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(57) ABSTRACT

A fabricating method of an organic electroluminescent dis-
play unit is provided. A gate and a gate insulating layer
covering the gate are formed on the substrate. A patterned
metal-oxide layer with an etching stop layer thereon is
formed on the gate insulating layer. A surface treatment is
performed on the patterned metal-oxide layer with use of the
etching stop layer as a mask, such that a portion of the pat-
terned metal-oxide layer uncovered by the etching stop layer
has greater conductivity than conductivity of another portion
of'the patterned metal-oxide layer covered by the etching stop
layer. The patterned metal-oxide layer treated by the surface
treatment includes a pixel electrode and an active layer
located above the gate. A source and a drain are then formed.
And then, an organic electro-luminescence layer and a top
electrode are sequentially formed on the pixel electrode.
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performing a surface treatment on the patterned metal-
oxide layer with use of the etching stop layer as a mask,
such that conductivity of a portion of the patterned
metal-oxide layer uncovered by the etching stop layer is
greater than conductivity of the a portion of the patterned
metal-oxide layer covered by the etching stop layer,
wherein the patterned metal-oxide layer treated by the
surface treatment comprises a pixel electrode and an
active layer located above the gate;

forming a source and a drain, wherein the source and the
drain are electrically connected to a portion of the active
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layer uncovered by the etching stop layer, and the drain
is electrically connected to the pixel electrode;

forming an organic electro-luminescence layer on the pixel
electrode; and

forming a top electrode on the organic electro-lumines-
cence layer.

2. The fabricating method as claimed in claim 1, wherein

the surface treatment comprises a plasma surface treatment.
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FABRICATING METHOD OF ORGANIC
ELECTRO-LUMINESCENCE DISPLAY UNIT

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional of and claims the
priority benefit of U.S. application Ser. No. 12/582,711 filed
on Oct. 21, 2009, now pending, which claims the priority
benefit of Taiwan application serial no. 98125240, filed on
Jul. 27, 2009. The entirety of each of the above-mentioned
patent applications is hereby incorporated by reference herein
and made a part of specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The application relates to a pixel structure and a
fabricating method thereof. More particularly, the application
relates to an organic electro-luminescence display unit and a
fabricating method thereof.

[0004] 2. Description of Related Art

[0005] An organic electro-luminescence device is charac-
terized by self-luminance, high brightness, high contrast,
wide view angle, fast response speed, and so on. Therefore,
among various displays, an organic electro-luminescence dis-
play panel frequently draws attention. In general, the organic
electro-luminescence display panel can be classified into a
top emission organic electro-luminescence display panel and
a bottom emission organic electro-luminescence display
panel, wherein the latter is more common.

[0006] FIGS.1A to 1G are schematic cross-sectional views
illustrating a fabricating process of a conventional organic
electro-luminescence display unit. As indicated in FIG. 1A, a
substrate 100 is provided, and a first photolithography and
etching process (PEP) is performed to form a gate 110 on the
substrate 100. Next, a gate insulating layer 120 is formed on
the entire substrate 100 to cover the gate 110.

[0007] After that, as shown in FIG. 1B, a second PEP is
performed to form a patterned semiconductor layer 130 on
the gate insulating layer 120. Here, the patterned semicon-
ductor layer 130 is located above the gate 110.

[0008] Thereafter, as indicated in FIG. 1C, a third PEP is
performed to form a source 140S and a drain 140D on a
portion of the patterned semiconductor layer 130 and a por-
tion of the gate insulating layer 120. The source 140S and the
drain 140D are electrically insulated from each other and
located at respective sides of the patterned semiconductor
layer 130.

[0009] InFIG.1D,a passivation layer 150 is then formed to
cover the source 1408, the drain 140D, the portion of the
patterned semiconductor layer 130 uncovered by the source
1408 and the drain 140D, and the portion of the gate insulat-
ing layer 120 uncovered by the source 140S and the drain
140D. It can be observed from FIG. 1D that the passivation
layer 150 has a contact 150a exposing a portion of the drain
140D.

[0010] Afterwards, as indicated in FIG. 1E, a pixel elec-
trode 160 is formed on the passivation layer 150. Here, the
pixel electrode 160 is electrically connected to the drain 140D
through the contact 150qa. In the conventional bottom emis-
sion organic electro-luminescence display unit, the pixel
electrode 160 is usually made of transparent conductive oxide
(TCO), e.g., indium-tin oxide (ITO), indium-zinc oxide
(IZ0O), and so forth.
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[0011] Next, with reference to FIGS. 1F and 1G, after the
pixel electrode 160 is formed, an organic electro-lumines-
cence layer 170 and a top electrode 180 are sequentially
formed. The top electrode 180 of the conventional bottom
emission organic electro-luminescence display unit is often
made of metal. When a driving current is applied to the
organic electro-luminescence layer 170 located between the
pixel electrode 160 and the top electrode 180, most light
emitted from the organic electro-luminescence layer 170
passes through the substrate 100.

SUMMARY OF THE INVENTION

[0012] Theapplication is directed to a pixel electrode and a
fabricating method thereof for effectively reducing fabricat-
ing costs.

[0013] The application is also directed to an organic elec-
tro-luminescence display unit and a fabricating method
thereof for effectively reducing fabricating costs.

[0014] In this application, a pixel structure disposed on a
substrate is provided. The pixel structure includes a gate, a
gate insulating layer, a patterned metal-oxide layer, an etch-
ing stop layer, a source, and a drain. The gate is disposed on
the substrate. The gate insulating layer is disposed on the
substrate to cover the gate. The patterned metal-oxide layer is
disposed on the gate insulating layer and includes an active
layer located above the gate and a pixel electrode. The etching
stop layer is disposed on a portion of the active layer, wherein
conductivity of a portion of the patterned metal-oxide layer
uncovered by the etching stop layer is greater than conduc-
tivity of a portion of the patterned metal-oxide layer covered
by the etching stop layer. Besides, the source and the drain are
electrically connected to the portion of the active layer uncov-
ered by the etching stop layer, and the drain is electrically
connected to the pixel electrode.

[0015] According to an exemplary embodiment of the
invention, oxygen vacancy ratio of the portion of the pat-
terned metal-oxide layer uncovered by the etching stop layer
is greater than oxygen vacancy ratio of the portion of the
patterned metal-oxide layer covered by the etching stop layer.
[0016] According to an exemplary embodiment of the
invention, conductivity of the portion of the active layer
uncovered by the etching stop layer is substantially equal to
conductivity of the pixel electrode.

[0017] According to an exemplary embodiment of the
invention, oxygen vacancy ratio of the portion of the active
layer uncovered by the etching stop layer is substantially
equal to oxygen vacancy ratio of the pixel electrode.

[0018] According to an exemplary embodiment of the
invention, the active layer includes a source contact region, a
drain contact region, and a channel region connected between
the source contact region and the drain contact region, and the
etching stop layer is disposed on the channel region.

[0019] According to an exemplary embodiment of the
invention, the etching stop layer is self-aligned to the channel
region.

[0020] According to an exemplary embodiment of the
invention, conductivities or oxygen vacancy ratios of the
source, the drain, and the pixel electrode are substantially the
same.

[0021] According to an exemplary embodiment of the
invention, conductive carrier concentrations ofthe source, the
drai131, and the pixel electrode range from 10*° cm™ to 10*!
cm
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[0022] According to an exemplary embodiment of the
invention, a material of the patterned metal-oxide layer
includes indium-gallium-zinc oxide (IGZO), indium-zinc
oxide (IZO), gallium-zinc oxide (GZO), zinc-tin oxide
(ZTO), or indium-tin oxide (ITO).

[0023] According to an exemplary embodiment of the
invention, the pixel structure further includes a passivation
layer covering the etching stop layer, the source, the drain,
and a portion of the pixel electrode. The passivation layer has
an opening partially exposing a portion of the pixel electrode.
[0024] In this application, a fabricating method of a pixel
structure is also provided. First, a gate is formed on a sub-
strate, and a gate insulating layer is formed on the substrate to
cover the gate. A patterned metal-oxide layer is then formed
on the gate insulating layer, and an etching stop layer is
formed on a portion of the patterned metal-oxide layer. Next,
asurface treatment is performed on the patterned metal-oxide
layer with use of the etching stop layer as a mask, such that
conductivity of a portion of the patterned metal-oxide layer
uncovered by the etching stop layer is greater than conduc-
tivity of a portion of the patterned metal-oxide layer covered
by the etching stop layer. Here, the patterned metal-oxide
layer treated by the surface treatment includes a pixel elec-
trode and an active layer located above the gate. Thereafter, a
source and a drain are formed. Here, the source and the drain
are electrically connected to a portion of the active layer
uncovered by the etching stop layer, and the drain is electri-
cally connected to the pixel electrode.

[0025] According to an exemplary embodiment of the
invention, the surface treatment includes a plasma surface
treatment.

[0026] According to an exemplary embodiment of the
invention, the fabricating method of the pixel structure further
includes forming a passivation layer covering the etching stop
layer, the source, the drain, and a portion of the pixel elec-
trode. The passivation layer has an opening partially exposing
a portion of the pixel electrode.

[0027] Inthis application, an organic electro-luminescence
display unit is also provided. The organic electro-lumines-
cence display unit is disposed on a substrate and includes a
pixel unit, an organic electro-luminescence layer disposed on
a pixel electrode, and a top electrode disposed on the organic
electro-luminescence layer. The pixel unit includes a gate, a
gate insulating layer, a patterned metal-oxide layer, an etch-
ing stop layer, a source, and a drain. The gate is disposed on
the substrate. The gate insulating layer is disposed on the
substrate to cover the gate. The patterned metal-oxide layer is
disposed on the gate insulating layer and includes a pixel
electrode and an active layer located above the gate. The
etching stop layer is disposed on a portion of the active layer,
wherein conductivity of a portion of the patterned metal-
oxide layer uncovered by the etching stop layer is greater than
conductivity of a portion of the patterned metal-oxide layer
covered by the etching stop layer. Besides, the source and the
drain are electrically connected to the portion of the active
layer uncovered by the etching stop layer, and the drain is
electrically connected to the pixel electrode.

[0028] Inthis invention, a fabricating method of an organic
electroluminescent display unit is also provided. First, a gate
is formed on a substrate, and a gate insulating layer is formed
on the substrate to cover the gate. A patterned metal-oxide
layer is then formed on the gate insulating layer, and an
etching stop layer is formed on a portion of the patterned
metal-oxide layer. Next, a surface treatment is performed on
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the patterned metal-oxide layer with use of the etching stop
layer as a mask, such that a portion of the patterned metal-
oxide layer uncovered by the etching stop layer has greater
conductivity than conductivity of the portion of the patterned
metal-oxide layer covered by the etching stop layer. Here, the
patterned metal-oxide layer treated by the surface treatment
includes a pixel electrode and an active layer located above
the gate. Thereafter, a source and a drain are formed. Here, the
source and the drain are electrically connected to a portion of
the active layer uncovered by the etching stop layer, and the
drain is electrically connected to the pixel electrode. After
that, an organic electro-luminescence layer is formed on the
pixel electrode, and a top electrode is formed on the organic
electro-luminescence layer.

[0029] Based on the above, the surface treatment is per-
formed to make different areas of the patterned metal-oxide
layer have different conductive carrier concentrations accord-
ing to the invention, and the active layer and the pixel elec-
trode can be both formed on the gate insulating layer. There-
fore, the invention is conducive to reduction of manufacturing
costs.

[0030] In order to make the aforementioned and other fea-
tures and advantages of the invention more comprehensible,
embodiments accompanying figures are described in detail
below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification. The
drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0032] FIGS.1Ato 1G are schematic cross-sectional views
illustrating a fabricating process of a conventional organic
electro-luminescence display unit.

[0033] FIGS. 2A to 2F are schematic cross-sectional views
illustrating a fabricating process of an organic electro-lumi-
nescence display unit according to an exemplary embodiment
of the invention.

DESCRIPTION OF EMBODIMENTS

[0034] FIGS. 2A to 2F are schematic cross-sectional views
illustrating a fabricating process of an organic electro-lumi-
nescence display unit according to an exemplary embodiment
of the invention. As shown in FIG. 2A, a substrate 200 is
provided, and a first photolithography and etching process
(PEP) is performed to form a gate 210 on the substrate 200.
Next, a gate insulating layer 220 is entirely formed on the
substrate 200 to cover the gate 210. In this embodiment, the
gate insulating layer 220 is made of, for example, silicon
oxide, silicon nitride, and so on.

[0035] In FIG. 2B, a second PEP is then implemented to
form a patterned metal-oxide layer 230 on the gate insulating
layer 210. According to this embodiment, a material of the
patterned metal-oxide layer 230 includes indium-gallium-
zinc oxide (IGZO), indium-zinc oxide (IZO), gallium-zinc
oxide (GZO), zinc-tin oxide (ZTO), or indium-tin oxide
(ITO). It can be observed from FIG. 2B that the patterned
metal-oxide layer 230 includes a first pattern 230a and a
second pattern 2305 located above the gate 210.

[0036] Next,as showninFIG. 2C, an etching stop layer 240
is formed on the first pattern 230a of the patterned metal-
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oxide layer 230. Here, the etching stop layer 240 merely
covers a portion of the first pattern 230q, and the etching stop
layer 240 is located above the gate 210.

[0037] With reference to FIG. 2D, a surface treatment T is
then performed on the patterned metal-oxide layer 230 by
using the etching stop layer 240 as a mask, such that conduc-
tivity of a portion of the patterned metal-oxide layer 230
uncovered by the etching stop layer 240 is greater than that of
a portion of the patterned metal-oxide layer 230 covered by
the etching stop layer 240. In other words, oxygen vacancy
ratio of the portion of the patterned metal-oxide layer 230
uncovered by the etching stop layer 240 is greater than oxy-
gen vacancy ratio of the portion of the patterned metal-oxide
layer 230 covered by the etching stop layer 240 after the
surface treatment T is performed. In this embodiment, the
surface treatment T is, for example, a plasma surface treat-
ment or any other surface treatment which can contribute to
an increase in conductive carrier concentration of the pat-
terned metal-oxide layer 230. Specifically, the portion of the
first pattern 230a covered by the etching stop layer 240 has
conductivity or oxygen vacancy ratio which is not changed by
the surface treatment T, while the second pattern 2305 and the
portion of the first pattern 230a uncovered by the etching stop
layer 240 have conductivity or oxygen vacancy ratio which is
changed by the surface treatment T.

[0038] For instance, when the plasma surface treatment is
conducted, and the second pattern 2305 and the portion of the
first pattern 230a uncovered by the etching stop layer 240
suffer ion bombardment, bonds between metal ions and oxy-
gen ions in the metal-oxide layer are damaged, and thereby
oxygen vacancy ratio of the metal-oxide layer is increased.
Namely, the conductive carrier concentration of the metal-
oxide layer is increased along with an increase in oxygen
vacancy ratio of the metal-oxide layer.

[0039] It can be known from FIG. 2D that the patterned
metal-oxide layer 230 on which the surface treatment T is
already performed includes a pixel electrode 230P and an
active layer 230A that is located above the gate 210. The
active layer 230A includes a source contact region S, a drain
contact region D, and a channel region C connected between
the source contact region S and the drain contact region D.
The etching stop layer 240 is disposed on and self-aligned to
the channel region C. Particularly, oxygen vacancy ratio of
the portion of the active layer 230A uncovered by the etching
stop layer 240 (i.e., the source contact region S and the drain
contact region D) is substantially equal to that of the pixel
electrode 230P. In other words, the portion of the active layer
230A uncovered by the etching stop layer 240 (i.e., the source
contact region S and the drain contact region D) has conduc-
tivity substantially equal to that of the pixel electrode 230P.
For instance, the conductive carrier concentrations of the
source contact region S, the drain contact region D, and the
pixel electrode 230P range from 10?° cm™ to 10*! cm™>, and
the conductive carrier concentration of the channel region C
is 10'* cm™2 approximately.

[0040] Referring to FIG. 2E, a source 250S and a drain
250D are formed. Here, the source 2505 and the drain 250D
are electrically connected to the portion of the active layer
230A uncovered by the etching stop layer 240. In detail, the
source 2508 is disposed on the source contact region S and a
portion of the etching stop layer 240, while the drain 250D is
disposed on the drain contact region D and another portion of
the etching stop layer 240. Besides, the drain 250D is electri-
cally connected between the drain contact region D and the
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pixel electrode 230P. After fabrication of the source 2508 and
the drain 250D, the pixel structure of this embodiment is
completely formed.
[0041] As depicted in FIG. 2E, the pixel structure of this
embodiment includes the gate 210, the gate insulating layer
220, the patterned metal-oxide layer 230, the etching stop
layer 240, the source 2508, and the drain 250D. The gate 210
is disposed on the substrate 200. The gate insulating layer 220
is disposed on the substrate 200 to cover the gate 210. The
patterned metal-oxide layer 230 is disposed on the gate insu-
lating layer 220 and includes the pixel electrode 230P and the
active layer 230A that is located above the gate 210. The
etching stop layer 240 is disposed on a portion of the active
layer 230A. Here, oxygen vacancy ratio of the portion of the
patterned metal-oxide layer 230 uncovered by the etching
stop layer 240 is greater than that of the portion of the pat-
terned metal-oxide layer 230 covered by the etching stop
layer 240. That is to say, conductivity of the portion of the
patterned metal-oxide layer 230 uncovered by the etching
stop layer 240 is greater than that of the portion of the pat-
terned metal-oxide layer 230 covered by the etching stop
layer 240. Additionally, the source 250S and the drain 250D
are electrically connected to the portion of the active layer
230A uncovered by the etching stop layer 240, and the drain
250D is electrically connected to the pixel electrode 230P.
[0042] With reference to FIG. 2F, a passivation layer 260 is
then formed to cover the etching stop layer 240, the source
2508, the drain 250D, and a portion of the pixel electrode 260.
Here, the passivation layer 260 has an opening 260a partially
exposing a portion of the pixel electrode 230P. After forma-
tion of the passivation layer 260, an organic electro-lumines-
cence layer 270 and a top electrode 280 are sequentially
formed. In this embodiment, the top electrode 280 is made of
metal, for example. When a driving current is applied to the
organic electro-luminescence layer 270 located between the
pixel electrode 230P and the top electrode 280, most light
emitted from the organic electro-luminescence layer 270
passes through the substrate 200. After fabrication of the top
electrode 280, the organic electro-luminescence display unit
of this embodiment is completely formed.
[0043] It can be known from FIG. 2F that the organic elec-
tro-luminescence display unit of this embodiment includes
the pixel unit depicted in FIG. 2E, the organic electro-lumi-
nescence layer 270 disposed on the pixel electrode 230P, and
the top electrode 280 disposed on the organic electro-lumi-
nescence layer 270.
[0044] In light of the foregoing, the surface treatment is
performed to make different areas of the patterned metal-
oxide layer have different conductive carrier concentrations
according to the invention, and the active layer and the pixel
electrode can be both formed on the gate insulating layer.
Therefore, the invention is conducive to reduction of manu-
facturing costs.
What is claimed is:
1. A fabricating method of an organic electro-lumines-
cence display unit, comprising:
forming a gate on a substrate;
forming a gate insulating layer on the substrate to cover the
gate;
forming a patterned metal-oxide layer on the gate insulat-
ing layer;
forming an etching stop layer on a portion of the patterned
metal-oxide layer;
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