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(57) ABSTRACT

A semiconductor element includes a substrate, a gate elec-
trode, an active layer, a contact layer, a first electrode, and a
second electrode. The gate electrode is disposed on the sub-
strate. The gate insulation layer is disposed on the gate elec-
trode. The active layer is disposed on the gate insulation layer,
and includes a first end portion and a second end portion that
is opposite the first end portion. The contact layer overlaps the
second end portion of the active layer. The first electrode is in
contact with the first end portion. The second electrode is
spaced apart from the first electrode, and is in contact with the
contact layer.
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SEMICONDUCTOR ELEMENT AND
ORGANIC LIGHT EMITTING DISPLAY
DEVICE HAVING A SEMICONDUCTOR

ELEMENT

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 USC §119
to and the benefit of Korean Patent Applications No. 10-2015-
0017313, filed on Feb. 4, 2015 in the Korean Intellectual
Property Office (KIPO), the contents of which are incorpo-
rated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure is related to semiconductor
elements and an organic light emitting display device having
a semiconductor element.

[0004] 2. Description of the Related Art

[0005] A conventional semiconductor element having a
bottom gate configuration generally includes a gate electrode
disposed on a substrate, a gate insulation layer disposed on
the gate electrode, an active layer disposed on the gate insu-
lation layer, an etching stop layer disposed on the active layer,
and a source electrode and a drain electrode disposed on the
etching stop layer. The source electrode and the drain elec-
trode may contact a source region and a drain region of the
active layer.

[0006] In the conventional semiconductor element of the
bottom gate configuration, the etching stop layer may include
a first opening and a second opening. Each of the source and
drain electrodes may contact the active layer through the first
and second openings. For example, the openings may be
formed in the etching stop layer via the dry or wet etching
processes. In this case, since electrons are trapped in a contact
surface where the source electrode to which a high power
supply voltage is applied contacts the active layer, a threshold
voltage (Vth) of the semiconductor element may be changed.
Accordingly, the semiconductor element may have degraded
electrical characteristics such as the increase of the threshold
voltage distribution, the decrease of the driving current, etc.
Particularly, when the conventional semiconductor element
includes an active layer having an oxide semiconductor, the
conventional semiconductor element may be relatively sen-
sitive to the change of the electrical characteristics, and thus
the conventional semiconductor element may malfunction.
Such a degraded semiconductor element may not be properly
employed in recent display devices such as liquid crystal
display (LCD) devices, organic light emitting display
(OLED) devices, etc.

SUMMARY

[0007] Some example embodiments provide a semicon-
ductor element including a contact layer.

[0008] Some example embodiments provide an organic
light emitting display device having a semiconductor element
including a contact layer.

[0009] Embodiments of the present inventive concept
relate to semiconductor elements including a contact layer
and an organic light emitting display device having a semi-
conductor element including a contact layer.

[0010] According to an aspect, a semiconductor element,
may include: a substrate; a gate electrode on the substrate; a
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gate insulation layer on the gate electrode; an active layer on
the gate insulation layer, the active layer including a first end
portion and a second end portion that is opposite the first end
portion; a contact layer overlapping the second end portion of
the active layer; a first electrode contacting the first end por-
tion; and a second electrode spaced from the first electrode,
the second electrode contacting the contact layer.

[0011] The second electrode may be electrically connected
to the active layer through the contact layer.

[0012] The active layer may include an oxide semiconduc-
tor layer.

[0013] The contact layer may include one or more conduc-
tive materials.

[0014] The semiconductor element may further include an
etching stop layer on the gate insulation layer, wherein the
etching stop layer has: a first opening at the first end portion
of the active layer; and a second opening at the contact layer.
[0015] The first electrode may contact the active layer
through the first opening, and the second electrode may con-
tact the contact layer through the second opening.

[0016] At least a portion of the contact layer may be inter-
posed between the active layer and the etching stop layer, and
the contactlayer may be electrically connected with the active
layer.

[0017] At least a portion of the contact layer may be inter-
posed between the active layer and the gate insulation layer,
and the contact layer may be electrically connected with the
active layer.

[0018] A high power supply voltage may be applied to the
second electrode, and the high power supply voltage applied
to the second electrode may be provided to the first electrode
through the contact layer and the active layer.

[0019] According to another aspect, a semiconductor ele-
ment, may include: a substrate; a gate electrode on the sub-
strate; a gate insulation layer on the gate electrode; an active
layer on the gate insulation layer, the active layer comprising
afirst end portion and a second end portion that is opposite the
first end portion; a first contact layer overlapping the first end
portion of the active layer; a second contact layer overlapping
the second end portion of the active layer; a first electrode
contacting the first contact layer; and a second electrode
spaced from the first electrode, the second electrode contact-
ing the second contact layer.

[0020] The first electrode may be electrically connected to
the active layer through the first contact layer, and the second
electrode may be electrically connected to the active layer
through the second contact layer.

[0021] The active layer may include an oxide semiconduc-
tor, and the first and second contact layers may include one or
more conductive materials.

[0022] The semiconductor element may further include an
etching stop layer on the gate insulation layer, wherein the
etching stop layer has: a first opening at the first end portion
of the active layer; and a second opening at the second end
portion of the active layer, and wherein the first electrode
contacts the first contact layer through the first opening, and
the second electrode contacts the second contact layer
through the second opening.

[0023] Each of at least a portion of the first and second
contact layers may be interposed between the active layer and
the gate insulation layer, and the first and second contact
layers may be electrically connected with the active layer.
[0024] According to another aspect, an organic light emit-
ting display device may include: a semiconductor element
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including: a substrate; a gate electrode on the substrate; a gate
insulation layer on the gate electrode; an active layer on the
gate insulation layer, the active layer comprising a first end
portion and a second end portion that is opposite the first end
portion; a contact layer overlapping the second end portion of
the active layer; a first electrode contacting the first end por-
tion; and a second electrode spaced from the first electrode,
the second electrode contacting the contact layer, a lower
electrode electrically connected to the first electrode; a light
emitting layer on the lower electrode; and an upper electrode
on the light emitting layer.

[0025] The second electrode may be electrically connected
to the active layer through the contact layer, and wherein the
active layer may include an oxide semiconductor, and the
contact layer may include conductive materials.

[0026] The organic light emitting display device may fur-
ther include an etching stop layer on the gate insulation layer,
wherein the etching stop layer has: a first opening at the first
end portion of the active layer; and a second opening at the
contact layer, and wherein the first electrode contacts the
active layer through the first opening, and the second elec-
trode contacts the contacts layer through the second opening.
[0027] The organic light emitting display device may fur-
ther include a planarization layer on the semiconductor ele-
ment, wherein the planarization layer has a third opening that
exposes at least a portion of the first electrode, and the lower
electrode contacts the first electrode through the third open-
ing.

[0028] At least a portion of the contact layer may be inter-
posed between the active layer and the gate insulation layer,
and the contact layer may be electrically connected with the
active layer.

[0029] A high power supply voltage may be applied to the
second electrode, and the high power supply voltage applied
to the second electrode may be provided to the lower elec-
trode through the contact layer, the active layer, and the first
electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Example embodiments can be understood in more
detail from the following description taken in conjunction
with the accompanying drawings, in which:

[0031] FIG.11is a cross-sectional view illustrating a semi-
conductor element in accordance with example embodi-
ments;

[0032] FIGS. 2A through 2E are cross-sectional views
illustrating a method of manufacturing a semiconductor ele-
ment in accordance with example embodiments;

[0033] FIG. 3 is a cross-sectional view illustrating a semi-
conductor element in accordance with some example
embodiments;

[0034] FIG. 4 is a cross-sectional view illustrating a semi-
conductor element in accordance with some example
embodiments;

[0035] FIG. 5 is a cross-sectional view illustrating a semi-
conductor element in accordance with some example
embodiments; and

[0036] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device in accordance with
example embodiments.
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DETAILED DESCRIPTION

[0037] Hereinafter, embodiments of the present inventive
concept will be explained in detail with reference to the
accompanying drawings, in which like reference numbers
refer to like elements throughout. The present invention, how-
ever, may be embodied in various different forms, and should
not be construed as being limited to only the illustrated
embodiments herein. Rather, these embodiments are pro-
vided as examples so that this disclosure will be thorough and
complete, and will fully convey the aspects and features ofthe
present invention to those skilled in the art. Accordingly,
processes, elements, and techniques that are not necessary to
those having ordinary skill in the art for a complete under-
standing of the aspects and features of the present invention
may not be described. Unless otherwise noted, like reference
numerals denote like elements throughout the attached draw-
ings and the written description, and thus, descriptions
thereof will not be repeated. In the drawings, the relative sizes
of elements, layers, and regions may be exaggerated for clar-
ity.

[0038] Itwill beunderstood that, although the terms “first,”
“second,” “third,” etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer or section described
below could be termed a second element, component, region,
layer or section, without departing from the spirit and scope
of the present invention.

[0039] Spatially relative terms, such as “beneath,” “below,”
“lower,” “under,” “above,” “upper,” and the like, may be used
herein for ease of explanation to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or in operation, in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” or “under” other elements or features would then
be oriented “above” the other elements or features. Thus, the
example terms “below” and “under” can encompass both an
orientation of above and below. The device may be otherwise
oriented (e.g., rotated 90 degrees or at other orientations) and
the spatially relative descriptors used herein should be inter-
preted accordingly.

[0040] It will be understood that when an element or layer
is referred to as being “on,” “connected to,” “connected with”
or “coupled to” another element or layer, it can be directly on,
connected to, connected with, or coupled to the other element
or layer, orone or more intervening elements or layers may be
present. In addition, it will also be understood that when an
element or layer is referred to as being “between” two ele-
ments or layers, it can be the only element or layer between
the two elements or layers, or one or more intervening ele-
ments or layers may also be present.

[0041] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the present invention. As used herein, the sin-
gular forms “a” and “an” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises,”
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“comprising,” “includes,” and “including,” when used in this

29 < 9 <¢



US 2016/0225837 Al

specification, specify the presence of the stated features, inte-
gers, steps, operations, elements, and/or components, but do
not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. Expressions such as “at least one of.”
when preceding a list of elements, modify the entire list of
elements and do not modify the individual elements of the list.
[0042] As used herein, the term “substantially,” “about,”
and similar terms are used as terms of approximation and not
as terms of degree, and are intended to account for the inher-
ent deviations in measured or calculated values that would be
recognized by those of ordinary skill in the art. Further, the
use of “may” when describing embodiments of the present
invention refers to “one or more embodiments of the present
invention.” As used herein, the terms “use,” “using,” and
“used” may be considered synonymous with the terms “uti-
lize,” “utilizing,” and “utilized,” respectively. Also, the term
“exemplary” is intended to refer to an example or illustration.
[0043] The electronic or electric devices and components
and/or any other relevant devices or components according to
embodiments of the present invention described herein may
be implemented utilizing any suitable hardware, firmware
(e.g. an application-specific integrated circuit), software, ora
combination of software, firmware, and hardware. For
example, the various components of these devices may be
formed on one integrated circuit (IC) chip or on separate IC
chips. Further, the various components of these devices may
be implemented on a flexible printed circuit film, a tape car-
rier package (TCP), a printed circuit board (PCB), or the like.
Further, the various components of these devices may be a
process or thread, running on one or more processors, in one
or more computing devices, executing computer program
instructions and interacting with other system components
for performing the various functionalities described herein.
The computer program instructions may be stored in a
memory which may be implemented in a computing device
using a standard memory device, such as, for example, a
random access memory (RAM). The computer program
instructions may also be stored in other non-transitory com-
puter readable media such as, for example, a CD-ROM, flash
drive, or the like. Also, a person of ordinary skill in the art
should recognize that the functionality of various computing
devices may be combined or integrated into a single comput-
ing device, or the functionality of a particular computing
device may be distributed across one or more other comput-
ing devices without departing from the spirt and scope of the
present invention.

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

[0045] FIG.1is a cross-sectional view illustrating a semi-
conductor element in accordance with example embodi-
ments.

[0046] Referring to FIG. 1, a semiconductor element 100
may include a substrate 110, a gate electrode 170, a gate

EENTS
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insulation layer 150, a contact layer 250, an active layer 130,
an etching stop layer 190, a first electrode 210, a second
electrode 230, etc. Here, the etching stop layer 190 may
include a first opening 275 and a second opening 285. In
example embodiments, the semiconductor element 100 may
include a first region I and a second region II. The contact
layer 250 may be located in the second region I1. The contact
layer 250 may contact the second electrode 230 through the
second opening 285. The second electrode 230 may be elec-
trically connected to the active layer 130 through the contact
layer 250. That is, the second electrode 230 may not directly
contact the active layer 130, and an opening may not be
located on the active layer 130 in the second region II.

[0047] The substrate 110 may include insulating materials.
For example, the substrate 110 may include a glass substrate,
a transparent plastic substrate, a transparent metal oxide sub-
strate, etc. Although it is not illustrated, at least one buffer
layer may be provided on the substrate 110. For example, the
buffer layer may include silicon oxide (SiOx), silicon nitride
(SiNx), silicon oxynitride (SiOxNy), etc.

[0048] The gate electrode 170 may be arranged on the
substrate 110. The semiconductor element 100 illustrated in
FIG. 1 may have a bottom gate configuration, however, the
semiconductor element may have various configurations, for
example, a top gate configuration, a dual gate configuration,
etc.

[0049] The gate electrode 170 may include metal, alloy,
metal nitride, conductive metal oxide, transparent conductive
material, etc. For example, the gate electrode 170 may include
aluminum (Al), an alloy containing aluminum, aluminum
nitride (AINX), silver (Ag), an alloy containing silver, tung-
sten (W), tungsten nitride (WNx), copper (Cu), an alloy con-
taining copper, nickel (Ni), chrome (Cr), molybdenum (Mo),
an alloy containing molybdenum, titanium (Ti), titanium
nitride (TiNx), platinum (Pt), tantalum (Ta), tantalum nitride
(TaNx), neodymium (Nd), scandium (Sc), strontium ruthe-
nium oxide (SrRuxOy), zinc oxide (ZnOx), indium tin oxide
(ITO), tin oxide (SnOx), gallium oxide (GaOx), indium zinc
Oxide (IZO), etc. These may be used alone or in a suitable
combination thereof.

[0050] The gate insulation layer 150 may be arranged on
the substrate 110 to substantially cover the gate electrode 170.
In example embodiments, the gate insulation layer 150 may
cover the gate electrode 170, and may have a substantially
uniform thickness along a profile of the gate electrode 170. In
some example embodiments, the gate insulation layer 150
may sufficiently cover the gate electrode 170, and have a
substantially level surface without a step around the gate
electrode 170. The gate insulation layer 150 may include
silicon compound, metal oxide, etc. For example, the gate
insulation layer 150 may include silicon oxide, silicon nitride,
silicon oxynitride, aluminum oxide, tantalum oxide, hafnium
oxide, zirconium oxide, titanium oxide, etc.

[0051] The contact layer 250 may be located in the second
region IT on the gate insulation layer 150. In example embodi-
ments, a thickness of the contact layer 250 may be relatively
greater than that of the gate insulation layer 150. Alterna-
tively, a thickness of the contact layer 250 may be less than or
the same or substantially the same as that of the gate insula-
tion layer 150. Because the contact layer 250 is located in the
second region I on the gate insulation layer 150, the second
electrode 230 may not directly contact the active layer 130.
That is, the second electrode 230 may be electrically con-
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nected to the active layer 130 through the contact layer 250,
and an opening may not be located in the second region Il on
the active layer 130.

[0052] For example, when an opening is located in the
second region I1 of an active layer including an oxide semi-
conductor, the second electrode may contact the active layer
through the opening. Here, an etching stop layer may have the
opening, and the opening may be formed in the second region
11 of the etching stop layer via dry or wet etching process. In
this case, since electrons are trapped in a contact surface
where a second electrode to which a high power supply volt-
age is applied contacts the active layer, a threshold voltage of
a semiconductor element may be changed. Accordingly, the
semiconductor element may have degraded electrical charac-
teristics such as the increase of the threshold voltage distri-
bution, the decrease of the driving current, etc. Thus, the
semiconductor element 100 in accordance with example
embodiments may include the contact layer 250 such that the
opening is not located in the second region 1I of the active
layer including the oxide semiconductor.

[0053] Thecontactlayer 250 may include conductive mate-
rials. For example, the contact layer 250 may include Al, an
alloy containing aluminum, AINX, Ag, an alloy containing
silver, W, WNXx, Cu, an alloy containing copper, Ni, Cr, Mo,
an alloy containing molybdenum, Ti, TiNx, Pt, Ta, TaNx, Nd,
Sc, SrRuxOy, Zn0x, ITO, SnOx, GaOx, IZ0, etc. These may
be used alone or in a suitable combination thereof.

[0054] Theactivelayer 130 may be arranged on a portion of
the contact layer 250 and a portion of the gate insulation layer
150 under which the gate electrode 170 is located. In example
embodiments, the active layer 130 may include a first end
portion and a second end portion that is opposite to the first
end portion. The first end portion may be located in the first
region I, and the second end portion may be located in the
second region II. Here, the second end portion may overlap at
least a portion of the contact layer 250. For example, at least
a portion of the contact layer 250 may be interposed between
the active layer 130 and the gate insulation layer 150. That is,
the active layer 130 may directly contact the contact layer
250. The active layer 130 may include a semiconductor oxide
layer such as binary system compound (ABx), ternary system
compound (ABxCy) or quaternary system compound (ABx-
CyDz), which may contain indium, zinc, gallium, tin, tita-
nium, aluminum, hafnium (Hf), zirconium (Zr), magnesium
(Mg), etc. For example, the active layer 130 may include zinc
oxide (ZnOx), gallium oxide (GaOx), titanium oxide (TiOx),
tin oxide (SnOx), indium oxide (InOx), indium-gallium oxide
(IGO), indium-zinc oxide (IZO), indium tin oxide (ITO),
gallium zinc oxide (GZ0), zinc magnesium oxide (ZMO),
zine tin oxide (ZTO), zinc zirconium oxide (ZnZrxOy),
indium-gallium-zinc oxide (IGZQ), indium-zinc-tin oxide
(IZT0O), indium-gallium-hafnium oxide (IGHO), tin-alumi-
num-zinc oxide (TAZQ), indium-gallium-tin oxide (IGSO),
etc.

[0055] The etching stop layer 190 may be arranged on the
gate insulation layer 150 to substantially cover the active
layer 130 and the contact layer 250. In example embodiments,
the etching stop layer 190 may cover the active layer 130 and
the contact layer 250, and may be arranged as a substantially
uniform thickness along a profile of the active layer 130 and
the contact layer 250. Here, the etching stop layer 190 may
have the first opening 275 and the second opening 285. The
first opening 275 may be located on the first end portion of the
active layer 130, and the second opening 285 may be located
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on the contact layer 250. The first opening 275 may expose a
portion of the active layer 130 in the first region 1. The second
opening 285 may expose a portion of the contact layer 250 in
the second region II. In some example embodiments, the
etching stop layer 190 may sufficiently cover the active layer
130 and the contact layer 250, and have a substantially level
surface without a step around the active layer 130 and the
contact layer 250. The etching stop layer 190 may include
silicon compound, metal oxide, etc. For example, the etching
stop layer 190 may include silicon oxide, silicon nitride,
silicon oxynitride, etc.

[0056] The first electrode 210 and the second electrode 230
may be spaced apart from each other, and may be arranged on
the etching stop layer 190. The first electrode 210 may be
located in the first region 1. The first electrode 210 may fill the
first opening 275, such that the first electrode 210 contacts the
first end portion of the active layer 130. In example embodi-
ments, the first electrode 210 may be a drain electrode. The
second electrode 230 may be located in the second region II.
The second electrode 230 may fill second opening 285, such
that the second electrode 230 contacts the contact layer 250.
In example embodiments, the second electrode 230 may be a
source electrode. Each of the first electrode 210 and the
second electrode 230 may include metal, alloy, metal nitride,
conductive metal oxide, transparent conductive materials,
etc. For example, each of the first electrode 210 and second
electrode 230 may include Al, Cu, Mo, Ti, Cr, Ta, W, Nd, Sc,
alloys thereof, SrRuxOy, ITO, GaOx, 1Z0, ZnOx, SnOx,
carbon nanotube, etc. The second electrode 230 may be elec-
trically connected to the active layer 130 through the contact
layer 250. A high power supply voltage is applied to the
second electrode 230, and the high power supply voltage
applied 1o the second electrode 230 may be provided to the
first electrode 210 through the contact layer 250 and the active
layer 130.

[0057] As the semiconductor element 100 in accordance
with example embodiments includes the contact layer 250, at
least a portion of the contact layer 250 may be interposed
between the active layer 130 and the gate insulation layer 150.
The second electrode 230 may not directly contact the active
layer 130. Thus, the dry or wet etching process may not be
performed in the second region I1 on the active layer 130, and
a phenomenon where electrons are trapped may be not gen-
erated because an opening is not located in the second region
11 on the active layer 130. Accordingly, as the semiconductor
element 100 includes the contact layer 250, reliability and
stability of the semiconductor element 100 may be improved.
[0058] FIGS. 2A through 2E are cross-sectional views
illustrating a method of manufacturing a semiconductor ele-
ment in accordance with example embodiments.

[0059] Referring to FIG. 2A, a gate electrode 1270 may be
formed on a substrate 1210 that constitutes transparent mate-
rials such as glass, transparent plastic, transparent ceramic,
etc. The gate electrode 1270 may be formed by a sputtering
process, a spray process, a chemical vapor deposition (CVD)
process, an atomic layer deposition (ALD) process, a vacuum
evaporation process, a printing process, etc. The gate elec-
trode 1270 may be formed by using a metal such as alumi-
num, tungsten, copper, nickel, chrome, molybdenum, tita-
nium, platinum, tantalum or ruthenium, alloy containing
these metals, nitrides of these metals, and/or conductive metal
oxide.

[0060] Referring to FIG. 2B, a gate insulation layer 1250
may be formed on the substrate 110 to cover the gate electrode
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1270. The gate insulation layer 1250 may be formed by a
CVD process, a thermal oxidation process, a plasma
enhanced chemical vapor deposition (PECVD) process, a
high density plasma-chemical vapor deposition (HDP-CVD)
process, etc. The gate insulation layer 1250 may be formed
using silicon compound, metal oxide, etc. In example
embodiments, the gate insulation layer 1250 may cover the
gate electrode 1270, and may be formed along a profile of the
gate electrode 1270 to form a substantially uniform thickness.

[0061] A contact layer 1350 may be formed in the second
region II on the gate insulation layer 1250. The contact layer
1350 may be formed by a sputtering process. In example
embodiments, a thickness of the contact layer 1350 may be
relatively greater than that of the gate insulation layer 1250.
The contact layer 1350 may include conductive materials. For
example, the contact layer 1350 may be formed using Al, an
alloy containing aluminum, AINX, Ag, an alloy containing
silver, W, WNx, Cu, an alloy containing copper, Ni, Cr, Mo,
an alloy containing molybdenum, Ti, TiNx, Pt, Ta, TaNx, Nd,
Sc, SrRuxOy, ZnOx, ITO, SnOx, GaOx, [Z0, etc.

[0062] Referring to FIG. 2C, an active layer 1230 may be
formed on the gate insulation layer 1250 and a portion of the
contact layer 1350. The active layer 1230 may be formed by
a sputtering process, a CVD process, a printing process, a
spray process, a vacuum evaporation process, an ALD pro-
cess, a sol-gel process, a PECVD process, etc. The active
layer 1230 may be formed on a portion of the contact layer
1350 and a portion of the gate insulation layer 1250 under
which the gate electrode 1270 1s formed. In example embodi-
ments, the active layer 1230 may include a first end portion
and a second end portion that is opposite to the first end
portion. The first end portion may be located in the first region
1, and the second end portion may be located in the second
region I1. Here, the second end portion may overlap at least a
portion of the contact layer 1350. For example, the contact
layer 1350 may be formed such that at least a portion of the
contact layer 1350 is interposed between the active layer 1230
and the gate insulation layer 1250. That is, the active layer
1230 may directly contact the contact layer 1350. The active
layer 1230 may include a semiconductor oxide layer. For
example, the active layer 1230 may be formed using ZnOx,
GaOx, TiOx, SnOx, InOx, IGO, 120, 1TO, GZO, ZMO, ZTO,
7Zn7rx0y, IGZ0, IZTO, IGHO, TAZO, IGSO, etc.

[0063] Referring to FIG. 2D, an etching stop layer 1290
may be formed on the gate insulation layer 1250, the active
layer 1230, and the contact layer 1350. The etching stop layer
1290 may be formed on the gate insulation layer 1250 to
substantially cover the active layer 1230 and the contact layer
1350. In example embodiments, the etching stop layer 1290
may cover the active layer 1230 and the contact layer 1350,
and may be formed such that it has a substantially uniform
thickness along a profile of the active layer 1230 and the
contact layer 1350. Here, first and second openings 1375 and
1385 of the etching stop layer 1290 may be formed by par-
tially removing the etching stop layer 1290. The first opening
1375 may be formed onthe first end portion of the active layer
1230, and the second opening 1385 may be formed on the
contact layer 1350. The first opening 1375 may expose a
portion of the active layer 1230 in the first region I. The
second opening 1385 may expose a portion of the contact
layer 1350 in the second region II. The etching stop layer
1290 may include silicon compound. For example, the etch-
ing stop layer 1290 may be formed using silicon oxide, silicon
nitride, silicon oxynitride, etc.
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[0064] Referring to FIG. 2E, a first electrode 1310 and a
second electrode 1330 may be spaced apart from each other,
and may be formed on the etching stop layer 1290. Eachofthe
first electrode 1310 and the second electrode 1330 may be
formed by a CVD process, a vacuum evaporation process, a
sputtering process, a PECVD process, an ALD process, etc.
The first electrode 1310 may be formed in the first region 1.
The first electrode 1310 may fill the first opening 1375, such
that the first electrode 1310 contacts the first end portion of
the active layer 1230. In example embodiments, the first
electrode 1310 may be a drain electrode. The second elec-
trode 1330 may be formed in the second region II. The second
electrode 1330 may fill the second opening 1385, such that
the second electrode 1330 contacts the contact layer 1350. In
example embodiments, the second electrode 1330 may be a
source electrode. Each of the first electrode 1310 and the
second electrode 1330 may be formed using metal, alloy,
metal nitride, conductive metal oxide, transparent conductive
materials, etc. The second electrode 1330 may be electrically
connected to the active layer 1230 through the contact layer
1350. A high power supply voltage is applied to the second
electrode 1330, and the high power supply voltage applied to
the second electrode 1330 may be provided to the first elec-
trode 1310 through the contact layer 1350 and the active layer
1230. In example embodiments, at least a portion of the
contact layer 1350 may be interposed between the active layer
1230 and the gate insulation layer 1250. The second electrode
1330 may not directly contact the active layer 1230. Thus, the
dry or wet etching process may not be performed in the
second region II on the active layer 1230, and a phenomenon
where electrons are trapped may be not generated because an
opening is not located in the second region II on the active
layer 1230. Accordingly, there is provided a semiconductor
element having a configuration substantially the same as that
of a semiconductor element 100 described with reference to
FIG. 1. Additionally, to improve reliability and stability ofthe
semiconductor element, an annealing process is performed.

[0065] FIG. 3 is a cross-sectional view illustrating a semi-
conductor element in accordance with some example
embodiments. A semiconductor element 300 illustrated in
FIG. 3 may have a configuration that is substantially the same
as or similar to that of the semiconductor element 100
described with reference to FIG. 1 except for a position of
contact layer 450. Detailed descriptions of elements which
are substantially the same as or similar to the elements
described with reference to FIG. 1 may be omitted.

[0066] Referring to FIG. 3, a semiconductor element 300
may include a substrate 310, a gate electrode 370, a gate
insulation layer 350, a contact layer 350, an active layer 330,
an etching stop layer 390, a first electrode 410, a second
electrode 430, etc. Here, the etching stop layer 390 may
include a first opening 475 and a second opening 485. In
example embodiments, the semiconductor element 300 may
include a first region I and a second region II. The contact
layer 450 may be arranged in the first region I. The contact
layer 450 may contact the first electrode 410 through the first
opening 475. The first electrode 410 may be electrically con-
nected to the active layer 330 through the contact layer 450.
That is, the first electrode 410 may not directly contact the
active layer 330, and an opening may not be located on the
active layer 330 in the first region 1.

[0067] The contact layer 450 may be located in the first
region I on the gate insulation layer 350. In example embodi-
ments, a thickness of the contact layer 450 may be relatively
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greater than that of the gate insulation layer 350. As the
contact layer 450 is located in the first region I on the gate
insulation layer 350, the first electrode 410 may not directly
contact the active layer 330. That is, the first electrode 410
may be electrically connected to the active layer 330 through
the contact layer 450, and an opening may not be located in
the first region T on the active layer 330. The contact layer 450
may include conductive materials.

[0068] Theactivelayer330 may be arranged on a portion of
the contact layer 450 and a portion of the gate insulation layer
350 under which the gate electrode 370 is located. In example
embodiments, the active layer 330 may include a first end
portion and a second end portion that is opposite to the first
end portion. The first end portion may be located in the first
region I, and the second end portion may be located in the
second region II. Here, the first end portion may overlap at
least a portion of the contact layer 450. For example, at least
a portion of the contact layer 450 may be interposed between
the active layer 330 and the gate insulation layer 350. That is,
the active layer 330 may directly contact the contact layer
450. The active layer 330 may include a semiconductor oxide
layer.

[0069] The etching stop layer 390 may be arranged on the
gate insulation layer 350 to substantially cover the active
layer 330 and the contact layer 450. In example embodiments,
the etching stop layer 390 may cover the active layer 330 and
the contact layer 450, and may have a substantially uniform
thickness along a profile of the active layer 330 and the
contact layer 450. Here, the etching stop layer 390 may have
the first opening 475 and the second opening 485. The first
opening 475 may be located on the contact layer 450, and the
second opening 485 may be located on the second end portion
of the active layer 330. The first opening 475 may expose a
portion of the contact layer 450 in the first region I. The
second opening 485 may expose a portion of the active layer
330 in the second region II. The etching stop layer 390 may
include silicon compound, metal oxide, etc.

[0070] The first electrode 410 and the second electrode 430
may be spaced apart from each other, and may be arranged on
the etching stop layer 390. The first electrode 410 may be
arranged in the first region 1. The first electrode 410 may fill
the first opening 475, such that the first electrode 410 contacts
the contact layer 450. In example embodiments, the first
electrode 410 may be a source electrode. The second elec-
trode 430 may be located in the second region II. The second
electrode 430 may fill the second opening 485, such that the
second electrode 430 contacts the second end portion of the
active layer 330. In example embodiments, the second elec-
trode 430 may be a drain electrode. Each of the first electrode
410 and the second electrode 430 may include metal, alloy,
metal nitride, conductive metal oxide, transparent conductive
materials, etc. The first electrode 410 may be electrically
connected to the active layer 330 through the contact layer
450. A high power supply voltage is applied to the first elec-
trode 410, and the high power supply voltage applied to the
first electrode 410 may be provided to the second electrode
430 through the contact layer 450 and the active layer 330. In
example embodiments, at least a portion of the contact layer
450 may be interposed between the active layer 330 and the
gate insulation layer 350. The first electrode 410 may not
directly contact the active layer 330. Thus, the dry or wet
etching process may not be performed in the first region I on
the active layer 330, and a phenomenon where electrons are
trapped may be not generated because an opening is not
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located in the first region I on the active layer 330. Accord-
ingly, as the semiconductor element 300 includes the contact
layer 450, reliability and stability of the semiconductor ele-
ment 100 may be improved.

[0071] FIG. 4 is a cross-sectional view illustrating a semi-
conductor element in accordance with some example
embodiments. A semiconductor element 500 illustrated in
FIG. 4 may have a configuration that is substantially the same
as or similar to that of the semiconductor element 100
described with reference to FIG. 1 except for first and second
contact layers 650 and 660. Detailed descriptions of elements
which are substantially the same as or similar to the elements
described with reference to FIG. 1 may be omitted.

[0072] Referring to FIG. 4, a semiconductor element 500
may include a substrate 510, a gate electrode 570, a gate
insulation layer 550, a first contact layer 650, a second contact
layer 660, an active layer 530, an etching stop layer 590, a first
electrode 610, a second electrode 630, etc. Here, the etching
stop layer 590 may include a first opening 675 and a second
opening 685. In example embodiments, the semiconductor
element 500 may include a first region I and a second region
1I. Each of the firstand second contact layers 650 and 660 may
be arranged in the first region [ and the second region II,
respectively. The first contact layer 650 may contact the first
electrode 610 through the first opening 675. The first elec-
trode 610 may be electrically connected to the active layer
530 through the first contact layer 650. In addition, the second
contact layer 660 may contact the second electrode 630
through the second opening 685. The second electrode 630
may be electrically connected to the active layer 530 through
the second contact layer 660. That is, the first electrode 610
and the second electrode 630 may not directly contact the
active layer 530, and the openings may not be located on the
active layer 530 in the first region I and the second region II.
[0073] The first contact layer 650 may be located in the first
region I on the gate insulation layer 550. In example embodi-
ments, a thickness of the first contact layer 650 may be rela-
tively greater than that of the gate insulation layer 550. As the
first contact layer 650 is located in the first region I on the gate
insulation layer 550, the first electrode 610 may not directly
contact the active layer 530. That is, the first electrode 610
may be electrically connected to the active layer 530 through
the first contact layer 650, and an opening may not be located
in the first region I on the active layer 530. The second contact
layer 660 may be located in the second region II on the gate
insulation layer 550. In example embodiments, a thickness of
the second contact layer 660 may be relatively greater than
that of the gate insulation layer 550. Because the second
contact layer 660 is located in the second region I on the gate
insulation layer 550, the second electrode 630 may not
directly contact the active layer 530. That is, the second
electrode 630 may be electrically connected to the active
layer 530 through the second contact layer 660, and an open-
ing may not be located in the second region II on the active
layer 530. Each of the first contact layer 650 and the second
contact layer 660 may include conductive materials.

[0074] Theactive layer 530 may be arranged on a portion of
the first contact layer 650, a portion of the second contact
layer 660, and a portion of the gate insulation layer 550 under
which the gate electrode 570 is located. In example embodi-
ments, the active layer 530 may include a firstend portion and
a second end portion that is opposite to the first end portion.
The first end portion may be located in the first region I, and
the second end portion may be located in the second region II.
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Here, the firstend portion may overlap at least a portion of the
first contact layer 650. For example, at least a portion of the
first contact layer 650 may be interposed between the active
layer 530 and the gate insulation layer 550. That is, the active
layer 530 may directly contact the first contact layer 650. In
addition, the second end portion may overlap at least a portion
of the second contact layer 660. That is, the active layer 530
may directly contact the second contact layer 660. The active
layer 530 may include a semiconductor oxide layer.

[0075] The etching stop layer 590 may be arranged on the
gate insulation layer 550 to substantially cover the active
layer 530, the first contact layer 650, and the second contact
layer 660. In example embodiments, the etching stop layer
590 may cover the active layer 530, the first contact layer 650,
and the second contact layer 660, and may have a substan-
tially uniform thickness along a profile of the active layer 530,
the first contact layer 650, and the second contact layer 660.
Here, the etching stop layer 590 may have the first opening
675 and the second opening 685. The first opening 675 may
be located on the first contact layer 650, and the second
opening 685 may be located on the second contact layer 660.
The first opening 675 may expose a portion of the first contact
layer 650 in the first region I. The second opening 685 may
expose a portion of the second contact layer 660 in the second
region II. The etching stop layer 590 may include silicon
compound, metal oxide, etc.

[0076] The first electrode 610 and the second electrode 630
may be spaced apart from each other, and may be arranged on
the etching stop layer 590. The first electrode 610 may be
located in the first region 1. The first electrode 610 may fill the
first opening 675, such that the first electrode 610 contacts the
first contact layer 650. The second electrode 630 may be
located in the second region I1. The second electrode 630 may
fill second opening 685, such that the second electrode 630
contacts the second contact layer 660. Fach of the first elec-
trode 610 and the second electrode 630 may include metal,
alloy, metal nitride, conductive metal oxide, transparent con-
ductive materials, etc. The first electrode 610 may be electri-
cally connected to the active layer 530 through the first con-
tact layer 650, and the second electrode 630 may be
electrically connected to the active layer 530 through the
second contact layer 660. In this case, the dry or wet etching
process may not be performed in the first region I and the
second region II on the active layer 530, and a phenomenon
where electrons are trapped may be not generated because the
openings are not located in the first region I and the second
region I1 on the active layer 530. In addition, since the semi-
conductor element 500 includes the first contact layer 650 and
the second contact layer 660, both the first electrode 610 and
the second electrode 630 may serve as a source electrode to
which a high power supply voltage is applied. Accordingly, as
the semiconductor element 500 includes the first contact layer
650 and the second contact layer 660, the semiconductor
element 500 may serve as a semiconductor element where the
position of the source and drain electrodes are not limited.

[0077] FIG. 5 is a cross-sectional view illustrating a semi-
conductor element in accordance with some example
embodiments. A semiconductor element 700 illustrated in
FIG. 5 may have a configuration that is substantially the same
as or similar to that of the semiconductor element 100
described with reference to FIG. 1 except for the position of
contact layer 850. Detailed descriptions of elements which
are substantially the same as or similar to the elements
described with reference to FIG. 1 may be omitted.
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[0078] Referring to FIG. 5, a semiconductor element 700
may include a substrate 710, a gate electrode 770, a gate
insulation layer 750, a contact layer 850, an active layer 730,
an etching stop layer 790, a first electrode 810, a second
electrode 830, etc. Here, the etching stop layer 790 may
include a first opening 875 and a second opening 885. In
example embodiments, the semiconductor element 700 may
include a first region I and a second region II. The contact
layer 850 may be located in the second region I1. The contact
layer 850 may contact the second electrode 830 through the
second opening 885. The second electrode 830 may be elec-
trically connected to the active layer 730 through the contact
layer 850. That is, the second electrode 810 may not directly
contact the active layer 730, and an opening may not be
located on the active layer 730 in the second region II.
[0079] Theactive layer 730 may be arranged on a portion of
the gate insulation layer 750 under which the gate electrode
770 1s located. In example embodiments, the active layer 730
may include a first end portion and a second end portion that
is opposite to the first end portion. The first end portion may
belocated in the first region [, and the second end portion may
be located in the second region II. Here, the second end
portion may overlap at least a portion of the contact layer 850.
For example, at least a portion of the contact layer 850 may be
interposed between the active layer 730 and the etching stop
layer 790. That is, the active layer 730 may directly contact
the contact layer 850. The active layer 730 may include a
semiconductor oxide layer.

[0080] Thecontactlayer 850 may be arranged inthe second
region I1 on the gate insulation layer 750 and the second end
portion. In example embodiments, a thickness of the contact
layer 850 may be relatively greater than that of the gate
insulation layer 750. Because the contact layer 850 is located
in the second region IT on the gate insulation layer 750 and the
second end portion, the second electrode 830 may not directly
contact the active layer 730. That is, the second electrode 830
may be electrically connected to the active layer 730 through
the contact layer 850, and an opening may not be located in
the second region II on the active layer 730. The contact layer
850 may include conductive materials.

[0081] The etching stop layer 790 may be arranged on the
gate insulation layer 750 to substantially cover the active
layer 730 and the contact layer 850. In example embodiments,
the etching stop layer 790 may cover the active layer 730 and
the contact layer 850, and may have a substantially uniform
thickness along a profile of the active layer 730 and the
contact layer 850. Here, the etching stop layer 790 may have
the first opening 875 and the second opening 885. The first
opening 875 may be located on the first end portion of the
active layer 730, and the second opening 885 may be located
on the contact layer 850. The first opening 875 may expose
the first end portion of the active layer 730 in the first region
1. The second opening 885 may expose a portion of the con-
tact layer 850 in the second region I1. The etching stop layer
790 may include silicon compound, metal oxide, etc.

[0082] The first electrode 810 and the second electrode 830
may be spaced apart from each other, and may be arranged on
the etching stop layer 790. The first electrode 810 may be
located in the first region 1. The first electrode 810 may fill the
first opening 875, such that the first electrode 810 contacts the
first end portion of the active layer 730. In example embodi-
ments, the first electrode 810 may be a drain electrode. The
second electrode 830 may be located in the second region 1.
The second electrode 830 may fill the second opening 885,
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such that the second electrode 830 contacts the contact layer
850. In example embodiments, the second electrode 830 may
be a source electrode. Each of the first electrode 810 and the
second electrode 830 may include metal, alloy, metal nitride,
conductive metal oxide, transparent conductive materials,
etc. The second electrode 830 may be electrically connected
to the active layer 730 through the contact layer 850. A high
power supply voltage is applied to the second electrode 830,
and the high power supply voltage applied to the second
electrode 830 may be provided to the first electrode 810
through the contact layer 850 and the active layer 730. In
example embodiments, at least a portion of the contact layer
850 may be interposed between the active layer 730 and the
etching stop layer 790. The second electrode 830 may not
directly contact the active layer 730. Thus, the dry or wet
etching process may not be performed in the second region 11
on the active layer 730, and a phenomenon where electrons
are trapped may be not generated because an opening is not
located in the second region II on the active layer 730.
Accordingly, as the semiconductor element 700 includes the
contact layer 850, reliability and stability of the semiconduc-
tor element 100 may be improved.

[0083] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device in accordance with
example embodiments. A semiconductor element 1000 illus-
trated in FIG. 6 may have a configuration that is substantially
the same as or similar to that of the semiconductor element
100 described with reference to FIG. 1. Detailed descriptions
of elements which are substantially the same as or similar to
the elements described with reference to FIG. 1 may be omit-
ted.

[0084] Referring to FIG. 6, an organic light emitting dis-
play (OLED) device 900 may include a semiconductor ele-
ment 1000, substrate 910, a planarization layer 1090, a lower
electrode 1100, a light emitting layer 1120, an upper elec-
trode 1130, a pixel defining layer 1110, and an encapsulation
substrate 1150. Here, the semiconductor element 1000 may
include a gate electrode 970, a gate insulation layer 950, a
contact layer 1050, an active layer 930, an etching stop layer
990, a first electrode 1010, a second electrode 1030, etc. The
etching stop layer 990 may have a first opening 1075 and a
second opening 1085. The contact layer 1050 may contact the
second electrode 1030 through the second opening 1085, and
the second electrode 1030 may be electrically connected to
the active layer 930 through the contact layer 1050. That is,
the second electrode 1030 may not directly contact the active
layer 930, and an opening is not located on the active layer
930.

[0085] The semiconductor element 1000 may be arranged
on the substrate 910. The substrate 910 may include transpar-
ent materials. For example, the substrate 910 may include
quartz, synthetic quartz, calcium fluoride, fluoride-doping
quartz, a sodalime glass, a non-alkali glass, etc. Alternatively,
the substrate 910 may include a flexible transparent resin
substrate, such as, for example, a polyimide substrate. The
polyimide substrate may include a first polyimide layer, a
barrier film layer, a second polyimide layer, etc. When the
polyimide substrate is thin and flexible, the polyimide sub-
strate may be formed on a rigid glass substrate to help support
the formation of the light emitting structures (e.g., the semi-
conductor element 1000, the planarization layer 1090, the
lower electrode 1100, the light emitting layer 1120, the upper
electrode 1130, the pixel defining layer 1110, and the encap-
sulation substrate 1150). That is, in example embodiments,
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the substrate 910 may have a structure in which the first
polyimide layer, the barrier film layer and the second poly-
imide layer are stacked on a glass substrate. Here, after an
insulation layeris provided on the second polyimide layer, the
light emitting structures may be arranged on the insulation
layer. After the light emitting structures are formed on the
insulation layer, the glass substrate may be removed. It may
be difficult to form the light emitting structures directly on the
polyimide substrate because the polyimide substrate is thin
and flexible. Accordingly, the light emitting structures may be
formed on a rigid glass substrate, and then the polyimide
substrate may serve as the substrate 910 after removal of the
glass substrate.

[0086] A buffer layer may be arranged between the sub-
strate 910 and the semiconductor element 1000. The buffer
layer may cover the substrate 910. The buffer layer may
prevent the diffusion (e.g., an out gassing) of metal atoms
and/or impurities from the substrate 910. In addition, the
buffer layer may improve a surface flatness of the substrate
910 when a surface of the substrate 910 is relatively irregular.
According to a type of the substrate 910, at least two buffer
layers may be provided on the substrate 910, or the buffer
layer may be omitted.

[0087] The planarization layer 1090 may be arranged on
the substrate 910 and the semiconductor element 1000. The
planarization layer 1090 may cover the substrate 910 and the
semiconductor element 1000, and may be arranged on the
entire (or substantially entire) substrate 910. The planariza-
tion layer 1090 may sufficiently cover the semiconductor
element 1000, and have a substantially level surface without
a step around the semiconductor element 1000. The pla-
narization layer 1090 may include silicon compound, metal
oxide, etc. For example, the planarization layer 1090 may
include silicon oxide, silicon nitride, silicon oxynitride, alu-
minum oxide, tantalum oxide, hafnium oxide, zirconium
oxide, titanium oxide, etc.

[0088] The lower electrode 1100 may be arranged on the
planarization layer 1090. The lower electrode 1100 may con-
tact the first electrode 1010 because a corresponding portion
of the planarization layer 1090 has been removed. For
example, an opening is formed in the planarization layer 1090
such that the lower electrode 1100 contacts the first electrode
1010. In example embodiments, a high power supply voltage
is applied to the second electrode 1030, and the high power
supply voltage applied to the second electrode 1030 (which
may be transparent member in some embodiments) may be
provided to the lower electrode 1100 through the contact
layer 1050, the active layer 930, and the first electrode 1010.
The lower electrode 1100 may include metal, alloy, metal
nitride, conductive metal oxide, transparent conductive mate-
rials, etc.

[0089] The pixel defining layer 1110 may be arranged on
the planarization layer 1090, and may expose a portion of the
lower electrode 1100. The pixel defining layer 1110 may
include organic materials and/or inorganic materials. In this
case, the light emitting layer 1120 may be arranged on the
lower electrode 1100 exposed by the pixel defining layer
1110.

[0090] The light emitting layer 1120 may be arranged on
the exposed portion of the lower electrode 1100. The light
emitting layer 1120 may be formed using light emitting mate-
rials capable of generating different colors oflight (e.g., ared
color of light, a blue color of light, and a green color of light).
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[0091] The upper electrode 1130 may be arranged on the
pixel defining layer 1110 and the light emitting layer 1120.
The upper electrode 1130 may cover the pixel defining layer
1110 and the light emitting layer 1120, and may be arranged
on the entire (or substantially entire) substrate 910. The upper
electrode 1130 may include metal, alloy, metal nitride, con-
ductive metal oxide, a transparent conductive material, etc.
These may be used alone or in a suitable combination thereof.
[0092] The encapsulation substrate 1150 may be arranged
on the upper electrode 1130. The encapsulation substrate
1150 and the substrate 910 may include substantially the
same materials. For example, the encapsulation substrate
1150 may include quartz, synthetic quartz, calcium fluoride,
fluoride-doping quartz, sodalime glass, non-alkali glass, etc.
In some example embodiments, the encapsulation substrate
1150 may include a transparent inorganic material and/or a
flexible plastic. For example, the encapsulation substrate
1150 may include a flexible transparent resin substrate. To
increase flexibility of the OLED device 900, the encapsula-
tion substrate 1150 may include a stacked structure where at
least one organic layer and at least one inorganic layer are
alternately (or repeatedly) stacked.

[0093] The embodiments of the present invention may be
applied to various display devices including a semiconductor
element. For example, the embodiments of the present inven-
tion may be applied to a mobile phone, a smart phone, a smart
pad, a laptop computer, a tablet computer, a personal digital
assistant (PDA), a portable multimedia player (PMP), a digi-
tal camera, a music player (e.g., a MP3 player), a portable
game console, a navigation, efc.

[0094] The foregoing is illustrative of example embodi-
ments and is not to be construed as limiting thereof. Although
a few example embodiments have been described, those
skilled in the art will readily appreciate that many modifica-
tions are possible in the example embodiments without mate-
rially departing from the novel teachings and features of the
present inventive concept. Accordingly, all such modifica-
tions are intended to be included within the scope of the
present inventive concept as defined in the claims. Therefore,
it is to be understood that the foregoing is illustrative of
various example embodiments and is not to be construed as
limited to the specific example embodiments disclosed, and
that modifications to the disclosed example embodiments, as
well as other example embodiments, are intended to be
included within the scope of the appended claims and their
equivalents.

What is claimed is:

1. A semiconductor element, comprising:

a substrate;

a gate electrode on the substrate;

a gate insulation layer on the gate electrode;

an active layer on the gate insulation layer, the active layer

comprising a first end portion and a second end portion
that is opposite the first end portion;

a contact layer overlapping the second end portion of the

active layer;

a first electrode contacting the first end portion; and

a second electrode spaced from the first electrode, the

second electrode contacting the contact layer.

2. The semiconductor element of claim 1, wherein the
second electrode is electrically connected to the active layer
through the contact layer.

3. The semiconductor element of claim 1, wherein the
active layer comprises an oxide semiconductor layer.
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4. The semiconductor element of claim 1, wherein the
contact layer comprises one or more conductive materials.

5. The semiconductor element of claim 1, further compris-
ing an etching stop layer on the gate insulation layer,

wherein the etching stop layer has:

a first opening at the first end portion of the active layer;
and
a second opening at the contact layer.

6. The semiconductor element of claim 5, wherein the first
electrode contacts the active layer through the first opening,
and the second electrode contacts the contact layer through
the second opening.

7. The semiconductor element of claim 5, wherein at least
aportion of the contact layer is interposed between the active
layer and the etching stop layer, and the contact layer is
electrically connected with the active layer.

8. The semiconductor element of claim 1, wherein at least
aportion of the contact layer is interposed between the active
layer and the gate insulation layer, and the contact layer is
electrically connected with the active layer.

9. The semiconductor element of claim 1, wherein a high
power supply voltage is applied to the second electrode, and
the high power supply voltage applied to the second electrode
is provided to the first electrode through the contact layer and
the active layer.

10. A semiconductor element, comprising:

a substrate;

a gate electrode on the substrate;

a gate insulation layer on the gate electrode;

an active layer on the gate insulation layer, the active layer

comprising a first end portion and a second end portion
that is opposite the first end portion;

a first contact layer overlapping the first end portion of the

active layer;

a second contact layer overlapping the second end portion

of the active layer;

a first electrode contacting the first contact layer; and

a second electrode spaced from the first electrode, the

second electrode contacting the second contact layer.

11. The semiconductor element of claim 10, wherein the
first electrode is electrically connected to the active layer
through the first contact layer, and the second electrode is
electrically connected to the active layer through the second
contact layer.

12. The semiconductor element of claim 10, wherein the
active layer comprises an oxide semiconductor, and the first
and second contact layers comprise one or more conductive
materials.

13. The semiconductor element of claim 10, further com-
prising an etching stop layer on the gate insulation layer,

wherein the etching stop layer has:

a first opening at the first end portion of the active layer;
and

a second opening at the second end portion of the active
layer, and

wherein the first electrode contacts the first contact layer

through the first opening, and the second electrode con-
tacts the second contact layer through the second open-
ing.

14. The semiconductor element of claim 10, wherein each
of at least a portion of the first and second contact layers is
interposed between the active layer and the gate insulation
layer, and the first and second contact layers are electrically
connected with the active layer.
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15. An organic light emitting display device, comprising:
a semiconductor element comprising;
a substrate;
a gate electrode on the substrate;
a gate insulation layer on the gate electrode;
an active layer on the gate insulation layer, the active
layer comprising a first end portion and a second end
portion that is opposite the first end portion;
acontact layer overlapping the second end portion of the
active layer;
a first electrode contacting the first end portion; and
a second electrode spaced from the first electrode, the
second electrode contacting the contact layer,
alower electrode electrically connected to the first elec-
trode;
a light emitting layer on the lower electrode; and
an upper electrode on the light emitting layer.

16. The organic light emitting display device of claim 15,
wherein the second electrode is electrically connected to the
active layer through the contact layer, and

wherein the active layer comprises an oxide semiconduc-

tor, and the contact layer comprises conductive materi-
als.

17. The organic light emitting display device of claim 15,
further comprising an etching stop layer on the gate insulation
layer,
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wherein the etching stop layer has:

a first opening at the first end portion of the active layer;
and

a second opening at the contact layer, and

wherein the first electrode contacts the active layer through
the first opening, and the second electrode contacts the
contacts layer through the second opening.

18. The organic light emitting display device of claim 15,
further comprising a planarization layer on the semiconduc-
tor element,

wherein the planarization layer has a third opening that
exposes at least a portion of the first electrode, and the
lower electrode contacts the first electrode through the
third opening.

19. The organic light emitting display device of claim 15,
wherein at least a portion of the contact layer is interposed
between the active layer and the gate insulation layer, and the
contact layer is electrically connected with the active layer.

20. The organic light emitting display device of claim 15,
wherein a high power supply voltage is applied to the second
electrode, and the high power supply voltage applied to the
second electrode is provided to the lower electrode through
the contact layer, the active layer, and the first electrode.
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