via
contacts 240, and the metal electrodes 250 are substantially
identical to their counterparts (substrate structure 110, lower
metal layers 120, the insulating interlayer 130, the via
contacts 140, and the metal electrodes 150) described with
respect to FIGS. 1 and 2, detailed description will be omitted
in order to avoid any redundancy.

[0068] The electrode passivation layer pattern 260
includes a first passivation film pattern 262 and a second
passivation film pattern 264.

[0069] The first passivation film pattern 262 is disposed on
the metal electrodes 250 and the insulating interlayer 230
while exposing a center portion of the top surface of the
metal electrodes 250. Accordingly, the first passivation film
pattern 262 covers peripheral portions and side surfaces of
the metal electrodes 250.

[0070] The second passivation film pattern 264 is disposed
on the first passivation film pattern 262. The second passi-
vation film pattern 264 may be used as an etch mask pattern
in an etch process for forming the first passivation film
pattern 262.

[0071] Although not shown, the first passivation film
pattern 262 and the second passivation film pattern 264 may
be formed to entirely expose the top surfaces of the metal
electrodes 250.

[0072] The first passivation film pattern 262 may be
formed of materials different from that of the second pas-
sivation film pattern 264. For example, the first passivation
film pattern 262 may be formed of one of oxide and nitride,
and the second passivation film pattern 264 may be the other.
[0073] The electrode passivation layer pattern 260 may be
formed by a dry etching process, rather than a planarization
process. Therefore, since the planarization process is not
performed, the upper surfaces of the metal electrodes 150
may be prevented from being damaged.

[0074] Also, since the first passivation film pattern 262
covers the side surfaces of the metal electrodes 250, leakage
current which flows through the side surfaces of the metal
electrodes 250 may be prevented.

[0075] The first passivation film pattern 262 and the
second passivation film pattern 264 may continuously cover
the step portions which are positioned at peripheral portions
of upper surfaces of the metal electrodes 250. Therefore, a
decrease of the reflectivity of the metal electrodes 250,
which occurs due to the step portions, may be prevented. In
addition, deterioration in optical characteristics of the OLED
display device including the signal control unit 200 may be
prevented.

[0076] FIGS. 4 to 6 are cross sectional views illustrating
a method of manufacturing a signal control unit of an OLED
display device in accordance with an example embodiment
of the present invention.

[0077] Referring to FIG. 4, according to an example
embodiment of a method of manufacturing a signal control
unit for an OLED display device, a substrate structure 110
including active elements for each pixel is prepared.
[0078] The substrate structure 110 may be prepared by
forming active elements (not shown) formed on the substrate
for each pixel.

[0079] The active elements are formed to include, for
example, a diode or a transistor. Further, the active elements
may include an erasable programmable read only memory
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(EPROM) capable of erasing data by irradiating ultraviolet
light, or an electrically erasable programmable read only
memory (EEPROM) capable of erasing data using electric-
ity instead of ultraviolet light. The active elements may
control a signal using a floating gate. Electric charges are
charged or erased in the floating gate, so that data may be
removed.

[0080] Subsequently, lower metal patterns 120 are formed
on the substrate structure 110 to be electrically connected to
the active elements partially.

[0081] Inorder to form the lower metal patterns 120, a first
metal layer (not shown) is firstly formed on the substrate
structure 110. The first metal layer may be formed through
a sputtering process or a chemical vapor deposition process.
Then, the first metal layer is patterned to transform the first
metal layer into the lower metal patterns 120. In order to
pattern the first metal layer, an etching process may be
performed.

[0082] An insulating interlayer 130 is formed on the
substrate structure 110 to cover the lower metal patterns 120.
The insulating interlayer 130 may be formed through a
plasma enhanced chemical vapor deposition process. The
insulating interlayer 130 may be formed using oxide or
nitride. The insulating interlayer 130 may be formed in a
single layer or a multiple layers.

[0083] Referring to FIG. 5, via contacts 140 are formed to
penetrate through the insulating interlayer 130. Therefore,
the via contacts 140 extend in a vertical direction to be
connected with the lower metal patterns 120. The insulating
interlayer 130 is partially etched to form via holes to expose
an upper surface of each of the lower metal patterns 120.
Then, the via holes are filled with a metal material to form
via contacts 140.

[0084] Next, metal electrodes 150 are formed on the
insulating interlayer 130 to be electrically connected to the
lower metal patterns 120 through the via contacts 140. The
metal electrodes 150 may be made of metal material the
same as that of the lower metals 120. That is, the metal
electrodes 150 may be made of copper, aluminum, tungsten,
or an alloy thereof.

[0085] In order to form the metal electrodes 150, a second
metal layer (not shown) is formed on the insulating inter-
layer 130. The second metal layer may be formed through a
sputtering process or a chemical vapor deposition process.
Then, the second metal layer is patterned to transform the
second metal layer into the metal electrodes 150. In order to
pattern the second metal layer, an etching process may be
performed.

[0086] Each of the metal electrodes 150 may be formed to
correspond to each of the lower metal patterns 120. Each of
the metal electrodes 150 may be electrically connected to
each of the lower metal patterns 120 through the via contacts
140.

[0087] Meanwhile, the via contacts 140 may be provided
in at least one capable of connecting one of the lower
electrodes 120 with one of the corresponding metal elec-
trodes 150. In this case, each of the via contacts 140 may
connect a peripheral portion of an upper surface of each of
the lower metal 120 with a peripheral portion of a lower
surface of each of the metal electrode 150, respectively.
[0088] While performing a process for forming the via
contacts 140, a planarization process may be required to
planarize the upper surfaces of the via contacts, which may
cause dishing phenomena to occur to make the upper
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surfaces of the via contacts to be concave. Therefore, one of
the metal electrodes 150 disposed on the via contacts may
have a step portion.

[0089] Since the via contacts 140 are connected to the
peripheral portions of the lower surfaces of the metal
electrodes 150, the step portions of the metal electrodes 150,
which may occur due to the dishing phenomena which
occurs to the via contacts 140, may be formed at a peripheral
portion thereof, not at a central portion thereof. Therefore,
an influence of the step portions of the metal electrodes 150
may be decreased.

[0090] Referring to FIG. 6, an electrode passivation layer
pattern 160 is formed on the metal electrodes 150 and the
insulating interlayer 130 to expose center portions of the
upper surfaces of the metal electrodes 150.

[0091] In order to form the electrode passivation layer
pattern 160, an electrode passivaiton layer (not shown) is
formed on the insulating interlayer 130 so as to cover the
metal electrodes 150. The electrode passivation layer may be
formed through a plasma enhanced chemical vapor deposi-
tion process.

[0092] The electrode passivation layer may be formed
using a material identical as that of the insulating interlayer
130. Alternatively, the electrode passivation layer may be
formed of a material different from that of the insulating
interlayer 130. For example, the electrode passivation layer
can include oxide or nitride

[0093] Then, the electrode passivation layer is patterned to
form the electrode passivation layer pattern 160. In order to
pattern the electrode passivation layer, a dry etching process
may be performed.

[0094] The electrode passivation layer pattern 160
exposes the center portions of the upper surfaces of the metal
electrodes 150 and covers the peripheral portions and side
surfaces of the metal electrodes 150.

[0095] Meanwhile, although not shown, the electrode pas-
sivation layer pattern 160 may entirely expose the upper
surface of the metal electrodes 150.

[0096] The electrode passivation layer pattern 160 may be
formed by a dry etching process, not a planarization process.
Therefore, since the planarization process is not performed,
the upper surface of the metal electrodes 150 can be pre-
vented from being damaged.

[0097] In addition, since the electrode passivation layer
pattern 160 covers the side surfaces of the metal electrodes
150, leakage of current through the side surfaces of the metal
electrodes 150 may be suppressed.

[0098] The electrode passivation layer pattern 160 may
cover the step portions formed on the peripheral portions of
the upper surface of the metal electrodes 150. Therefore, the
reflectivity of the metal electrodes 150 may be suppressed
from being lowered due to the step portions. In addition,
deterioration in optical characteristics of the organic light
emitting diode (OLED) display device including the signal
control unit 100 may be prevented.

[0099] FIGS. 7 and 8 are cross sectional views illustrating
a method of manufacturing a signal control unit of an OLED
display device in accordance with an example embodiment
of the present invention.

[0100] Referring to FIG. 7, since the processes for forming
a substrate structure 210, lower metal patterns 220, an
insulating interlayer 230, the via contacts 240, and the metal
electrodes 250 are substantially identical to those for form-
ing the lower metal layers 120, the insulating interlayer 130,
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the via contacts 140, and the metal electrodes 150 illustrated
with respect to FIGS. 4 and 6, detailed description will be
omitted in order to avoid any redundancy.

[0101] An electrode passivation layer pattern 260 (see
FIG. 8) is formed on the metal electrodes 250 and the
insulating interlayer 230 to expose the center portions of the
upper surfaces of the metal electrodes 250.

[0102] A first passivation film 261 and a second passiva-
tion film 263 are sequentially formed on the insulating
interlayer 230 to cover the metal electrodes 250 in order to
form the electrode passivation layer pattern 260. The first
passivation film 261 and the second passivation film 263
may be formed through a plasma enhanced chemical vapor
deposition process.

[0103] The first passivation film 261 and the second
passivation film 263 may be formed of different materials.
For example, the first passivation film 261 may be formed of
one of oxide and nitride, and the second passivation film 263
may be formed of the other.

[0104] Referring to FIG. 8, the first passivation film 261
and the second passivation film 263 are dry-etched to form
the electrode passivation layer pattern 260 including the first
passivation film pattern 262 and the second passivation film
pattern 264.

[0105] Specifically, the second passivation film 263 is
patterned to form the second passivation film pattern 264
having portions of the second passivation film pattern 264
corresponding to the center portions of the upper surfaces of
the metal electrodes 250 open. In order to pattern the second
passivation film 263, a dry etching process may be per-
formed.

[0106] Next, the first passivation film 261 is patterned to
form the first passivation film pattern 262. The first passi-
vation film 261 is patterned through a dry etching process
using the second passivation film pattern 264 as an etching
mask.

[0107] The first passivation film pattern 262 covers the
peripheral portion of the upper surfaces and the side surfaces
of the metal electrodes 250, while exposing the center
portions of the upper surfaces of the metal electrodes 250.
[0108] Although not shown, the first passivation film
pattern 262 and the second passivation film pattern 264 may
be formed to entirely expose the upper surfaces of the metal
electrodes 250.

[0109] Since the electrode passivation layer pattern 260 is
formed by a dry etching process instead of a planarization
process, the upper surfaces of the metal electrodes 250 may
be suppressed from being damaged.

[0110] Also, since the first passivation film pattern 262
covers the side surfaces of the metal electrodes 250, leakage
of current which may flows through the side surfaces of the
metal electrodes 250 may be prevented.

[0111] The first passivation film pattern 262 and the sec-
ond passivation film pattern 264 may continuously cover the
step portions formed on the peripheral portions of the upper
surfaces of the metal electrodes 250. Therefore, a decrease
of the reflectivity of the metal electrodes 250, which may
occur due to the step portions, may be prevented. In addi-
tion, deterioration in optical characteristics of the organic
light emitting diode display device of the signal control unit
200 may be prevented.

[0112] FIG. 9 is a block diagram illustrating an OLED
display device in accordance with an example embodiment
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of the present invention. FIG. 10 is a cross sectional view
illustrating the OLED device shown in FIG. 9.

[0113] Referring to FIGS. 9 and 10, an OLED device 300
according to an example embodiment of the present inven-
tion includes a signal control unit 310, an organic light
emitting unit 330, and a protection unit 350.

[0114] Since the signal control unit 310 has been described
above with reference to FIGS. 1 and 2, a detailed description
on the signal control unit 310 will be omitted.

[0115] The organic light emitting unit 330 is provided on
the signal control unit 310. The organic light emitting unit
330 is driven by a signal generated from the signal control
unit 310.

[0116] The organic light emitting unit 330 includes an
anode electrode 331, a hole transport layer 332, a light
emitting layer 335, an electron transport layer 338 and a
cathode electrode 339.

[0117] Holes injected into the anode electrode 331 move
to an emission layer 335 through a hole transfer layer 332.
Electrons injected from the cathode 339 are transferred to
the light emitting layer 335 through an electron transfer
layer 338. The holes/electrons collected to the light emitting
layer 335 are recombined to emit light.

[0118] One portion of the light emitted as described above
is emitted to the outside through a color filter layer included
in the passivation unit 350, thereby realizing an image.
Meanwhile, another portion of the light is directed to the
substrate structure 310 and is irradiated downward.

[0119] Since the electrode passivation layer pattern covers
the step portions formed on the peripheral portions of the
upper surfaces of the metal electrodes to prevent the reflec-
tivity of the metal electrodes from lowering, and the light
may be stably reflected from the metal electrodes. Therefore,
the optical characteristics of the OLED display device may
be improved.

[0120] In addition, since the electrode passivation layer
pattern covers the side surfaces of the metal electrodes,
leakage of current which flows through the side surfaces of
the metal electrodes may be prevented. Therefore, the reli-
ability of the OLED display device may be enhanced.
[0121] As described above, the signal control unit accord-
ing to example embodiments of the present invention may
prevent current from leaking through the side surfaces of the
metal electrodes, may minimize the influence due to the step
portions of the metal electrode so as to reduce the reflectivity
of the metal electrodes. Therefore, deterioration in optical
characteristics of the OLED display device including the
signal control unit may be prevented.

[0122] Although the signal control unit and the OLED
device have been described with reference to the specific
embodiments, they are not limited thereto. Therefore, it will
be readily understood by those skilled in the art that various
modifications and changes can be made thereto without
departing from the spirit and scope of the appended claims.
[0123] Various embodiments of systems, devices, and
methods have been described herein. These embodiments
are given only by way of example and are not intended to
limit the scope of the claimed inventions. It should be
appreciated, moreover, that the various features of the
embodiments that have been described may be combined in
various ways to produce numerous additional embodiments.
Moreover, while various materials, dimensions, shapes, con-
figurations and locations, etc. have been described for use
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with disclosed embodiments, others besides those disclosed
may be utilized without exceeding the scope of the claimed
inventions.

[0124] Persons of ordinary skill in the relevant arts will
recognize that the subject matter hereof may comprise fewer
features than illustrated in any individual embodiment
described above. The embodiments described herein are not
meant to be an exhaustive presentation of the ways in which
the various features of the subject matter hereof may be
combined. Accordingly, the embodiments are not mutually
exclusive combinations of features; rather, the various
embodiments can comprise a combination of different indi-
vidual features selected from different individual embodi-
ments, as understood by persons of ordinary skill in the art.
Moreover, elements described with respect to one embodi-
ment can be implemented in other embodiments even when
not described in such embodiments unless otherwise noted.
[0125] Although a dependent claim may refer in the
claims to a specific combination with one or more other
claims, other embodiments can also include a combination
of the dependent claim with the subject matter of each other
dependent claim or a combination of one or more features
with other dependent or independent claims. Such combi-
nations are proposed herein unless it is stated that a specific
combination is not intended.

[0126] Any incorporation by reference of documents
above is limited such that no subject matter is incorporated
that is contrary to the explicit disclosure herein. Any incor-
poration by reference of documents above is further limited
such that no claims included in the documents are incorpo-
rated by reference herein. Any incorporation by reference of
documents above is yet further limited such that any defi-
nitions provided in the documents are not incorporated by
reference herein unless expressly included herein.

[0127] For purposes of interpreting the claims, it is
expressly intended that the provisions of 35 U.S.C. § 112(f)
are not to be invoked unless the specific terms “means for”
or “step for” are recited in a claim.

We claim:

1. A signal control unit for an organic light emitting diode

(OLED) display device comprising:

a substrate structure including a plurality of active ele-
ments each corresponding to a pixel,

a lower metal pattern disposed on the substrate structure,
and electrically connected to a portion of the plurality
of active elements;

an insulating interlayer disposed on the substrate structure
and at least partially covering the lower metal pattern;

a via contact penetrating through the insulating interlayer
and connected to the lower metal pattern;

a metal electrode disposed on the insulating interlayer,
and connected to the via contact; and

an electrode passivation layer pattern substantially cov-
ering the metal electrode to expose a center portion of
an upper surface of the metal electrode while covering
a remainder of the upper surface and a side surface of
the metal electrode.

2. The signal control unit of claim 1, wherein the electrode

passivation layer pattern comprises:

a first passivation film pattern arranged on the remainder
of the upper surface and the side surface of the metal
electrode; and

a second passivation film pattern disposed on the first
passivation film pattern.
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3. The signal control unit of claim 1, wherein the via
contact is connected to a peripheral portion of a lower
surface of the metal electrode such that the metal electrode
includes a step portion at the peripheral portion thereof
corresponding to a dishing phenomena caused by formation
of the via contacts.
4. The signal control unit of claim 3, wherein the electrode
passivation layer pattern covers the step portion to suppress
the peripheral portion of the metal electrodes from being
exposed.
5. A method of manufacturing a signal control unit for an
organic light emitting diode (OLED) display device, the
method comprising:
preparing a substrate structure including a plurality of
active elements each corresponding to a pixel;

forming a lower metal pattern on the substrate structure,
the lower metal pattern being adapted to be electrically
connected to at least one of the plurality of active
elements;

forming an insulating interlayer on the substrate structure

to cover the lower metal pattern;

forming a via contact penetrating through the insulating

interlayer, the via contact being connected to the lower
metal pattern; and

forming a metal electrode on the insulating interlayer and

connected to the via contact;

forming an electrode passivation layer pattern covering a

peripheral portion of an upper surface and a side
surface of the metal electrodes to expose a center
portion of the upper surface of the metal electrode such
that leakage current which flows through the side
surface of the metal electrodes is suppressed.

6. The method of claim 5, wherein the via contact is
connected to a peripheral portion of a lower surface of the
metal electrode such that the metal electrode includes a step
portion at the peripheral portions thereof, which may occur
due to dishing phenomena caused by the via contacts.

7. The method of claim 6, wherein the electrode passi-
vation layer pattern is formed to cover the step portion to
suppress the peripheral portions of the metal electrodes from
being exposed.

8. The method of claim 5, wherein forming the electrode
passivation layer pattern comprises:

forming an electrode passivation layer along a profile

defined by the insulating interlayer and the metal
electrode; and

performing a dry etch process against the electrode pas-

sivaiton layer using an etch selectivity between the
electrode passivation layer and the metal electrode to
pattern the electrode passivation layer.

9. The method of claim 8, wherein the electrode passi-
vation layer is formed using a material of one of oxide or
nitride.

10. The method of claim 5, wherein forming the electrode
passivation layer pattern comprises:

forming a first electrode passivation film along a profile

defined by the insulating interlayer and the metal
electrode;

forming a second electrode passivation film along a

profile defined by the first electrode passivation film,

patterning the second electrode passivation film to form a

second electrode passivation film pattern by exposing a
portion of the first electrode passivation film corre-
sponding to the metal electrode; and
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patterning the first electrode passivation film using the
second electrode passivation film pattern as an etch
mask to form a first electrode passivation film pattern
and exposing the upper surface of the metal electrodes.

11. The method of claim 10, wherein the first electrode

passivation film is formed using a material selected from a
group consisting of oxide and nitride, and the second elec-
trode passivation film is formed using the other of the group
consisting of oxide and nitride.

12. An organic light emitting diode (OLED) display

device, comprising:

a signal control unit including a substrate structure includ-
ing a plurality of active elements for pixels, a lower
metal pattern disposed on the substrate structure, and
electrically connected to a portion of at least one of the
plurality of active elements, an insulating interlayer
disposed on the substrate structure to cover the lower
metal pattern, a via contact penetrating through the
insulating interlayer to be connected to the lower metal
pattern, a metal electrode disposed on the insulating
interlayer, and connected to the via contact and an
electrode passivation layer pattern covering a periph-
eral portion of an upper surface and the side surface of
the metal electrode to expose a center portion of the
upper surface of the metal electrode such that leakage
current which flows through the side surface of the
metal electrode is suppressed;
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an organic light emitting unit disposed over the signal
control unit, the organic light emitting unit including a
plurality of light emitting regions for each of pixels;
and

a protection unit entirely covering the organic light emit-
ting unit, the protection unit including a color filter
layer.

13. The OLED display device of claim 12, wherein the
electrode passivation layer pattern comprises:

a first passivation film pattern arranged on the remainder
of the upper surface and the side surface of the metal
electrode; and

a second passivation film pattern disposed on the first
passivation film pattern.

14. The OLED display device of claim 12, wherein the via
contact is connected to a peripheral portion of a lower
surface of the metal electrode such that the metal electrode
includes a step portion at the peripheral portion thereof
corresponding to a dishing phenomena caused by formation
of the via contacts.

15. The OLED display device of claim 14, wherein the
electrode passivation layer pattern covers the step portion to
suppress the peripheral portion of the metal electrodes from
being exposed.
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