US 20200098837A1

12) Patent Application Publication (o) Pub. No.: US 2020/0098837 A1

a9y United States

BIAN (43) Pub, Date: Mar. 26, 2020
(54) DISPLAY STRUCTURE, DISPLAY PANEL G09G 3/3225 (2006.01)
USING THE SAME AND DISPLAY DEVICE G09G 3/3266 (2006.01)
USING THE SAME (52) US.CL

(71) Applicant: Beijing Xiaomi Mobile Software Co.,
Ltd., Beijing (CN)
(72) Inventor: Qingfang BIAN, Beijing (CN)

(73) Assignee: Beijing Xiaomi Mobile Software Co.,
Ltd., Beijing (CN)

(21) Appl. No.: 16/577,274
(22) Filed: Sep. 20, 2019
(30) Foreign Application Priority Data

Sep. 21, 2018 (CN) v 201811109264.5

Publication Classification

(51) Int.CL
HOIL 27/32
GO9G 3/20

(2006.01)
(2006.01)

B

CPC ... HOIL 27/3234 (2013.01); HOIL 27/3248
(2013.01); HOIL 27/3218 (2013.01); HOIL
27/3262 (2013.01); HOIL 27/1255 (2013.01);
HOIL 27/3276 (2013.01); GO9G 3/2003

(2013.01); GO9G 3/3225 (2013.01); GO9G

3/3266 (2013.01); HOIL 27/3265 (2013.01)

(7) ABSTRACT

The present disclosure relates to a display structure, a
display panel including the display structure, and a display
device including the display panel and an image acquisition
device. The display structure includes a plurality of pixels
disposed in a first region of the display structure, wherein
each pixel of the plurality of pixels includes a plurality of
sub-pixels of N number of colors, and each sub-pixel of the
plurality of sub-pixels includes an organic light emitting
diode: and N number of driving circuits disposed in a second
region of the display structure, wherein an i* driving circuit
of the N number of driving circuits is configured to drive
each sub-pixel of an i* color of the plurality of sub-pixels,
wherein 1=i=N and N is an integer greater than 1.
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DISPLAY STRUCTURE, DISPLAY PANEL
USING THE SAME AND DISPLAY DEVICE
USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based on and claims priority to
Chinese Patent Application No. 201811109264.5, filed on
Sep. 21, 2018, the entire contents of which are incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, and more particularly to a display structure, a
display panel using the display structure and a display
device using the display panel.

BACKGROUND

[0003] In order to improve the intelligence of mobile
terminals, more and more functions are integrated into smart
terminals, such as the function of taking photos. In order to
attain the function of taking photos, an image acquisition
device must be integrated into the smart terminal. In order
to enable the image acquisition device to acquire images
from the front of the mobile terminal, an opening (e.g., hole)
is made on the front of the mobile terminal for disposing the
image acquisition device. This adversely affects the appear-
ance of the mobile terminal and reduces the area ratio of the
display region on the front of the mobile terminal.

SUMMARY

[0004] This Summary is provided to introduce a selection
of aspects of the present disclosure in a simplified form that
are further described below in the Detailed Description. This
Summary is not intended to identify key features or essential
features of the claimed subject matter, nor is it intended to
be used to limit the scope of the claimed subject matter.
[0005] Aspects of the disclosure provide a display struc-
ture. The display structure includes a plurality of pixels
disposed in a first region of the display structure, wherein
each pixel of the plurality of pixels includes a plurality of
sub-pixels of N number of colors, and each sub-pixel of the
plurality of sub-pixels includes an organic light emitting
diode; and N number of driving circuits disposed in a second
region of the display structure, wherein an i driving circuit
of the N number of driving circuits is configured to drive
each sub-pixel of an i color of the plurality of sub-pixels,
wherein 1<i<N and N is an integer greater than 1.

[0006] According to an aspect, each of the N number of
driving circuits includes a driving transistor, wherein the
organic light emitting diode of each of the plurality of
sub-pixels includes a first electrode, a second electrode, and
an organic light emitting layer disposed between the first
electrode and the second electrode, and wherein a driving
transistor of the i” driving circuit is connected to the first
electrode of the organic light emitting diode of each respec-
tive sub-pixel of the plurality of sub-pixels of the i color.
[0007] According to another aspect, the first electrodes of
adjacent same color sub-pixels are connected to each other.
[0008] According to yet another aspect, each driving cir-
cuit of the N number of driving circuits includes a switching
transistor, wherein a first terminal of the switching transistor
is connected to a scanning line, and a second terminal of the
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switching transistor is connected to a data line; a driving
transistor, wherein a first terminal of the driving transistor is
connected to a third terminal of the switching transistor, a
second terminal of the driving transistor is connected to a
preset voltage, and a third terminal of the driving transistor
is connected to the organic light emitting diode; and a
capacitor, wherein a first terminal of the capacitor is con-
nected to the first terminal of the driving transistor, and a
second terminal of the capacitor is connected to the second
terminal of the driving transistor.

[0009] Aspects of the disclosure also provide a display
panel. The display panel includes a display structure and an
effective light emitting region. The display structure
includes a plurality of pixels disposed in a first region of the
display structure, wherein each pixel of the plurality of
pixels includes a plurality of sub-pixels of N number of
colors, and each sub-pixel of the plurality of sub-pixels
includes an organic light emitting diode; and N number of
driving circuits disposed in a second region of the display
structure, wherein an i driving circuit of the N number of
driving circuits is configured to drive each sub-pixel of an i*
color of the plurality of sub-pixels, wherein 1<i<N, and N is
an integer greater than 1. The effective light emitting region
includes a plurality of effective light emitting pixels and a
plurality of driving circuits disposed in the effective light
emitting region, wherein each of the plurality of effective
light emitting pixels includes a plurality of sub-pixels, and
each of the plurality of sub-pixels in the effective light
emitting region corresponds to a respective one of the
plurality of driving circuits.

[0010] According to an aspect, the display panel also
includes a gate driving circuit configured to input a gate
driving signal to each of the plurality of driving circuits; and
a data signal circuit configured to input a data signal to each
of the plurality of driving circuits.

[0011] According to an aspect, the display panel also
includes an array substrate, wherein the gate driving circuit
is disposed on the array substrate.

[0012] Aspects of the disclosure also provide a display
device. The display device includes a display panel and an
image acquisition device. The display panel includes a
display structure and an effective light emitting region. The
display structure includes a plurality of pixels disposed in a
first region of the display structure, wherein each pixel of the
plurality of pixels includes a plurality of sub-pixels of N
number of colors, and each sub-pixel of the plurality of
sub-pixels includes an organic light emitting diode; and N
number of driving circuits disposed in a second region of the
display structure, wherein an i” driving circuit of the N
number of driving circuits is configured to drive each
sub-pixel of an i color of the plurality of sub-pixels,
wherein 1=i<N, and N is an integer greater than 1. The
effective light emitting region includes a plurality of effec-
tive light emitting pixels and a plurality of driving circuits
disposed in the effective light emitting region, wherein each
of the plurality of effective light emitting pixels includes a
plurality of sub-pixels, and each of the plurality of sub-
pixels in the effective light emitting region corresponds to a
respective one of the plurality of driving circuits. The image
acquisition device is disposed in the first region and is
located on a side of the display structure away from a light
exiting direction.
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[0013] According to an aspect, the display device also
includes a sensor disposed in the first region and located on
the side of the display structure away from the light exiting
direction.

[0014] It is to be understood that both the foregoing
general description and the following detailed description
are illustrative and explanatory only and are not restrictive
of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illustrate
aspects consistent with the disclosure and, together with the
description, serve to explain the principles of the disclosure.

[0016] FIG.1 is a schematic diagram of a display structure
shown in accordance with an exemplary aspect of the
present disclosure.

[0017] FIG. 2 is a schematic diagram of a display structure
shown in accordance with another exemplary aspect of the
present disclosure.

[0018] FIG. 3 is a schematic cross-sectional view of a
display structure shown in accordance with an exemplary
aspect of the present disclosure.

[0019] FIG. 4 is a schematic cross-sectional view of a
display structure shown in accordance with another exem-
plary aspect of the present disclosure.

[0020] FIG. 5 is a schematic diagram of a driving circuit
shown in accordance with an exemplary aspect of the
present disclosure.

[0021] FIG. 6 is a schematic diagram of a display panel
shown in accordance with an exemplary aspect of the
present disclosure.

[0022] FIG. 7 is a schematic block diagram of a device for
display shown in accordance with an exemplary aspect of
the present disclosure.

[0023] The specific aspects of the present disclosure,
which have been illustrated by the accompanying drawings
described above, will be described in detail below. These
accompanying drawings and description are not intended to
limit the scope of the present disclosure in any manner, but
to explain the concept of the present disclosure to those
skilled in the art via referencing specific aspects.

DETAILED DESCRIPTION

[0024] Reference will now be made in detail to exemplary
aspects, examples of which are illustrated in the accompa-
nying drawings. The following description refers to the
accompanying drawings in which the same numbers in
different drawings represent the same or similar elements
unless otherwise represented. The implementations set forth
in the following description of illustrative aspects do not
represent all implementations consistent with the disclosure.
Instead, they are merely examples of apparatuses and meth-
ods consistent with aspects related to the disclosure as
recited in the appended claims.

[0025] FIG.1is a schematic diagram of a display structure
shown in accordance with an embodiment of the present
disclosure, and FIG. 2 is a schematic diagram of a display
structure shown in accordance with another embodiment of
the present disclosure. As shown in FIGS. 1 and 2, each of
the display structures includes:

Mar. 26, 2020

[0026] a plurality of pixels, disposed in a first region A of
the display structure, wherein each pixel includes n colors of
sub-pixels, and each of the sub-pixels includes an organic
light emitting diode; and

[0027] n driving circuits, disposed in a second region B of
the display structure, wherein the i” driving circuit is con-
figured to drive each sub-pixel of the i* color, 1<i=n, and n
is an integer greater than 1.

[0028] In one embodiment, n=3 is taken as an example,
that 1s, each pixel includes three colors of sub-pixels, for
example, the three colors are red, green and blue respec-
tively, wherein the red sub-pixel 1A, green sub-pixel 2A and
blue sub-pixel 3A may be arranged in a matrix as shown in
FIG. 1, in this case, each pixel includes three sub-pixels
respectively corresponding to the above three colors. Alter-
natively, the sub-pixels may be arranged in a crystal form as
shown in FIG. 2, in which case, each pixel includes one red
sub-pixel 1A, one blue sub-pixel 3A and two green sub-
pixels 2A.

[0029] It should be noted that the sub-pixels included in
each pixel are not limited to those described in the above
embodiments, and the arrangement of the sub-pixels is not
limited to the case described in the above embodiments
either.

[0030] According to the embodiment of the present dis-
closure, since the driving circuit contains light blocking
structures such as transistors, capacitors, or the like, while
the organic light emitting diode is transparent, the display
structure of the first region is nearly transparent by disposing
the sub-pixels in the first region and disposing the driving
circuits in the second region, and the sub-pixels of different
colors are respectively driven by different driving circuits, so
that the display structure of the first region can have a
display function to some extent, for example, can display
different colors.

[0031] According to the above, in a display device includ-
ing the display structure, if it needs to dispose an image
acquisition device in the display device, the image acquisi-
tion device can be disposed under the first region of the
display structure. Since the first region is nearly transparent,
it can be ensured that the image acquisition device cannot be
blocked, and the first region still has a certain display effect,
so it belongs to a part of the display region as well, which
is advantageous for increasing the proportion of display
region on the front of the display device and making the
display device appear more beautiful as a whole.

[0032] Optionally, the driving circuit includes a driving
transistor, and the organic light emitting diode includes a
first electrode, a second electrode and an organic light
emitting layer disposed between the first electrode and the
second electrode;

[0033] wherein the driving transistor in the i” driving
circuit is connected to the first electrode of each sub-pixel of
the i color.

[0034] In one embodiment, the structure of the organic
light emitting diode may be configured to have an organic
light emitting layer disposed between the first electrode and
the second electrode, wherein the first electrode is an anode
and the second electrode is a cathode, or the first electrode
is the cathode and the second electrode is the anode. The
following mainly exemplifies the case where the first elec-
trode is the anode and the second electrode is the cathode.
[0035] For different organic light emitting diodes, the first
electrode is disposed on the same side of the organic light



US 2020/0098837 A1l

emitting diodes. Therefore, by connecting the driving tran-
sistor to the plurality of first electrodes to realize the driving
of the plurality of sub-pixels, the structure is relatively
simple in comparison with the structure that the driving
transistor is connected to the first electrodes of a portion of
the sub-pixels and to the second electrodes of another
portion of the sub-pixels.

[0036] FIG. 3 is a schematic cross-sectional view of a
display structure shown in accordance with an embodiment
of the present disclosure, and FIG. 4 is a schematic cross-
sectional view of a display structure shown in accordance
with another embodiment of the present disclosure. As
shown in FIGS. 3 and 4, the first electrodes 6 of adjacent
same color sub-pixels are connected to each other.

[0037] Inoneembodiment, as shown in FI1G. 3, the display
structure, from bottom to top, may sequentially include a
substrate 1, a buffer layer 2, a gate insulating layer 3, an
interlayer dielectric layer 4, a flat layer 5, a first electrode 6,
apixel defining layer 7 and a second electrode 8. The driving
transistor includes an active layer 10, a gate electrode 11, a
source electrode 12 and a drain electrode 13. An organic
material layer 9 is disposed between the first electrode 6 and
the second electrode 8.

[0038] Each block of organic material layer 9 corresponds
to one sub-pixel, and the first electrodes 6 of a plurality of
sub-pixels of the same color are connected to each other.
According to the above, when the first electrodes 6 are
formed, the first electrodes 6 can be connected to each other,
and thus the plurality of same color sub-pixels are connected
to each other. By connecting the driving transistor with the
first electrode 6 of any one of the sub-pixels, a structure that
the driving transistor is connected to the first electrode 6 of
the sub-pixels can be formed, which is advantageous for
simplifying the connection structure between the driving
transistor and the first electrode 6.

[0039] The driving transistor may be connected to the
plurality of same color sub-pixels in other manners. For
example, in a case where the first electrodes of the same
color sub-pixel are not connected to each other, a via-hole
may be disposed at a position corresponding to the first
electrode of each sub-pixel, and then the drain electrode of
the driving transistor is extended to each via-hole, thereby
realizing the electrical connection to the first electrode in
each via-hole.

[0040] It should be noted that, in the embodiment shown
in FIG. 3, the organic material layer 9 may be disposed
above the driving transistor, that is, the second region B
where the driving circuits are located may emit light as well.
No organic material layer may be disposed above the driving
transistor if such is needed, as shown in FIG. 4, so that the
second region B where the driving circuits are located does
not emit light.

[0041] FIG. 5 is a schematic diagram of a driving circuit
shown in accordance with an embodiment of the present
disclosure. As shown in FIG. 5, the driving circuit includes:
[0042] a switching transistor TFT1, a first terminal of the
switching transistor TFT1 is connected to a scanning line
SL, and a second terminal of the switching transistor TFT1
is connected to a data line DL;

[0043] a driving transistor TFT2, a first terminal of the
driving transistor TFT2 is connected to a third terminal of
the switching transistor TFT1, a second terminal of the
driving transistor TFT2 is connected to a preset voltage Vdd,
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and a third terminal of the driving transistor TFT2 is
connected to the organic light emitting diode OLED; and
[0044] a capacitor C, a first terminal of the capacitor C is
connected to the first terminal of the driving transistor TFT2,
and a second terminal of the capacitor C is connected to the
second terminal of the driving transistor TFT2.

[0045] In one embodiment, the above described first ter-
minal may refer to a gate electrode, the second terminal may
refer to a source electrode, and the third terminal may refer
to a drain electrode. The scanning line SL. may input a signal
to the gate electrode of the switching transistor TFT1 such
that the switching transistor TFT1 is turned on, and then the
signal on the data line DL is transmitted to the drain
electrode of the switching transistor TFT1 through its source
electrode, and is applied to the gate electrode of the driving
transistor TFT2, so that the driving transistor TFT2 is turned
on. The signal of the preset voltage Vdd generates a current
through the driving transistor TFT2 and input it to the
organic light emitting diode OLED, such that the organic
light emitting diode OLED emits light.

[0046] It should be noted that the structure of the driving
circuit is not limited to the case in the embodiment shown in
FIG. 5. For example, a structure or a process such as 6T1C,
7T1C or NMOS, CMOS may be employed as well.

[0047] FIG. 6 is a schematic diagram of a display panel
shown in accordance with an embodiment of the present
disclosure. As shown in FIG. 6, a display panel, includes the
display structure X of any of the above embodiments, and
further includes:

[0048] an effective light emitting region Y, wherein a
plurality of effective light emitting pixels and a plurality of
driving circuits are disposed in the effective light emitting
region Y, each effective light emitting pixel includes a
plurality of sub-pixels, and the sub-pixels in the effective
light emitting region Y correspond to a driving circuits one
by one.

[0049] In one embodiment, in the effective light emitting
region of the display panel, since each sub-pixel corresponds
to a driving circuit one by one, for example, the driving
transistor is disposed under the organic light emitting layer
of the sub-pixel, such that each sub-pixel can be separately
controlled, thereby realizing that the pattern can be dis-
played in the effective light emitting region.

[0050] In this case, if it needs to dispose an image acqui-
sition device under the display panel, the image acquisition
device can be disposed under the first region of the display
structure, and since the first region is nearly transparent, and
has a certain display effect, the effective light emitting
region and the first region of the display structure together
can function as the display region, so that the region in
which the image acquisition device is disposed can be used
as the display region as well, which is advantageous for
increasing the proportion of display region on the front of
the display panel and making the display panel appear more
beautiful as a whole.

[0051] It should be noted that, in the embodiment shown
in FIG. 3, the organic material layer 9 may be disposed
above the driving transistor, that is, the second region B
where the driving circuits are located may emit light as well.
In this case, the driving transistor in the display structure and
the driving transistor of the driving circuit in the effective
light emitting region can be used at the same time.

[0052] In the case of the embodiment shown in FIG. 4, no
organic material layer is disposed above the driving transis-
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tor, and then the driving transistor in the display structure
can be disposed in the frame region of the display panel,
thereby avoiding that the driving transistor affects the trans-
mittance of the display panel.

[0053] In one embodiment, based on the embodiment
shown in FIG. 6, the display structure includes:

[0054] a plurality of pixels, disposed in a first region of the
display structure, wherein each pixel includes n colors of
sub-pixels, and the sub-pixel includes an organic light
emitting diode; and

[0055] n driving circuits, disposed in a second region of
the display structure, wherein the i” driving circuit is con-
figured to drive each sub-pixel of the i” color, 1=isn, and n
is an integer greater than 1.

[0056] In one embodiment, the driving circuit includes a
driving transistor, and the organic light emitting diode
includes a first electrode, a second electrode, and an organic
light emitting layer disposed between the first electrode and
the second electrode;

[0057] wherein the driving transistor in the i”* driving
circuit is connected to a first electrode of each sub-pixel of
the i” color.

[0058] In one embodiment, the first electrodes of adjacent
same color sub-pixels are connected to each other.

[0059] In one embodiment, the driving circuit includes:
[0060] a switching transistor, wherein a first terminal of
the switching transistor is connected to a scanning line, and
a second terminal of the switching transistor is connected to
a data line;

[0061] a driving transistor, wherein a first terminal of the
driving transistor is connected to a third terminal of the
switching transistor, a second terminal of the driving tran-
sistor is connected to a preset voltage, and a third terminal
of the driving transistor is connected to the organic light
emitting diode; and

[0062] a capacitor, wherein a first terminal of the capacitor
1s connected to the first terminal of the driving transistor, and
a second terminal of the capacitor is connected to the second
terminal of the driving transistor.

[0063] Optionally, the display panel further includes:
[0064] a gate driving circuit, configured to input a gate
driving signal to the driving circuit; and

[0065] a data signal circuit, configured to input a data
signal to the drive circuit.

[0066] The driving circuit includes the driving circuit in
the display structure, and includes the driving circuit in the
effective light emitting region as well.

[0067] In one embodiment, the gate driving circuit can
input a gate driving signal to the driving circuit through the
scanning line. For the n driving circuits in the display
structure, the gate driving signal can be input to the n driving
circuits through one scanning line, or the gate driving signal
can be input to the n driving circuits through n scanning lines
in a one-to-one correspondence as well. In addition, the gate
driving signal can be input to the a driving circuits of the n
driving circuits through one scanning line, and the gate
driving signal can be input to the n-a driving circuits of the
n driving circuits through n-a scanning lines in a one-to-one
correspondence, wherein a is a positive integer smaller than
n
[0068] For the driving circuit in the effective light-emit-
ting region of the above display panel, the gate driving
signal may be input through the scanning line. The scanning
line, through which the gate driving signal may be input to
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the driving circuit in the effective light-emitting region of the
display panel, may be multiplexed to input the gate driving
signal to the driving circuit in the above display structure.
[0069] The scanning line through which the gate driving
signal may be input to the driving circuit in the effective
light-emitting region of the display panel, and the scanning
line through which the gate driving signal may be input to
the driving circuit in the above display structure, may be
different. For example, the gate driving signal is input to the
driving circuit in the display structure through one scanning
line, and the gate driving signal is input to the driving circuit
in the effective light emitting region of the display panel
through m scanning lines. The scanning line, through which
the gate driving signal is input to the driving circuit in the
above display structure, can be placed at any position in the
m+1 scanning lines, for example, in the first row or in the
(m+1)" row.

[0070] Optionally, the display panel further includes:
[0071] an array substrate, wherein the gate driving circuit
is disposed on the array substrate.

[0072] In one embodiment, the gate driving circuit (Gate
1C) may be disposed on the array substrate to form a GOA
(Gate IC On Array) structure.

[0073] The embodiment of the present disclosure further
provides a display device that includes the display panel of
any of the above embodiments and further includes:
[0074] an image acquisition device, disposed in the first
region and located on a side of the display structure away
from the light exiting direction.

[0075] In one embodiment, the image acquisition device
can be disposed under the display panel, specifically in the
first region of the display structure and on a side of the
display structure away from the light exiting direction. Since
the first region is nearly transparent, and has a certain
display effect, the effective light emitting region and the first
region of the display structure together can function as the
display region, so that the region in which the image
acquisition device is disposed can be used as the display
region as well, which is advantageous for increasing the
proportion of display region on the front of the display
device and making the display device appear more beautiful
as a whole.

[0076] Optionally, the display device further includes:
[0077] asensor, disposed in the first region and located on
a side of the display structure away from the light exiting
direction.

[0078] Inoneembodiment, if it needs to dispose the sensor
in the display device, the sensor may be disposed in the first
region of the display structure and located on the side of the
display structure away from the light exiting direction as
well, so that the region where the sensor is disposed can be
used as the display region as well, which is advantageous for
increasing the proportion of display region on the front of
the display device and making the display device appear
more beautiful as a whole. Wherein, the sensor may include
a distance sensor, an ambient light sensor, or the like.
[0079] It should be noted that the display device may be a
mobile terminal, such as a mobile phone, a tablet computer,
a smart wearable device, etc., or may be other types of
devices, such as a television, a computer screen, or the like.
[0080] FIG. 7 is a schematic block diagram of a device
700 for display shown in accordance with an embodiment of
the present disclosure. For example, device 700 can be a
mobile phone, a computer, a digital broadcast terminal, a
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message transceiver, a gaming console, a tablet device, a
medical device, a fitness device, a personal digital assistant,
or the like.

[0081] Referring to FIG. 7, the device 700 may include
one or more of the following components: a processing
component 702, a memory 704, a power component 706, a
multimedia component 708, an audio component 710, an
input/output (I/O) interface 712, a sensor component 714,
and a communication component 716. The device 700
further includes the display panel of any of the above
embodiments.

[0082] The processing component 702 typically controls
the overall operations of the device 700, such as the opera-
tions associated with display, telephone call, data commu-
nication, camera operation and recording operation. The
processing component 702 can include one or more proces-
sors 720 to execute instructions to perform all or part of the
steps in the above described methods. Moreover, the pro-
cessing component 702 can include one or more modules to
facilitate the interaction between the processing component
702 and other components. For example, the processing
component 702 can include a multimedia module to facili-
tate the interaction between the multimedia component 708
and the processing component 702.

[0083] The memory 704 is configured to store various
types of data to support the operation of the device 700.
Examples of such data include instructions for any applica-
tion or method operated on device 700, such as the contact
data, the phone book data, messages, pictures, videos, and
the like. The memory 704 can be implemented by any type
of volatile or non-volatile storage device, or a combination
thereof, such as a static random access memory (SRAM), an
electrically erasable programmable read-only memory (EE-
PROM), an erasable programmable read-only memory
(EPROM), a programmable read-only memory (PROM), a
read-only memory (ROM), a magnetic memory, a flash
memory, a magnetic disk or optical disk.

[0084] The power component 706 provides power to the
respective components of the device 700. The power com-
ponent 706 can include a power management system, one or
more power sources, and other components associated with
the generation, management, and distribution of power in
the device 700.

[0085] The multimedia component 708 includes a screen
providing an output interface between the device 700 and
the user. In some embodiments, the screen can include a
liquid crystal display (LCD) and a touch panel (TP). If the
screen includes the touch panel, the screen can be imple-
mented as a touch screen to receive input signals from the
user. The touch panel includes one or more touch sensors to
sense touches, swipes, and gestures on the touch panel. The
touch sensors may not only sense a boundary of a touch or
swipe action, but further sense a period of time and a
pressure associated with the touch or swipe action. In some
embodiments, the multimedia component 708 includes a
front camera and/or a rear camera. When the device 700 is
in an operation mode, such as a photographing mode or a
video mode, the front camera and/or the rear camera can
receive external multimedia data. Each of the front camera
and the rear camera may be a fixed optical lens system or
have capability of focus and optical zoom.

[0086] The audio component 710 is configured to output
and/or input an audio signal. For example, the audio com-
ponent 710 includes a microphone (MIC) configured to
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receive an external audio signal when the device 700 is in an
operation mode, such as a call mode, a recording mode and
a voice recognition mode. The received audio signal may be
further stored in the memory 704 or transmitted via the
communication component 716. In some embodiments, the
audio component 710 further includes a speaker for output-
ting the audio signal.

[0087] The /O interface 712 provides an interface
between the processing component 702 and peripheral inter-
face modules such as a keyboard, a click wheel, buttons, and
the like. These buttons may include, but are not limited to,
a home button, a volume button, a starting button and a
locking button.

[0088] The sensor component 714 includes one or more
sensors for providing status assessments of various aspects
of the device 700. For example, the sensor component 714
can detect an open/closed status of the device 700, relative
positioning of components such as the display and the
keypad of the device 700. The sensor component 714 can
further detect a change in position of one component of the
device 700 or of the device 700, the presence or absence of
user contacting with the device 700, orientation, or accel-
eration/deceleration of the device 700, and a change in
temperature of the device 700. The sensor component 714
can include a proximity sensor configured to detect the
presence of nearby objects without any physical contact. The
sensor component 714 can further include a light sensor,
such as a CMOS or CCD image sensor, configured to be
used in imaging applications. In some embodiments, the
sensor component 714 can further include an accelerometer
Sensor, a gyroscope sensot, a magnetic sensor, a pressure
Sensor or a temperature sensor.

[0089] The communication component 716 is configured
to facilitate wired or wireless communication between the
device 700 and other devices. The device 700 can access a
wireless network based on a communication standard, such
as WiF1, 2G or 3G, or a combination thereof, In an exem-
plary embodiment, the communication component 716
receives broadcast signals or broadcast associated informa-
tion from an external broadcast management system via a
broadcast channel. In an exemplary embodiment, the com-
munication component 716 further includes a near field
communication (NFC) module to facilitate short-range com-
munications. For example, the NFC module can be imple-
mented based on a radio frequency identification (RFID)
technology, an infrared data association (IrDA) technology,
an ultra-wideband (UWB) technology, a Bluetooth (BT)
technology and other technologies.

[0090] In an exemplary embodiment, the device 700 may
be implemented with one or more application specific inte-
grated circuit (ASIC), digital signal processor (DSP), digital
signal processing device (DSPD), programmable logic
device (PLD), field programmable Gate array(FPGA), con-
troller, microcontroller, microprocessor or other electronic
component.

[0091] In an exemplary embodiment, there is further pro-
vided a non-transitory computer-readable storage medium
including instructions, such as a memory 704 including
instructions executable by the processor 720 of the device
700 to perform the above described method. For example,
the non-transitory computer readable storage medium may
be a ROM, a random access memory (RAM), a CD-ROM,
a magnetic tape, a floppy disc, and an optical data storage
device.
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[0092] It is noted that the various modules, sub-modules,
units, and components in the present disclosure can be
implemented using any suitable technology. For example, a
module may be implemented using circuitry, such as an
integrated circuit (IC). As another example, a module may
be implemented as a processing circuit executing software
instructions.

[0093] Other embodiments of the present disclosure will
be apparent to those skilled in the art after consideration of
the specification and practice of the present disclosure
disclosed herein. The present application is intended to
cover any variations, uses or adaptations of the present
disclosure, which are in accordance with the general prin-
ciple of the present disclosure and include common general
knowledge or conventional technical means in the art that
are not disclosed in the present disclosure. The specification
and embodiments are only illustrative, and the real scope
and spirit of the present disclosure is defined by the
appended claims.

[0094] It should be understood that the present disclosure
is not limited to the precise structures that have been
described above and shown in the drawings, and various
modifications and changes can be made without departing
from the scope thereof. The scope of the present disclosure
is limited only by the appended claims.

What is claimed is:

1. A display structure, comprising:

a plurality of pixels disposed in a first region of the
display structure, wherein each pixel of the plurality of
pixels comprises a plurality of sub-pixels of N number
of colors, and each sub-pixel of the plurality of sub-
pixels comprises an organic light emitting diode; and

N number of driving circuits disposed in a second region
of the display structure, wherein an i driving circuit of
the N number of driving circuits is configured to drive
each sub-pixel of an i color of the plurality of sub-
pixels, wherein 1=i=N and N is an integer greater than
L.

2. The display structure according to claim 1, wherein
each of the N number of driving circuits comprises a driving
transistor,

wherein the organic light emitting diode of each of the
plurality of sub-pixels comprises a first electrode, a
second electrode, and an organic light emitting layer
disposed between the first electrode and the second
electrode, and

wherein a driving transistor of the i driving circuit is
connected to the first electrode of the organic light
emitting diode of each respective sub-pixel of the
plurality of sub-pixels of the i” color.

3. The display structure according to claim 2, wherein the
first electrodes of adjacent same color sub-pixels are con-
nected to each other.

4. The display structure according to claim 1, wherein
each driving circuit of the N number of driving circuits
comprises:

a switching transistor, wherein a first terminal of the

switching transistor is connected to a scanning line, and
a second terminal of the switching transistor is con-
nected to a data line;

a driving transistor, wherein a first terminal of the driving
transistor is connected to a third terminal of the switch-
ing transistor, a second terminal of the driving transis-
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tor is connected to a preset voltage, and a third terminal
of the driving transistor is connected to the organic light
emitting diode; and

a capacitor, wherein a first terminal of the capacitor is
connected to the first terminal of the driving transistor,
and a second terminal of the capacitor is connected to
the second terminal of the driving transistor.

5. A display panel, comprising:

a display structure that comprises:
a plurality of pixels disposed in a first region of the

display structure, wherein each pixel of the plurality
of pixels comprises a plurality of sub-pixels of N
number of colors, and each sub-pixel of the plurality
of sub-pixels comprises an organic light emitting
diode; and
N number of driving circuits disposed in a second
region of the display structure, wherein an i” driving
circuit of the N number of driving circuits is con-
figured to drive each sub-pixel of an i color of the
plurality of sub-pixels, wherein 1<i<N, and N is an
integer greater than 1, and
wherein the display panel further comprises an effective
light emitting region comprising a plurality of effective
light emitting pixels and a plurality of driving circuits
disposed in the effective light emitting region, wherein
each of the plurality of effective light emitting pixels
includes a plurality of sub-pixels, and each of the
plurality of sub-pixels in the effective light emitting
region corresponds to a respective one of the plurality
of driving circuits.
6. The display panel according to claim 5, further com-
prising:
a gate driving circuit configured to input a gate driving
signal to each of the plurality of driving circuits; and
a data signal circuit configured to input a data signal to
each of the plurality of driving circuits.
7. The display panel according to claim 6, further com-
prising:
an array substrate, wherein the gate driving circuit is
disposed on the array substrate.
8. A display device, comprising:
a display panel that comprises:
a display structure that comprises:

a plurality of pixels disposed in a first region of the
display structure, wherein each pixel of the plu-
rality of pixels comprises a plurality of sub-pixels
of N number of colors, and each sub-pixel of the
plurality of sub-pixels comprises an organic light
emitting diode; and

N number of driving circuits disposed in a second
region of the display structure, wherein an i”
driving circuit of the N number of driving circuits
is configured to drive each sub-pixel of ani” color
of the plurality of sub-pixels, wherein 1=i<N, and
N is an integer greater than 1, and

wherein the display panel further comprises an effec-
tive light emitting region comprising a plurality of
effective light emitting pixels and a plurality of
driving circuits disposed in the effective light emit-
ting region, wherein each of the plurality of effective
light emitting pixels includes a plurality of sub-
pixels, and each of the plurality of sub-pixels in the

effective light emitting region corresponds to a

respective one of the plurality of driving circuits, and
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wherein the display device further comprises an image
acquisition device disposed in the first region and
located on a side of the display structure away from a
light exiting direction.

9. The display device according to claim 8, further com-

prising:

a sensor disposed in the first region and located on the side
of the display structure away from the light exiting
direction.
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