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(57) ABSTRACT

Disclosed is an organic electroluminescent display panel,
which includes a plurality of RGBW subpixel units, wherein
each R subpixel unit includes 4 R subpixel elements, each G
subpixel unit includes 4 G subpixel elements, each B subpixel
unit includes 4 B subpixel elements, each W subpixel unit
includes 4 W subpixel elements, and two adjacent subpixel
units emit light in different colors, respectively. The R sub-
pixel element, the G subpixel element, the B subpixel element
and the W subpixel element form a pixel region of the display
panel.
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ORGANIC ELECTROLUMINESCENT
DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims a priority of the Chi-
nese Patent Application No. 201410043709.X filed on Jan.
29, 2014, which is incorporated by reference herein in its
entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of organic
electroluminescent display technology, in particular to an
organic electroluminescent display panel.

BACKGROUND

[0003] Organic electroluminescent display panel, as a
novel flat panel display device, has the advantages of self-
luminescence, low cost, fast response speed, wide visual
angle, low power consumption, high brightness, wide range
of working tempetrature, being applicable for flexible display
and simple manufacturing process, etc., thus it has a wide
application prospect.

[0004] A conventional organic electroluminescent element
generates electroluminescence due to a multi-layer structure
thereof, which includes an anode layer, a cathode layer and an
organic electroluminescent material layer arranged therebe-
tween. Based on the materials used, the organic electrolumi-
nescent element may be divided into two types: one is a small
molecule light-emitting diode mainly made of a dye or a
pigment, which is referred to as Organic Light-Emitting
Diode (OLED) or Organic Electroluminescence (OEL); and
the other is a polymer light-emitting diode mainly made of
high molecules, which is referred to as Polymer Light-Emit-
ting Diode (PLED) or Light-Emitting Polymer (LEP). In
addition, based on the color of light emitted by the organic
electroluminescent element, the organic electroluminescent
material layer may mainly be made of three materials, i.e.,
RED (R), Green (G) and Blue (B) materials. In order to
realize full-color display, each pixel unit of the organic elec-
troluminescent display panel includes RGB subpixel units,
and an organic electroluminescent element that emits the light
in a single color corresponds to a subpixel unit.

[0005] A film deposition method for the organic electrolu-
minescent display device mainly includes vacuum evapora-
tion processing and solution processing. The vacuum evapo-
ration processing is applicable for organic small molecules,
and as a relatively mature technology, it is able to improve the
evenness of a film. However, it also has the disadvantages of
large investment for equipment, low utilization rate of mate-
rial and low precision of mask alignment for large-sized prod-
ucts. Additionally, the solution processing includes spin coat-
ing, ink-jet printing, nozzle coating, etc., and it is applicable
for polymer materials and soluble small molecules. More-
over, it has the feature of low equipment cost, so it is espe-
cially advantageous to large-scale production as well as large-
sized products.

[0006] For the vacuum evaporation processing, although it
has been employed in the mass production for small and
medium-sized organic electroluminescent display devices,
the resolution thereof cannot match a liquid crystal display
(LCD). In the production of large-sized organic electrolumi-
nescent display devices, because the precision of mask align-
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ment is low in the manufacture process of subpixel units, it is
difficult to achieve the mass production. In addition, for the
solution processing, although prototypes for large and small-
sized organic electroluminescent display devices appear con-
tinuously, the mass production thereof does not begin yet.
Further, as limited by the precision of the film-forming equip-
ment, the resolution thereof is not high.

[0007] Thus, it is difficult in the OLED industry to manu-
facture an OLED device with a high resolution. At present,
although there exist many different pixel designs, i.e., the
well-know pixel arrangement modes such as square, side by
side, pentile and stripe, these pixel designs are only limited to
changes in the arrangement modes of the pixels themselves,
and the actual resolution thereof is not improved greatly. At
the same time, with respect to the film-forming technology
related to finely-patterned thin film transistors, due to limita-
tions in the process and equipment, it is difficult for the
vacuum evaporation processing and the solution processing
to manufacture the organic electroluminescent display device
with a high-precision pattern.

SUMMARY

[0008] Embodiments of the present disclosure aim to pro-
vide an organic electroluminescent display panel, thereby to
improve the resolution of the organic electroluminescent dis-
play device, and the precision of mask alignment during the
manufacture process.

[0009] In order to solve the above technical problem, the
present disclosure provides in embodiments an organic elec-
troluminescent display panel, which includes:

[0010]

[0011] a plurality of subpixel units formed on the substrate
and including a plurality of red-light (R) subpixel units, a
plurality of green-light (G) subpixel units, a plurality of blue-
light (B) subpixel units and a plurality of white-light (W)
subpixel units, wherein each red-light subpixel unit includes
4 red-light (R) subpixel elements, each green-light subpixel
unit includes 4 green-light (G) subpixel elements, each blue-
light subpixel unit includes 4 blue-light (B) subpixel ele-
ments, each white-light subpixel unit includes 4 white-light
(W) subpixel elements, and two adjacent subpixel units emit
light in different colors; wherein the red-light subpixel ele-
ments, the green-light subpixel elements, the blue-light sub-
pixel elements and the white-light subpixel elements form a
plurality of pixel regions of the display panel.

[0012] The present disclosure has the following beneficial
effects. According to embodiments of the present disclosure,
each subpixel unit includes 4 subpixel elements that emit the
light in the same color, so it is able to improve the precision of
mask alignment during the manufacture process of the sub-
pixel unit. At the same time, because an area of each subpixel
element is 4 of that of each subpixel unit, the resolution of the
organic electroluminescent display panel may be greatly
improved by 4 times in contrast to the original resolution.

a substrate; and

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Inorderto more clearly illustrate the technical solu-
tions of the embodiments of the present disclosure or of the
prior art, the drawings needed in the description of the
embodiments will be briefly introduced below. Apparently,
the following drawings only relate to some embodiments of
the present disclosure, and based on these drawings, the other
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drawings may also be obtained by one of ordinary skills in the
art without any creative effort.

[0014] FIG.1 is a schematic diagram showing an arrange-
ment of RGBW subpixel units in a conventional organic
electroluminescent display panel,

[0015] FIG. 2 is a schematic diagram showing an arrange-
ment of RGBW subpixel units in an organic electrolumines-
cent display panel according to an embodiment of the present
disclosure;

[0016] FIG. 3 is a schematic diagram showing an arrange-
ment of RGBW subpixel units in the organic electrolumines-
cent display panel according to another embodiment of the
present disclosure;

[0017] FIG. 4 is a schematic diagram showing an arrange-
ment of RGBW subpixel units in an organic electrolumines-
cent display panel according to yet another embodiment of
the present disclosure;

[0018] FIG.5is a schematic view showing an organic elec-
troluminescent element formed above a thin film transistor
according to an embodiment of the present disclosure;
[0019] FIG. 61is apartial, schematic view showing an anode
of an organic electroluminescent element according to an
embodiment of the present disclosure;

[0020] FIG. 7 is a partial, schematic view showing one
red-light subpixel element and a thin film transistor for driv-
ing it to emit light according to an embodiment of the present
disclosure; and

[0021] FIG. 8 is a schematic diagram showing a distribu-
tion of driver circuits of an organic electroluminescent dis-
play panel according to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0022] The present disclosure will be described hereinafter
in conjunction with the drawings and embodiments. The fol-
lowing embodiments are for illustrative purposes only, but
shall not be used to limit the scope of the present disclosure.
[0023] In order to improve the resolution of an organic
electroluminescent display panel and the precision of mask
alignment during the manufacture process of a subpixel unit,
embodiments of the present disclosure provide an organic
electroluminescent display panel.

[0024] According to embodiments of the present disclo-
sure, each subpixel unit includes a plurality of subpixel ele-
ments that emit light in the same color, so it is able to improve
the precision of mask alignment during the preparation pro-
cess of the subpixel unit. Moreover, two adjacent subpixel
units emit light in different colors, and a plurality of subpixel
elements that emit the light in different colors form a pixel
region of the display panel, so as to realize full-color display.
At the same time, because an area of each subpixel element is
smaller than that of each subpixel unit, the resolution of the
organic electroluminescent display panel may be greatly
improved.

[0025] For a conventional full-color organic electrolumi-
nescent display panel, it generally includes a red-light (R)
subpixel unit, a green-light (G) subpixel unit and a blue-light
(B) subpixel unit. Further, as shown in FIG. 1, in order to
lower the power consumption and improve the brightness of
the display panel, there appears an organic electrolumines-
cent display panel that includes RGB subpixel units and a
white-light (W) subpixel unit.

[0026] The organic electroluminescent display panel
according to an embodiment of the disclosure includes
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RGBW subpixel units, thus it is able to improve the bright-
ness of the display panel and lower the power consumption
while improving the resolution thereof.

[0027] Referring to FIGS. 2,5 and 7, the organic electrolu-
minescent display panel according to embodiments of the
present disclosure may include:

[0028] asubstrate 100, which may be, for example, a glass
substrate, a quartz substrate or an organic resin substrate
having a high transmittance; and

[0029] a plurality of subpixel units formed on the substrate
100 and including a plurality of red-light (R) subpixel units
21, a plurality of green-light (0) subpixel units 22, a plurality
of blue-light (B) subpixel units 23 and a plurality of white-
light (W) subpixel units 24, wherein each red-light subpixel
unit 21 includes 4 red-light (R) subpixel elements 211, each
green-light subpixel unit 22 includes 4 green-light (G) sub-
pixel elements 221, each blue-light subpixel unit 23 includes
4 blue-light (B) subpixel elements 231, and each white-light
subpixel unit 24 includes 4 white-light (W) subpixel elements
241, two adjacent subpixel units emit light in different colors,
and wherein the red-light subpixel elements 211, the green-
light subpixel elements 221, the blue-light subpixel elements
231 and the white-light subpixel elements 241 form a plural-
ity of pixel regions 20 of the display panel, thereby to realize
full-color display. 100251 In this embodiment, each pixel
region 20 may only include one red-light (R) subpixel ele-
ment 211, one green-light (G) subpixel element 221, one
blue-light (B) subpixel element 231 and one white-light (W)
subpixel element 241, so as to realize the full-color, low-
power consumption, high-resolution and high-brightness dis-
play.

[0030] In an embodiment of the present disclosure, the
pixel region of the organic electroluminescent display panel
includes RGBW subpixel elements, so as to realize the full-
color, high-brightness and low-power consumption display.
Each subpixel unit includes 4 subpixel elements that emit the
light in the same color, so it is able to improve the precision of
mask alignment during the manufacture process of the sub-
pixel unit. At the same time, referring to FIGS. 1 and 2, in
embodiments of the present disclosure, because an area of
each subpixel element is % of that of each subpixel unit, inthe
case that the areas of the subpixel units 21, 22 and 23 are the
same as those of the subpixel units 11, 12 and 13 of an
conventional organic electroluminescent display panel,
respectively, the area of the pixel region 20 in embodiments of
the present disclosure is %4 of that of the pixel region 10 of the
conventional organic electroluminescent display panel, so
that the resolution of the organic electroluminescent display
panel may be greatly improved by 4 times in contrast to the
original resolution.

[0031] In this embodiment, the subpixel element of each
subpixel unit may be a small-molecule organic light-emitting
diode element or a polymer organic light-emitting diode ele-
ment.

[0032] For the subpixel element of each subpixel unit, it
may have a regular pattern, for example, a rectangle (as
shown in FIG. 2), a trapezoid (as shown in FIG. 3) or a
diamond (as shown in FIG. 4), or it may have an irregular
pattern.

[0033] Alternatively, the subpixel elements of each sub-
pixel unit may have an identical shape, or have different
shapes, for example, any combination of at least two of rect-
angle, trapezoid and diamond.
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[0034] 1In the related art, based on different driving modes,
organic electroluminescent display apparatus may be of a
passive matrix driving type or an active matrix driving type.
As the active matrix-driving organic electroluminescent dis-
play apparatus, the panel thereof is provided with thin film
transistors, and each thin film transistor drives one pixel unit
independently, so that all pixel units can emit light in one
frame time. In addition, the active matrix-driving organic
electroluminescent display apparatus has a low driving cur-
rent, low power consumption and a long lifetime, so it is able
to meet the requirements for the large-sized display with
high-resolution. As aresult, the active matrix-driving organic
electroluminescent display apparatus is generally used.
[0035] The structure and the manufacture process of the
active matrix-driving organic electroluminescent display
panel will be illustrated in detail below.

[0036] Referring to FIGS. 2 and 5-7, the active matrix-
driving organic electroluminescent display panel may
include:

[0037] a substrate 100, on which banks 8 are formed in a
crisscross manner for defining regions where subpixel units
are located;

[0038] a plurality of red-light subpixel units 21, a plurality
of green-light subpixel units 22, a plurality of blue-light sub-
pixel units 23 and a plurality of white-light subpixel units 24,
which are formed in the corresponding regions on the sub-
strate 100, and wherein each red-light subpixel unit 21
includes 4 red-light subpixel elements 211, each green-light
subpixel unit 22 includes 4 green-light subpixel elements
221, each blue-light subpixel unit 23 includes 4 blue-light
subpixel elements 231, and each white-light subpixel unit 24
includes 4 white-light subpixel elements 241, and two adja-
cent subpixel units emit different color light, and wherein one
red-light (R) subpixel element 211, one green-light (G) sub-
pixel element 221, one blue-light (B) subpixel element 231
and one white-light (W) subpixel element 241 that are adja-
cent to each other form a pixel region 20 of the display panel,
and

[0039] a plurality of thin film transistors 1 electrically con-
nected to the subpixel elements in a one-to-one correspon-
dence manner, so as to drive the subpixel elements to emit
light, wherein a source electrode ofthe thin film transistor 1 is
electrically connected to a first electrode 6 (usually an anode)
of the subpixel element.

[0040] A process for forming the active matrix-driving
organic electroluminescent display panel will be illustrated
specifically below with reference to FIGS. 5-7 by taking a
process for forming the red-light (R) subpixel element 211
and the corresponding thin film transistor 1 as an example.
The process includes the following steps.

[0041] Step a: the thin film transistor 1 is formed on the
substrate 100.
[0042] Specifically, Step a includes steps of forming a gate

electrode 2, a gate insulating layer 101, an active layer pattern
5, asource electrode 3 and a drain electrode 4.

[0043] For a bottom-gate thin film transistor 1, first of all, a
gate metal layer is formed on the substrate 100, a patterning
process (it includes the steps of coating, exposing, develop-
ing, etching and peeling a photoresist, and unless otherwise
stated, the patterning processes mentioned hereinafter all
include the above steps) is performed on the gate metal layer
to form a pattern of the gate electrode 2. Then, the gate
insulating layer 101 is formed on the gate electrode 2. Next, a
semiconductor layer is formed on the gate insulating layer
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101, and a patterning process is performed on the semicon-
ductor layer to form the active layer pattern 5. Finally, a
source/drain metal layer is formed on the active layer pattern
5, and a patterning process is performed on the source/drain
metal layer to form patterns of the source electrode 3 and the
drain electrode 4. Prior to forming the source/drain metal
layer on the active layer pattern 5, an etch stopping layer
pattern 9 may be formed on the active layer pattern 5 so as to
prevent the active layer pattern 5 from being adversely
affected by the patterning process for forming the source
electrode 3 and the drain electrode 4.

[0044] In addition, the thin film transistor 1 in this embodi-
ment is not limited to be of the bottom-gate structure, and it
may also be of a top-gate or a co-plane structure.

[0045] Step b: a passivation layer 102 and an overcoat 103
are formed in turn above the thin film transistor 1, a patterning
process is performed on the passivation layer 102 and the
overcoat 103 to form a via hole, and a plurality of grooves is
formed on the surface of the overcoat 103.

[0046] The overcoat 103 may be formed, for example, by a
film-forming process such as plasma enhanced chemical
vapor deposition (PECVD), spinning, sputtering and ink-jet
printing. A photoresist is coated on the overcoat 103, and then
exposed by means of a halftone or graytone mask plate to
form a photoresist-fully-reserved area, a photoresist-par-
tially-reserved area and a photoresist-unreserved area. The
photoresist-partially-reserved area at least corresponds to a
region where a plurality of grooves is located, the photoresist-
unreserved area at least corresponds to a region where the via
hole is located, and the photoresist-fully-reserved area corre-
sponds to other regions. The overcoat 103 and the passivation
layer 102 at the photoresist-unreserved area are etched off by
a first etching process to form the desired via hole. Then, the
photoresist at the photoresist-partially-reserved area 1s peeled
off, and a part of the overcoat 103 at the photoresist-partially-
reserved area is etched off via a second etching process to
form a plurality of grooves. Finally, the remaining photoresist
is peeled off. As shown in FIG. 6, the plurality of grooves
corresponds to a region where the first electrode 6 is located.
By the above steps, it is able to maintain the surface of the
display panel to be planar after with the subsequent formation
of the first electrode 6, thereby to conveniently form the
subpixel element 211 (which is formed by an organic elec-
troluminescent material layer).

[0047] The material of the overcoat 103 may be, for
example, an organic resin or inorganic material with good
film-forming property and high insulating property as well as
a surface capable of being close to the material of the first
electrode 6. Additionally, the material of the overcoat 103 can
be subjected to ultraviolet (UV), plasma or O, treatment dur-
ing a common washing process prior to the film-forming
process of an organic electroluminescent element. In an
example, the material of the overcoat 103 may be, for
example, SiO,, ceramics, organosilicon resin or polyimide.
[0048] Step c: the organic electroluminescent element is
formed on the overcoat 103.

[0049] The organic electroluminescent element includes
the first electrode 6 (which is generally referred to as anode),
a second electrode 7 (which is generally referred to as cath-
ode), and the subpixel element 211 that is arranged between
the first electrode 6 and the second electrode 7.

[0050] Thesubpixel elements may be of a top-emitting type
and a bottom-emitting type. The bottom-emitting subpixel
element is provided with a transparent anode 6 and a reflective
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cathode 7, while the top-emitting subpixel element is pro-
vided with a transparent cathode 7 and a reflective anode 6.
The transparent anode 6 may be made of a transparent or
semitransparent material, for example, ITO, 170, Ag. NiO, Al
and graphene.

[0051] Step ¢ may include the following steps.

[0052] First of all, the first electrode 6 is formed in the
groove of the overcoat 103. Specifically, for example, a con-
ductive layer may be formed via a film-forming method such
as evaporating, sputtering, coating and spinning, and then a
patterning process may be perfoiined on the conductive layer
to fowl a pattern of the first electrode 6.

[0053] The first electrode 6 is located at a position corre-
sponding to the red-light subpixel element 211, and electri-
cally connected to the source electrode of the thin film tran-
sistor 1 through the via hole formed in Step b, so that it is
controlled by the thin film transistor 1 independently. More-
over, the first electrodes 6 corresponding to different subpixel
elements (including the adjacent subpixel elements that emit
the light in the same color and the adjacent subpixel elements
that emit the light in different colors) are insulated from each
other.

[0054] Inorder to realize the absolute insulation among the
first electrodes 6, every two of the 4 first electrodes 6 corre-
sponding to each subpixel unit are configured to have a gap
widthof, for example, 100 nm to 500 pm, and preferably 5pum
to 100 pm.

[0055] Then, the banks 8 are formed on the overcoat 103 in
a crisscross manner, for defining regions where the subpixel
units are located.

[0056] For the vacuum evaporation processing, because
each subpixel unit region includes 4 subpixel elements that
emit the light in the same color, an increase in the area results
in that the organic electroluminescent material layer for sub-
sequently forming the subpixel units may be coated in a flat
manner, and as a result, it is able to avoid defects caused by a
nonuniform film formed at the edge of the bank 8. In addition,
because the region corresponding to the subpixel elements is
defined by the crisscross banks 8, it is able to avoid electric
leakage caused by the nonuniform film formed at the edge of
the bank 8.

[0057] Similarly, for the solution processing, because each
subpixel unit region includes 4 subpixel elements that emit
the light in the same color, the film-forming environment of
the ink droplets for such 4 subpixel elements is the same, and
it is able to to greatly improve the uniformity of the formed
film. If the crisscross banks 8 are arranged to define the region
corresponding to each subpixel element, then the film-form-
ing area of such region is decreased, and inevitably a coffee
ring phenomenon occurs at the edge of each subpixel ele-
ment, resulting in an adverse influence on the film-forming
quality.

[0058] Then, the organic electroluminescent material layer
is formed on the first electrode 6. Typically, the organic elec-
troluminescent material layer includes one or more of a hole
injection layer, a hole transport layer, a luminescent layer, a
hole blocking layer, an electron blocking layer, an electron
transport layer and an electron injection layer. A patterning
process is performed on the organic electroluminescent mate-
rial layer to form the red-light subpixel element 211, which is
located in the corresponding subpixel unit region.

[0059] Then, the second electrode 7 is formed on the red-
light subpixel element 211, which is generally referred to as a
cathode.
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[0060] The cathode 7 may be a plate-shaped electrode that
covers the whole substrate 100. At this time, the luminescence
of the subpixel element may be controlled by only changing
a voltage applied to the anode 6, thus the manufacturing
process may be simplified.

[0061] The cathode 7 may be made of a metal such as Al,
Mg, Ca, Ba, Na, Li, K or Ag, or a combination thereof.
[0062] All of the red-light subpixel units 21 may be manu-
factured at the same time by Step a to Step c.

[0063] Similarly, for the green-light subpixel units, the
blue-light subpixel units and the white-light subpixel units,
they may also be manufactured by the above steps in three
processes, respectively.

[0064] However, the red-light subpixel units, the green-
light subpixel units, the blue-light subpixel units and the
white-light subpixel units may also be manufactured at the
same time using the masks adopted in the manufacture pro-
cesses of the above red-light subpixel units, green-light sub-
pixel units, blue-light subpixel units and white-light subpixel
units.

[0065] Finally, in order to prevent the organic electrolumi-
nescent display device from being destroyed by moisture and
oxygen, it also needs to be packaged, and the typical packag-
ing mode includes Frit packaging, Dam&Fill packaging,
Film packaging, Metal packaging and Laminator packaging,
etc.

[0066] As shown in FIG. 8, the active matrix-driving
organic electroluminescent display panel further includes a
gate driver circuit (not shown), a source driver circuit (not
shown), a plurality of gate driving wires distributed in rows
and a plurality of source driving wires distributed in columns.
The gate driver circuit is electrically connected to the gate
driving wires, for inputting a gate driving signal to the gate
driving wires, and the source driver circuit is electrically
connected to the source driving wires, for inputting a source
driving signal to the source driving wires.

[0067] The gate driving wires include;

[0068] red gate driving wires GR, which are electrically
connected to gate electrodes of thin film transistors for driv-
ing the red-light subpixel elements 211, respectively, each
row of the red gate driving wires GR being configured to drive
the plurality of red-light subpixel elements 211 distributed in
the same row;

[0069] green gate driving wires GG, which are electrically
connected to gate electrodes of thin film transistors for driv-
ing the green-light subpixel elements 221, respectively, each
row of the green gate driving wires GG being configured to
drive the plurality of green-light subpixel elements 221 dis-
tributed in the same row;

[0070] blue gate driving wires GB, which are electrically
connected to gate electrodes of thin film transistors for driv-
ing the blue-light subpixel elements 231, respectively, each
row of the blue gate driving wires GB being configured to
drive the plurality of blue-light subpixel elements 231 distrib-
uted in the same row; and

[0071] white gate driving wires OW, which are electrically
connected to gate electrodes of thin film transistors for driv-
ing the white-light subpixel elements 241, respectively, each
row of the white gate driving wires GW being configured to
drive the plurality of white-light subpixel elements 241 dis-
tributed in the same row.

[0072] The source driving wires include:

[0073] red source driving wires SR, which are electrically
connected to source electrodes of thin film transistors for
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driving the red-light subpixel elements 211, respectively,
each column of the red source driving wires SR being con-
figured to drive the plurality of red-light subpixel elements
211 distributed in the same column;

[0074] green source driving wires SG; which are electri-
cally connected to source electrodes of thin film transistors
for driving the green-light subpixel elements 221, respec-
tively, each column of the green source driving wires SG
being configured to drive a plurality of green-light subpixel
elements 221 distributed in the same column;

[0075] blue source driving wires SB, which are electrically
connected to source electrodes of thin film transistors for
driving the blue-light subpixel elements 231, respectively,
each column of the blue source driving wires SB being con-
figured to drive a plurality of blue-light subpixel elements 231
distributed in the same column; and

[0076] white source driving wires SW, which are electri-
cally connected to source electrodes of thin film transistors
for driving the white-light subpixel elements 241, respec-
tively, each column of the white source driving wires SW
being configured to drive a plurality of white-light subpixel
elements 241 distributed in the same column.

[0077] The gate driver circuits corresponding to two adja-
cent rows of the subpixel elements that emit the light in the
same color are located at right and left sides of the substrate,
respectively; and the source driver circuits corresponding to
two adjacent columns of the subpixel elements that emit the
light in the same color are located at upper and lower sides of
the substrate, respectively.

[0078] It should be noted that, the terms of “right”, “left”,
“upper”, “lower” and the like are introduced herein merely for
ease of description, rather than for limitation.

[0079] The above are merely the preferred embodiments of
the present disclosure. It should be noted that, a person skilled
in the art may further make improvements and modifications
without departing from the principle of the present disclosure,
and these improvements and modifications shall also be con-
sidered as the scope of the present disclosure.

What is claimed is:

1. An organic electroluminescent display panel, compris-
ing:

a substrate; and

a plurality of subpixel units, which are formed on the

substrate and comprise a plurality of red-light subpixel
units, a plurality of green-light subpixel units, a plurality
of blue-light subpixel units and a plurality of white-light
subpixel units, wherein each red-light subpixel unit
comprises 4 red-light subpixel elements, each green-
light subpixel unit comprises 4 green-light subpixel ele-
ments, each blue-light subpixel unit comprises 4 blue-
light subpixel elements, each white-light subpixel unit
comprises 4 white-light subpixel elements, and the two
adjacent subpixel units emit light in different colors,
respectively,

wherein each pixel region comprises one red-light subpixel

element, one green-light subpixel element, one blue-
light subpixel element and one white-light subpixel ele-
ment.

2. (canceled)

3. The organic electroluminescent display panel according
to claim 1, further comprising: a plurality of thin film transis-
tors, which are electrically connected to the subpixel ele-
ments in a one-to-one correspondence manner, for driving the
subpixel elements to emit light.
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4. The organic electroluminescent display panel according
to claim 3, wherein the thin film transistor is a bottom-gate
thin film transistor, a top-gate thin film transistor or a co-plane
thin film transistor.

5. The organic electroluminescent display panel according
to claim 3, further comprising: a gate driver circuit, a source
driver circuit, a plurality of gate driving wires distributed in
rows and a plurality of source driving wires distributed in
columns;

wherein the gate driver circuit is electrically connected to

the gate driving wires, for inputting a gate driving signal
to the gate driving wires; and the source driver circuit is
electrically connected to the source driving wires, for
inputting a source driving signal to the source driving
wires;

the gate driving wires comprise:

red gate driving wires, which are electrically connected
to gate electrodes of thin film transistors for driving
the red-light subpixel elements, respectively, each
row of the red gate driving wires being configured to
drive the plurality of red-light subpixel elements dis-
tributed in the same row;

green gate driving wires, which are electrically con-
nected to gate electrodes of thin film transistors for
driving the green-light subpixel elements, respec-
tively, each row of the green gate driving wires being
configured to drive the plurality of green-light sub-
pixel elements distributed in the same row;

blue gate driving wires, which are electrically connected
to gate electrodes of thin film transistors for driving
the blue-light subpixel elements, respectively, each
row of the blue gate driving wires being configured to
drive the plurality of blue-light subpixel elements dis-
tributed in the same row; and

white gate driving wires, which are electrically con-
nected to gate electrodes of thin film transistors for
driving the white-light subpixel elements, respec-
tively, each row of the white gate driving wires being
configured to drive the plurality of white-light sub-
pixel elements distributed in the same row,

the source driving wires comprise:

red source driving wires, which are electrically con-
nected to source electrodes of thin film transistors for
driving the red-light subpixel elements, respectively,
each column of the red source driving wires being
configured to drive the plurality of red-light subpixel
elements distributed in the same column;

green source driving wires, which are electrically con-
nected to source electrodes of thin film transistors for
driving the green-light subpixel elements, respec-
tively, each column of the green source driving wires
being configured to drive the plurality of green-light
subpixel elements distributed in the same column;

blue source driving wires, which are electrically con-
nected to source electrodes of thin film transistors for
driving the blue-light subpixel elements, respectively,
each column of the blue source driving wires are
configured to drive the plurality of blue-light subpixel
elements distributed in the same column; and

white source driving wires, which are electrically con-
nected to source electrodes of thin film transistors for
driving the white-light subpixel elements, respec-
tively, each column of the white source driving wires
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being configured to drive the plurality of white-light
subpixel elements distributed in the same column,
the gate driver circuits corresponding to two adjacent rows
of subpixel elements that emit the light in the same color
are located at right and left sides of the substrate, respec-
tively; and
the source driver circuits corresponding to two adjacent
columns of subpixel elements that emit the light in the
same color are located at upper and lower sides of the
substrate, respectively.

6. The organic electroluminescent display panel according
to claim 1, wherein the subpixel element of each subpixel unit
is a top-emitting element or a bottom-emitting element.

7. The organic electroluminescent display panel according
to claim 1, wherein the subpixel elements of each subpixel
unit have a shape of a rectangle, a diamond or a trapezoid.

8. The organic electroluminescent display panel according
to of claim 1, wherein the subpixel elements of each subpixel
unit have an identical shape.

9. The organic electroluminescent display panel according
to claim 1, wherein the subpixel elements of each subpixel
unit have different shapes.

10. The organic electroluminescent display panel accord-
ing to claims 1, wherein the substrate is a glass substrate, a
quartz substrate or an organic resin substrate.

11. The organic electroluminescent display panel accord-
ing to claim 3, wherein the subpixel elements of each subpixel
unit have a shape of a rectangle, a diamond or a trapezoid.
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12. The organic electroluminescent display panel accord-
ing to claim 3, wherein the subpixel elements of each subpixel
unit have an identical shape.

13. The organic electroluminescent display panel accord-
ing to claim 3, wherein the subpixel elements of each subpixel
unit have different shapes.

14. The organic electroluminescent display panel accord-
ing to claim 4, wherein the subpixel elements of each subpixel
unit have a shape of a rectangle, a diamond or a trapezoid.

15. The organic electroluminescent display panel accord-
ing to claim 4, wherein the subpixel elements of each subpixel
unit have an identical shape.

16. The organic electroluminescent display panel accord-
ing to claim 4, wherein the subpixel elements of each subpixel
unit have different shapes.

17. The organic electroluminescent display panel accord-
ing to claim 5, wherein the subpixel elements of each subpixel
unit have a shape of a rectangle, a diamond or a trapezoid.

18. The organic electroluminescent display panel accord-
ing to claim 5, wherein the subpixel elements of each subpixel
unit have an identical shape.

19. The organic electroluminescent display panel accord-
ing to claim 5, wherein the subpixel elements of each subpixel
unit have different shapes.

I S T T
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