EP 3 220 436 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 220 436 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
20.09.2017 Bulletin 2017/38

(21) Application number: 15856177.9

(22) Date of filing: 20.10.2015

(51) IntCL:

HO1L 51/50 (2006.01)
HO1L 51/56 (2006.01)

HO1L 51/52 (2006.01)
HO1L 27/32 (2006.01)

(86) International application number:

PCT/CN2015/092259

(87) International publication number:

WO 2016/074554 (19.05.2016 Gazette 2016/20)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILT LULV MC MK MT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
MA

(30) Priority: 14.11.2014 CN 201410646200

(71) Applicant: BOE Technology Group Co., Ltd.
Beijing 100015 (CN)

(72) Inventors:

 HOU, Wenjun
Beijing 100176 (CN)
* LIU, Ze
Beijing 100176 (CN)

(74) Representative: Cohausz & Florack

Patent- & Rechtsanwilte
Partnerschaftsgesellschaft mbB
BleichstraBe 14

40211 Diisseldorf (DE)

(54) PIXEL UNIT AND MANUFACTURING METHOD THEREOF, LIGHT-EMITTING DEVICE AND

DISPLAY DEVICE

(67)  The present invention discloses a pixel unit,
which comprises a pixel defining layer defining a pixel
region, a first electrode within a central area of the pixel
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al layer formed within the pixel region and on the first
electrode, and a second electrode formed on the organ-
ic-light-emitting-display-device functional layer, an area
of a bottom plane of the organic-light-emitting-dis-
play-device functional layer being larger than that of an

upper surface of the first electrode. The pixel defining
layer comprises first and second pixel defining portions
having ring-shaped structures, the first pixel defining por-
tion has an inner side surface defining the pixel region,
and the second pixel defining portion has an outer side
surface in contact with the inner side surface of the first
pixel defining portion, and is disposed around the first
electrode. The first pixel defining portion has a thickness
greater than the second pixel defining portion.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to the field of dis-
play technology, and specifically relates to a pixel unit
and a method of manufacturing the same, a light emitting
device and a display device.

BACKGROUND OF THE INVENTION

[0002] For an organic light-emitting device, light is
emitted by an organic thin film formed of an organic light-
emitting material. In conventional structures of a pixel
unit, the luminance of the organic light-emitting device
depends on the thickness of the organic thin film, and
the entire organic light-emitting device has a uniform lu-
minance when the organic thin film has a uniform thick-
ness. In practice, however, the thickness of the organic
thin film of the organic light-emitting device is not uniform
due to the imperfection of the manufacture process.
[0003] For example, a solution process may be em-
ployed to form the organic thin film in the procedure of
manufacturing the organic light-emitting device, which is
applicable for a polymeric organic light-emitting material
and a soluble-micromolecule organic light-emitting ma-
terial and is characterized by the low costfor manufacture
apparatus, thereby having a distinct advantage in mas-
sive production for large sizes. In the case of manufac-
turing a full-color organic light-emitting device, an inkjet
printing technology, among the technologies of solution
process, is generally used. In the inkjet printing technol-
ogy, the solution is jetted into a pixel region accurately
by a piezoelectric nozzle and then the solvent of the so-
lution is removed by evaporation, such that the organic
thin film is formed within the pixel region. However, due
to the difference of the evaporation rate of the solvent at
an edge area and at a central area of the pixel region, it
is difficult to form an organic thin film having a uniform
thickness within the pixel region.

[0004] Fig. 1 shows a structure of a pixel unit in the
prior art, the pixel unit including a substrate 100, a pixel
defining layer 101, a pair of pixel electrodes 102 and 104,
and an organic-light-emitting-display-device functional
layer (i.e., an organic thin film) 103. A pixel region is de-
fined by the pixel defining layer 101, the pixel electrode
102 is positioned within the pixel region, and the organic-
light-emitting-display-device functional layer 103 is posi-
tioned on the pixel electrode 102. After preparing the or-
ganic-light-emitting-display-device functional layer 103
by the inkjet printing technology and the like, since the
solvent at the edge area of the organic-light-emitting-dis-
play-device functional layer 103 has a higher vapor pres-
sure than that of the solvent at the central area of the
organic-light-emitting-display-device functional layer
103, the evaporation rate of the solvent at the edge area
is faster than that of the solvent at the central area, such
that the concentration of the solution at the edge area of
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the organic-light-emitting-display-device functional layer
103 is higher than that of the solution at the central area
thereof, and the solution at the central area may flow
towards the edge area, which causes the thickness of
the edge area of the organic-light-emitting-display-de-
vice functional layer 103 to be always greater than that
of the central area. When a voltage is applied to the or-
ganic-light-emitting-display-device functional layer 103
by the pixel electrodes 102 and 104, both the edge area
and the central area of the functional layer 103 may emit
light, and the luminance of the central area of the pixel
region is higher than that of the edge area of the pixel
region due to the nonuniformity of the thickness of the
functional layer 103, which causes the nonuniformity of
the luminance of the organic light-emitting device.

[0005] In the prior art, the nonuniformity of the thick-
ness of the organic thin film is decreased by using inkjet
printing solutions which have different boiling points, ad-
justing the structure of the pixel defining layer, or per-
forming surface treatment on the pixel defining layer. For
example, in the European patent document
EP1729358A1, the nonuniformity of the thickness of the
organic thin film is decreased by the structure design of
the pixel defining layer; and in the US patent publication
document US 2011/0008590 A1, the shape and thick-
ness of the organic thin film formed by the inkjet printing
technology are controlled by using different high-boiling-
point solutions. However, the nonuniformity of thickness
of the organic thin film cannot be eliminated completely
by the above technical solutions, and when using con-
ventional structures of a pixel unit, the luminance of the
central area of the pixel region in the light emitting device
is higher than that of the edge area thereof due to the
nonuniformity of thickness of the organic thin film.

SUMMARY OF THE INVENTION

[0006] In order to solve the above problems existing in
the prior art, the present invention provides a pixel unit
and a method of manufacturing the same, a light emitting
device, and a display device.

[0007] According to a first aspect of the present inven-
tion, there is provided a pixel unit, which comprises a
pixel defining layer defining a pixel region, afirst electrode
positioned within a central area of the pixel region, an
organic-light-emitting-display-device functional layer
formed within the pixel region and positioned on the first
electrode, and a second electrode formed on the organic-
light-emitting-display-device functional layer, wherein an
area of a bottom plane of the organic-light-emitting-dis-
play-device functional layer is larger than that of an upper
surface of the first electrode.

[0008] In the pixel unit according to the first aspect of
the present invention, the pixel defining layer comprises
first and second pixel defining portions having ring-
shaped structures, respectively, the first pixel defining
portion has an inner side surface defining the pixel region,
and the second pixel defining portion has an outer side
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surface in contact with the inner side surface of the first
pixel defining portion, and is disposed around the first
electrode, wherein the organic-light-emitting-display-de-
vice functional layer is positioned on the first electrode
and the second pixel defining portion.

[0009] In the pixel unit according to the first aspect of
the present invention, the first pixel defining portion has
a thickness greater than that of the second pixel defining
portion.

[0010] In the pixel unit according to the first aspect of
the present invention, the second pixel defining portion
is in contact with the first electrode.

[0011] In the pixel unit according to the first aspect of
the present invention, the first pixel defining portion has
an inclined inner side surface.

[0012] In the pixel unit according to the first aspect of
the present invention, the second pixel defining portion
has a thickness equal to or greater than that of the first
electrode.

[0013] In the pixel unit according to the first aspect of
the present invention, the first pixel defining portion and
the second pixel defining portion are formed integrally.
[0014] In the pixel unit according to the first aspect of
the present invention, the thickness of the first electrode
ranges from 10nm to 400nm.

[0015] In the pixel unit according to the first aspect of
the present invention, the organic-light-emitting-display-
device functional layer fits and is in contact with the inner
side surface of the pixel defining layer.

[0016] According to a second aspect of the present
invention, there is provided a light emitting device includ-
ing the pixel unit according to the first aspect of the
present invention.

[0017] Accordingto a third aspect of the presentinven-
tion, there is provided a display device including the light
emitting device according to the second aspect of the
present invention.

[0018] According to a fourth aspect of the present in-
vention, there is provided a method of manufacturing a
pixel unit, the method including steps of: forming a first
electrode; forming a pixel defining layer and patterning
the pixel defining layer, so as to define a pixel region and
make the first electrode positioned within a central area
of the pixel region; forming an organic-light-emitting-dis-
play-device functional layer on the first electrode, where-
in a bottom plane of the organic-light-emitting-display-
device functional layer has an area larger than that of an
upper surface of the first electrode; and forming a second
electrode on the organic-light-emitting-display-device
functional layer.

[0019] In the method according to the fourth aspect of
the present invention, the pixel defining layer includes
first and second pixel defining portions having ring-
shaped structures, respectively, the first pixel defining
portion has aninner side surface defining the pixel region,
the second pixel defining portion has an outer side sur-
face in contact with the inner side surface of the first pixel
defining portion and is disposed around the first elec-
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trode.

[0020] In the method according to the fourth aspect of
the present invention, the first pixel defining portion has
a thickness lager than that of the second pixel defining
portion.

[0021] In the method according to the fourth aspect of
the presentinvention, the step of forming the pixel defin-
ing layer specifically comprises: forming the pixel defining
layer on the first electrode; performing, on the pixel de-
fining layer on the first electrode, a photolithography proc-
ess, such that an area of an exposure region is larger
than that of the upper surface of the first electrode; and
removing the material of the pixel defining layer posi-
tioned on the upper surface of the first electrode and thin-
ning a side portion of the pixel defining layer, which is
close to an edge of the first electrode, so as to form the
first pixel defining portion and the second pixel defining
portion.

[0022] In the method according to the fourth aspect of
the present invention, the pixel defining layer is formed
of an inorganic material, and the step of forming the pixel
defining layer specifically comprises steps of:

forming, on the first electrode, a layer of inorganic
material; exposing, by using a photoresist, and de-
veloping the inorganic material positioned on the first
electrode, such that an area of an exposure region
is larger than that of the upper surface of the first
electrode; and removing the inorganic material po-
sitioned on the upper surface of the first electrode
by dry etching, and thinning the side portion of the
pixel defining layer, which is close to an edge of the
first electrode, so as to form the first pixel defining
portion and the second pixel defining portion.

[0023] In the method according to the fourth aspect of
the present invention, the pixel defining layer is formed
of photoresist, and the step of forming the pixel defining
layer specifically comprises:

forming, on the first electrode, a layer of photoresist;
and exposing and developing the photoresist posi-
tioned on the first electrode, such that an area of an
exposure region is larger than that of the upper sur-
face of the first electrode, wherein the photoresiston
the upper surface of the first electrode is over ex-
posed, and an exposure amount is controlled when
exposing the photoresist close to the edge of the first
electrode, such that the developed photoresist has
a thickness equal to or greater than that of the first
electrode, so as to form the first pixel defining portion
and the second pixel defining portion.

[0024] In the method according to the fourth aspect of
the present invention, the organic-light-emitting-display-
device functional layer is formed by a solution process
or an evaporation process.

[0025] In the present invention, by the means of im-
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proving the structure of the pixel defining layer, the area
of the upper surface of the first electrode is smaller than
that of the bottom plane of the organic-light-emitting-dis-
play-device functional layer, thereby causing the first
electrode not to be positioned under the edge area of the
organic-light-emitting-display-device functional layer.
Compared with the conventional technologies, even in
the case that the thickness of the edge area of the or-
ganic-light-emitting-display-device functional layer is
greater than that of the central area thereof, since the
first electrode is not provided under the edge area of the
organic-light-emitting-display-device functional layer,
light is not emitted from the edge area of the organic-
light-emitting-display-device functional layer when a volt-
age is applied to the thin film of the organic-light-emitting-
display-device functional layer by the electrodes, thereby
avoiding the nonuniformity of luminance of an organic
light-emitting display device.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

Fig. 1 is a structural schematic diagram of a pixel
unit in the prior art;

Fig. 2 is cross-sectional view illustrating a structure
of a pixel unit according to an embodiment of the
present invention;

Fig. 3 is plan schematic diagram of a pixel define
layer and a first electrode in a pixel unit according to
an embodiment of the present invention;

Fig. 4 is a flowchart of a method of manufacturing a
pixel unit, according to an embodiment of the present
invention; and

Figs. 5(A) to 5(E) are cross-sectional views illustrat-
ing the method of manufacturing a pixel unit, accord-
ing to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0027] In order to make an object, a technical solution
as well as advantages of the present invention more ap-
parent, the present invention will be further described in
detail below in conjunction with the specific embodiments
and referring to the drawings.

[0028] Fig. 2 illustrates a cross-sectional structure of
a pixel unit according to an embodiment of the present
invention, and Fig. 3 illustrates a plan structure of a pixel
defining layer and a first electrode in the pixel unit ac-
cording to an embodiment of the present invention. As
illustrated in Figs. 2 and 3, the pixel unit includes a pixel
defining layer 201, a first electrode 202, an organic-light-
emitting-display-device functional layer 203 and a sec-
ond electrode 204. The pixel defining layer 201 may in-
clude first and second pixel defining portions 2011 and
2012 having ring-shaped structures, respectively, where-
in a region defined by an inner side surface of the first
pixel defining portion 2011 is a pixel region 2013 (shown
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in Fig. 3), an outer side surface of the second pixel de-
fining portion 2012 is in contact with the inner side surface
of the first pixel defining portion 2011, and the first pixel
defining portion 2011 has a thickness greater than that
of the second pixel defining portion 2012. The first elec-
trode 202 is positioned within a central area of the pixel
region 2013, such that the second pixel defining portion
2012 is disposed around the first electrode 202. The or-
ganic-light-emitting-display-device functional layer 203
is positioned on the first electrode 202 and the second
pixel defining portion 2012. The second electrode 204 is
positioned on the organic-light-emitting-display-device
functional layer 203.

[0029] It can be seen from Fig. 2 that, in the pixel unit
according to an embodiment of the present invention, an
areaofan upper surface of the first electrode 202 is small-
er than that of a bottom plane of the organic-light-emit-
ting-display-device functional layer 203, in other words,
the first electrode 202 is only positioned under a central
area of the organic-light-emitting-display-device func-
tional layer 203. In this case, even if the thickness of the
edge area of the organic-light-emitting-display-device
functional layer 203 is greater than that of the central
area thereof, since the first electrode is not provided un-
der the edge area, light is not emitted from the thick edge
area of the organic-light-emitting-display-device func-
tional layer 203 when a voltage is applied to the organic-
light-emitting-display-device functional layer 203 by the
electrodes 202 and 204, thereby avoiding the nonuni-
formity of luminance of an organic light-emitting display
device.

[0030] Optionally, the pixel defining layer 201 may be
made of an inorganic material such as SiO,, SiN, or the
like, and may also be made of an organic material such
as a photoresist. The first pixel defining portion 2011 and
the second pixel defining portion 2012 may be formed
integrally.

[0031] Optionally, the pixel defining layer 201 may be
formed on a substrate 200. The substrate may be a glass
substrate or an array substrate provided with an array
circuit. The pixel defining layer 201 may include the first
pixel defining portion 2011 and the second pixel defining
portion 2012, the first and second pixel defining portions
have ring-shaped structures, respectively, the inner side
surface of the first pixel defining portion 2011 is in contact
with the outer side surface of the second pixel defining
portion 2012, and the thickness of the first pixel defining
portion 2011 is greater than that of the second pixel de-
fining portion 2012. That is, the second pixel defining
portion 2012 is formed at the edge area of the pixel region
2013, which is defined by the inner side surface of the
first pixel defining portion 2011, and the first electrode
202 is formed at the central area of the pixel region 2013,
such that the second pixel defining portion 2012 is dis-
posed around the first electrode 202. It can be seen that
the area of the pixel region 2013, which is defined by the
inner side surface of the first pixel defining portion 2011,
is larger than that of a region in which the first electrode
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202 is formed. In Fig. 2, the second pixel defining portion
2012 is in contact with the first electrode 202, but the
embodiments of the present invention are not limited
thereto, and the second pixel defining portion 2012 may
also be spaced apart from the first electrode 202.
[0032] Fig. 2 illustrates that the first pixel defining por-
tion 2011 has a thickness gradually changed, that s, the
first pixel defining portion 2011 has an inclined inner side
surface which is connected to the upper surfaces of the
first and second pixel defining portions 2011 and 2012,
but the embodiments of the present invention are not
limited thereto. The first pixel defining portion 2011 may
also have a constant thickness, that is, the first pixel de-
fining portion 2011 may have a vertical inner side surface.
[0033] Fig. 2 illustrates that the organic-light-emitting-
display-device functional layer 203 fits and is in contact
with an inner side surface of the first pixel defining portion
2011, but the embodiments of the present invention are
not limited thereto. Other layer(s) may be interposed be-
tween the organic-light-emitting-display-device function-
al layer 203 and the first pixel defining portion 2011.
[0034] Optionally, the thickness of the second pixel de-
fining portion 2012 is equal to or greater than that of the
first electrode 202, and it is preferable that the second
pixel defining portion 2012 and the first electrode 202
have the same thickness. The thickness of the first elec-
trode 202 may range from 10nm to 400nm.

[0035] The first electrode 202 and the second elec-
trode 204 constitute a pair of pixel electrodes. The first
electrode 202 may be an anode or a cathode. In the case
that the first electrode 202 is an anode, the material there-
of may include a transparent conductive material or a
translucent conductive material, such as ITO, Ag, NiO,
Al or graphene. In the case that the first electrode 202 is
a cathode, preferably, the material thereof may include
a metal or a combination of metals having a low work
function, such as one of Al, Mg, Ca, Ba, Na, Li, K and
Ag, orany combination of Al, Mg, Ca, Ba, Na, Li, Kand Ag.
[0036] Optionally, when viewed in a plan view, a shape
of the first electrode 202 may include a parallelogram
shape, such as a rectangle shape, a square shape or a
diamond shape, or an ellipse shape. Depending on the
requirements in practice applications, the first electrode
202 may also include any other shape, for example, a
quadrangle having any specific shape.

[0037] Optionally, the organic-light-emitting-display-
device functional layer 203 may include one or more lay-
ers of a hole injection layer, a hole transmission layer, a
lightemitting layer, a hole barrier layer, an electron barrier
layer, an electron transmission layer and an electron in-
jection layer.

[0038] The second electrode 204 has a polarity oppo-
site to that of the first electrode 202, that is, the first elec-
trode 202 is one of the anode and the cathode, and the
second electrode 204 is the other thereof. In the case
that the second electrode 204 is a cathode, the material
thereof may include a metal or a combination of metals
having a low work function, such as one of Al, Mg, Ca,
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Ba, Na, Li, K and Ag, or any combination of Al, Mg, Ca,
Ba, Na, Li, Kand Ag. Inthe case that the second electrode
204 is an anode, the material thereof may include a trans-
parent conductive material or a translucent conductive
material, such as ITO, Ag, NiO, Al or graphene.

[0039] In the pixel unit according to the embodiments
of the present invention, the organic-light-emitting-dis-
play-device functional layer 203 is positioned on the first
electrode 202 and the second pixel defining portion 2012,
and the area of the bottom plane of the organic-light-
emitting-display-device functional layer 203 is larger than
that of the upper surface of the first electrode 202. There-
fore, in the case that the thickness of the edge area of
the organic-light-emitting-display-device functional layer
203 is greater than that of the central area of the organic-
light-emitting-display-device functional layer 203, since
the first electrode 202 is not disposed under the edge
area, light may not be emitted from the edge area of the
organic-light-emitting-display-device functional layer
203 when a voltage is applied to the organic-light-emit-
ting-display-device functional layer 203 by the electrodes
202 and 204, thereby avoiding the nonuniformity of lumi-
nance of an organic light-emitting display device.
[0040] Optionally, the pixel unit may be an organic
light-emitting diode (OLED) unit.

[0041] The embodiments of the present invention fur-
ther include a display panel comprising the above pixel
unit. The display panel may be an OLED display panel.
[0042] Fig. 4 illustrates aflowchart of a method of man-
ufacturing a pixel unit, according to an embodiment of
the present invention. Figs. 5(A) to 5(E) are cross-sec-
tional views illustrating the method of manufacturing a
pixel unit, according to an embodiment of the present
invention.

[0043] Asillustrated in Fig 4, the method of manufac-
turing a pixel unit according to an embodiment of the
present invention may include a step 401, a step 402, a
step 403 and a step 404.

[0044] Inthe step 401, asillustrated in Fig. 5(A), a first
electrode 202 is formed.

[0045] Inthestep 402, asillustrated in Fig. 5(B), a pixel
defining layer 201 isformed. Then, the pixel defining layer
201 is patterned to form a first pixel defining portion 2011
and a second pixel defining portion 2012, wherein a pixel
region is defined by an inner side surface of the first pixel
defining portion 2011, an outer side surface of the second
pixel defining portion 2012 is in contact with the inner
side surface of the first pixel defining portion 2011, and
the second pixel defining portion 2012 is disposed around
the first electrode 202, as illustrated in Fig. 5(C). The
second pixel defining portion 2012 has a thickness equal
to or slightly greater than that of the first electrode 202.
Optionally, the second pixel defining portion 2012 is in
contact with the first electrode 202.

[0046] Optionally, the step 402 may specifically com-
prise the following steps: forming, on a substrate 200
provided with the first electrode 202, the pixel defining
layer; performing a photolithography process on the pixel



9 EP 3 220 436 A1 10

defining layer, such that an area of an exposure region
is largerthan that of the upper surface of the firstelectrode
202; and removing the material of the pixel defining layer
positioned on the upper surface of the first electrode 202
and thinning a side portion of the pixel defining layer,
which is close to an edge of the first electrode 202, so
as to form the first pixel defining portion 2011 and the
second pixel defining portion 2012.

[0047] Optionally, the pixel defining layer 201 may be
made of an inorganic material such as SiO,, SiN, or the
like, and may also be made of an organic material such
as a photoresist and the like.

[0048] In the case that the pixel defining layer 201 is
made of an inorganic material, the step 402 may further
comprise: forming, on the substrate provided with the
first electrode, a layer of inorganic material by using a
technology such as chemical vapor deposition, the layer
of inorganic material may have a thickness ranging from
100nm to 400nm, which is greater than the thickness of
the first electrode 202. Next, a photoresist is spin coated
on the layer of inorganic material and is exposed and
developed, where the exposure area of the photoresist
is largerthan that of the upper surface of the firstelectrode
202. Thereafter, the layer of inorganic material is dry
etched to remove the inorganic material positioned on
the upper surface of the first electrode 202, and a side
portion of the layer of inorganic material close to an edge
of the first electrode 202 is thinned, such that the thick-
ness of the inorganic material close to the edge of the
first electrode 202 is equal to or slightly greater than that
of the first electrode 202, and then the remaining pho-
toresist is removed, so as to form the first pixel defining
portion 2011 and the second pixel defining portion 2012.
[0049] In the case that the pixel defining layer 201 is
made of an organic material, the step 402 may further
comprise: coating, on the substrate provided with the first
electrode, an organic photoresist material by coating
processes such as slit coating, spin coating and the like,
to form an organic thin film having a thickness ranging
from 100nm to 2000nm, wherein the thickness of the or-
ganic photoresist material is greater than that of the first
electrode 202. Thereafter, the organic photoresist mate-
rial is exposed and developed, and the exposure area of
the photoresist is larger than that of the upper surface of
the first electrode 202. When performing the exposure,
the photoresist positioned on the upper surface of the
first electrode 202 is over exposed to be removed com-
pletely, while the exposure amount for exposing the pho-
toresist close to the edge portion of the first electrode
202 is controlled such that the developed photoresist has
a thickness equal to or slightly greater than that of the
first electrode 202, thereby eventually forming the first
pixel defining portion 2011 and the second pixel defining
portion 2012.

[0050] In the step 403, an organic-light-emitting-dis-
play-device functional layer 203 is formed on the first
electrode 202 and the second pixel defining portion 2012,
and the organic-light-emitting-display-device functional
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layer 203 fits and is in contact with the inner side surface
of the first pixel defining portion 2011, as illustrated in
Fig. 5(D).

[0051] Optionally, in the step 403, the organic-light-
emitting-display-device functional layer 203 may be
formed by a solution process and/or an evaporation proc-
ess. As an example, the formation of the organic-light-
emitting-display-device functional layer 203 may specif-
ically include: forming a hole injection layer, a hole trans-
mission layer, a light emitting layer and the like within the
pixel region 2013, respectively, by using the inkjet print-
ing technology, and forming an electron transmission lay-
er, an electron injection layer and the like by using the
evaporation process.

[0052] In the step 404, a second electrode 204 is
formed on the organic-light-emitting-display-device func-
tional layer 203, as illustrated in Fig. 5(E).

[0053] The method of manufacturing the pixel unit ac-
cording to the embodiments of the present invention is
particularly applicable to the manufacture of the pixel unit
by the solution process. Compared with the conventional
technologies, the pixel unit manufactured by the method
according to the embodiments of the present invention
has a first electrode, of which the upper surface has an
area smaller than that of the pixel region defined by the
pixel defining layer. As such, even in the case that the
thickness of the edge area of the organic-light-emitting-
display-device functional layer is greater than that of the
central area thereof, since the first electrode is not pro-
vided under an edge area of the thin film of the organic-
light-emitting-display-device functional layer, light is not
emitted from the edge area of the organic-light-emitting-
display-device functional layer when a voltage is applied
to the thin film of the organic-light-emitting-display-device
functional layer by the electrodes, thereby avoiding the
nonuniformity of luminance of an organic light-emitting
display device.

[0054] The objects, the technical solutions and the ad-
vantageous effects of the present invention are further
explained in detail in the above-mentioned specific em-
bodiments, and it should be understood that the above
are merely specific embodiments of the presentinvention
which are notintended to limitthe presentinvention there-
to. Any variation, equivalent alternation and improvement
within the spirit and essence of the presentinvention shall
fall into the protection scope of the present invention.

Claims
1. A pixel unit, comprising:

a pixel defining layer that defines a pixel region;
a first electrode positioned within a central area
of the pixel region;

an organic-light-emitting-display-device func-
tional layer, which is formed within the pixel re-
gion and positioned on the first electrode; and
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a second electrode formed on the organic-light-
emitting-display-device functional layer,
wherein an area of a bottom plane of the organic-
light-emitting-display-device functional layer is
larger than that of an upper surface of the first
electrode.

The pixel unit according to claim 1, wherein the pixel
defining layer comprises first and second pixel de-
fining portions having ring-shaped structures, re-
spectively, the first pixel defining portion has aninner
side surface defining the pixel region, and the second
pixel defining portion has an outer side surface in
contact with the inner side surface of the first pixel
defining portion, and is disposed around the first
electrode, wherein the organic-light-emitting-dis-
play-device functional layer is positioned on the first
electrode and the second pixel defining portion.

The pixel unit according to claim 2, wherein the first
pixel defining portion has a thickness greater than
that of the second pixel defining portion.

The pixel unit according to claim 2, wherein the sec-
ond pixel defining portion is in contact with the first
electrode.

The pixel unit according to claim 2, wherein the first
pixel defining portion has an inclined inner side sur-
face.

The pixel unit according to any one of claims 2-5,
wherein the second pixel defining portion has a thick-
ness equal to or greater than that of the first elec-
trode.

The pixel unit according to any one of claims 2-5,
wherein the first pixel defining portion and the second
pixel defining portion are formed integrally.

The pixel unit according to claim 6, wherein the thick-
ness of the first electrode ranges from 10nm to
400nm.

A light emitting device, comprising the pixel unit ac-
cording to any one of claims 1-8.

Adisplay device, comprising the light emitting device
according to claim 9.

A method of manufacturing a pixel unit, comprising
steps of:

forming a first electrode;

forming a pixel defining layer and patterning the
pixel defining layer, so as to define a pixel region
and make the first electrode positioned within a
central area of the pixel region;
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13.

14.

15

12

forming an organic-light-emitting-display-de-
vice functional layer on the first electrode,
wherein abottom plane of the organic-light-emit-
ting-display-device functional layer has an area
larger than that of an upper surface of the first
electrode; and

forming a second electrode on the organic-light-
emitting-display-device functional layer.

. The method according to claim 11, wherein

the pixel defining layer includes first and second pixel
defining portions having ring-shaped structures, re-
spectively, the first pixel defining portion has aninner
side surface defining the pixel region, the second
pixel defining portion has an outer side surface in
contact with the inner side surface of the first pixel
defining portion, and is disposed around the first
electrode.

The method according to claim 12, wherein the first
pixel defining portion has a thickness greater than
that of the second pixel defining portion.

The method according to claim 12 or 13, wherein the
step of forming the pixel defining layer comprises:

forming the pixel defining layer on the first elec-
trode;

performing, on the pixel defining layer on the
first electrode, a photolithography process, such
that an area of an exposure region is larger than
that of the upper surface of the first electrode;
and

removing the material of the pixel defining layer
positioned on the upper surface of the first elec-
trode, and thinning a side portion of the pixel
defining layer, which is close to an edge of the
first electrode, so as to form the first pixel defin-
ing portion and the second pixel defining portion.

. The method according to claim 14, wherein the pixel
defining layer is formed of an inorganic material, and
the step of forming the pixel defining layer comprises:

forming, on the first electrode, a layer of inor-
ganic material;

exposing, by using photoresist, and developing
the inorganic material positioned on the first
electrode, such that an area of an exposure re-
gion is larger than that of the upper surface of
the first electrode; and

removing the inorganic material positioned on
the upper surface of the first electrode by dry
etching, and thinning the side portion of the pixel
defining layer, which is close to an edge of the
first electrode, so as to form the first pixel defin-
ing portion and the second pixel defining portion.
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16. The method according to claim 14, wherein the pixel
defining layer is formed of a photoresist, and the step
of forming the pixel defining layer comprises steps of:

forming, on the first electrode, a layer of pho- 5
toresist; and

exposing and developing the photoresist posi-
tioned on the first electrode, such that an area

of an exposure region is larger than that of the
upper surface of the first electrode, wherein the 70
photoresist on the upper surface of the first elec-
trode is over exposed, and an exposure amount

is controlled when exposing the photoresist
close to the edge of the first electrode, such that

the developed photoresisthas athickness equal 75
to or greater than that of the first electrode, so

as to form the first pixel defining portion and the
second pixel defining portion.

17. The method according to any one of claims 11-16, 20
wherein the organic-light-emitting-display-device
functional layer is formed by a solution process or
an evaporation process.
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forming a first electrode 202

:

forming a pixel defining layer 201;
patterning the pixel defining layer
201 to form first and second pixel
defining portions 2011 and 2012,

wherein a pixel region 2013 is
defined by the inner side surface of
the first pixel defining portion 2011,
and the second pixel defining portion
2012 has an outer side surface in
contact with the inner side surface of
the first pixel defining portion 2011,
and is disposed around the first
electrode 202

!

forming a light emitting layer 203
within the pixel region

'

forming a second electrode 204 on
the light emitting layer 203

Fig. 5(A)
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Fig. S(E)
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