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(57) ABSTRACT

The present disclosure provides an OLED display panel and
a driving method for the OLED display panel. The display
panel comprises a first data converter configured to encode
voltage data into parallel transmission data, the number of
data bits of the transmission data being greater than that of
the voltage data; a second data converter configured to
convert the transmission data into serial relay data; a trans-
mitter configured to convert the relay data into differential
data and send the differential data; and a timing controller
configured to receive the differential data and clock infor-
mation in the differential data, and perform voltage com-
pensation.
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OLED DISPLAY PANEL AND DRIVING
METHOD FOR THE OLED DISPLAY PANEL

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present disclosure relates to the technical field
of display technology, and more particularly to an OLED
display panel and a driving method for the OLED display
panel.

Description of the Related Art

[0002] Existing display panels mainly include liquid crys-
tal display (LCD) panels and OLED (organic light emitting
diode) display panels. OLED display panels have been
regarded as the most promising display panels due to their
advantages of self-illumination, low driving voltage, high
luminous efficiency, short response time, high definition and
contrast, a viewing angle of approximately 180 degrees,
wide available temperature range, the capability of flexible
display and large-area full-color display, and the like. With
the improvement in processes and manufacturing proce-
dures of OLED display panels and the reduced cost, OLED
TV sets have become more widespread and have been
gradually known and accepted by consumers.

[0003] However, the problem of quite low stability of
device performance of OLED display panels has long been
criticized. The device performance includes the threshold
voltage of the OLED, the threshold voltage and mobility of
the transistor, and the like. Due to the change and drift in
device characteristics and the difference between devices,
the characteristics of OLED display panels will become
worse, thereby influencing the viewing effect. Therefore,
those characteristics need to be compensated.

[0004] However, if the conventional serial electrical com-
pensation is used, impedance mismatching, clock skew and
other problems will be caused. Once the clock and the data
are out of sync, transmission data errors will be caused.
Consequently, the panel characteristics are not compensated
and the display effect will even deteriorate.

SUMMARY OF THE INVENTION

[0005] An objective of the present disclosure is to provide
an OLED display panel and a driving method for the OLED
display panel, in order to solve the clock and the data being
out-of-sync.

[0006] For this purpose, the OLED display panel provided
by the present disclosure adopts the following technical
solution:

[0007] An OLED display panel includes:

[0008] a sensing unit configured to acquire voltage data of
an OLED of the display panel or voltage data of a driving
thin-film transistor of a sub-pixel of the display panel;
[0009] a first data converter configured to encode the
voltage data into parallel transmission data according to a
preset encoding rule, the number of data bits of the trans-
mission data being greater than that of the voltage data;
[0010] a second data converter configured to convert the
transmission data into serial relay data;

[0011] a transmitter configured to convert the relay data
into differential data and send the differential data to a timing
controller;
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[0012] the timing controller configured to receive the
differential data and clock information in the differential
data, and perform voltage compensation on a sub-pixel or an
OLED according to the differential data;

[0013] areceiver configured to receive the differential data
and convert the differential data into the relay data;

[0014] aclock data restorer configured to acquire the clock
information from the relay data;

[0015] a third data converter configured to convert the
relay data into the transmission data according to the clock
information; and

[0016] a fourth data converter configured to decode the
transmission data into the voltage data according to the
preset encoding rule, the number of data bits of the trans-
mission data being greater than that of the voltage data;
wherein

[0017] the timing controller is further configured to
receive the voltage data and perform voltage compensation
on the sub-pixel or the OLED according to the voltage data;
[0018] wherein the sensing unit comprises a plurality of
sensing units which are connected in a cascaded manner.
[0019] In the OLED display panel of the present disclo-
sure, the sensing unit is an independent element.

[0020] In the OLED display panel of the present disclo-
sure, the OLED display panel further comprises a source
driving chip; and the sensing unit is integrated in the source
driving chip.

[0021] In the OLED display panel of the present disclo-
sure, the first data converter, the second data converter, and
the transmitter are integrated in the sensing unit.

[0022] In the OLED display panel of the present disclo-
sure, the first data converter, the second data converter, and
the transmitter are independent elements.

[0023] In the OLED display panel of the present disclo-
sure, the first data converter is an 8b/10b encoder.

[0024] An OLED display panel includes:

[0025] a sensing unit configured to acquire voltage data of
an OLED of the display panel or voltage data of a driving
thin-film transistor of a sub-pixel of the display panel;
[0026] a first data converter configured to encode the
voltage data into parallel transmission data according to a
preset encoding rule, the number of data bits of the trans-
mission data being greater than that of the voltage data;
[0027] a second data converter configured to convert the
transmission data into serial relay data;

[0028] a transmitter configured to convert the relay data
into differential data and send the differential data to a timing
controller;

[0029] the timing controller configured to receive the
differential data and clock information in the differential
data, and perform voltage compensation on a sub-pixel or an
OLED according to the differential data.

[0030] In the OLED display panel of the present disclo-
sure, the display panel further comprises:

[0031] areceiver configured to receive the differential data
and convert the differential data into the relay data;

[0032] aclock data restorer configured to acquire the clock
information from the relay data;

[0033] a third data converter configured to convert the
relay data into the transmission data according to the clock
information; and

[0034] a fourth data converter configured to decode the
transmission data into the voltage data according to the
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preset encoding rule, the number of data bits of the trans-
mission data being greater than that of the voltage data;
wherein

[0035] the timing controller is further configured to
receive the voltage data and perform voltage compensation
on the sub-pixel or the OLED according to the voltage data.
[0036] In the OLED display panel of the present disclo-
sure, the sensing unit is an independent element.

[0037] In the OLED display panel of the present disclo-
sure, the OLED display panel further comprises a source
driving chip; and the sensing unit is integrated in the source
driving chip.

[0038] In the OLED display panel of the present disclo-
sure, the sensing unit comprises a plurality of sensing units
which are connected in a cascaded manner.

[0039] In the OLED display panel of the present disclo-
sure, the first data converter, the second data converter, and
the transmitter are integrated in the sensing unit.

[0040] In the OLED display panel of the present disclo-
sure, the first data converter, the second data converter, and
the transmitter are independent elements.

[0041] In the OLED display panel of the present disclo-
sure, the first data converter is an 8b/10b encoder.

[0042] In order to solve the foregoing problem, the pre-
ferred embodiment of the present disclosure further provides
a driving method for an OLED display panel. The driving
method for an OLED display panel includes:

[0043] acquiring differential data sent by a sensing unit,
the differential data comprising voltage data of a driving
thin-film transistor of a sub-pixel or voltage data of an
OLED;

[0044] converting the differential data into serial relay
data;

[0045] acquiring clock information from the relay data;
[0046] converting the relay data into parallel transmission

data according to the clock information;

[0047] decoding the transmission data into voltage data
according to a preset encoding rule, the number of data bits
of the transmission data being greater than that of the voltage
data; and

[0048] performing voltage compensation on the sub-pixel
or the OLED according to the voltage data.

[0049] In the driving method for an OLED display panel
of the present disclosure, before acquiring differential data
sent by a sensing unit, the method further includes:

[0050] acquiring voltage data of the driving thin-film
transistor of the sub-pixel or the voltage data of the OLED;
[0051] encoding the voltage data into parallel transmission
data according to the preset encoding rule, the number of
data bits of the transmission data being greater than that of
the voltage data;

[0052] converting the transmission data into serial relay
data;

[0053] converting the relay data into differential data; and
[0054] separately sending the differential data to a timing
controller.

[0055] In the driving method for an OLED display panel

of the present disclosure, the preset encoding rule is an
8b/10b encoding rule.

[0056] In the driving method for an OLED display panel
of the present disclosure, the transmission data comprise
control characters, and the control characters include a
starting identifier for controlling starting of transmission of
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the transmission data and an ending identifier for controlling
ending of transmission of the transmission data.

[0057] In the driving method for an OLED display panel
of the present disclosure, separately sending the differential
data to a timing controller includes:

[0058] sending the differential data sequentially from low
bits to high bits.

[0059] In the driving method for an OLED display panel
of the present disclosure, the differential data are a highly
noise resistant low-voltage differential signal and the relay
data are a high-speed serial signal in a CMOS level.
[0060] Compared with the conventional technology, the
advantage of the present disclosure is as follows: The
voltage data acquired by the sensing unit is encoded, par-
allel-to-serial converted, and then converted into differential
data which is then transmitted to the timing controller. The
timing controller extracts voltage data and a clock signal
from the differential data, and performs voltage compensa-
tion on the sub-pixel or the OLED according to the clock
signal and the voltage data. When signals are to be trans-
mitted to the timing controller, the transmission only
requires the differential data and does not require the dif-
ferential clock signal, which can eliminate the clock skew
caused by impendence mismatching or the like. Thus, both
accuracy of data transmission and stability of data transmis-
sion are improved.

[0061] To make the contents of the present disclosure
more apparent and understandable, the present disclosure
will be described below in detail by preferred embodiments
with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0062] The technical solution, as well as beneficial advan-
tages, of the present disclosure will be apparent from the
following detailed description of the specific embodiments
of the present disclosure, with reference to the accompany-
ing drawings.

[0063] FIG. 1 is a schematic view showing data transmis-
sion of a conventional sensing unit.

[0064] FIG. 2 is a schematic view showing clock skew in
the data transmission of the conventional sensing unit.
[0065] FIG. 3 is a schematic view showing data transmis-
sion of a sensing unit according to an embodiment of the
present disclosure.

[0066] FIG. 4 is a block diagram of an OLED display
panel according to an embodiment of the present disclosure.
[0067] FIG. 5 is another block diagram of an OLED
display panel according to an embodiment of the present
disclosure.

[0068] FIG. 6 is a schematic view showing a process of
sending a signal by the OLED display panel according to an
embodiment of the present disclosure.

[0069] FIG. 7 is still another block diagram of an OLED
display panel according to an embodiment of the present
disclosure.

[0070] FIG. 81s a schematic view of a process of receiving
a signal by the OLED display panel according to an embodi-
ment of the present disclosure.

[0071] FIG. 9 is a schematic view showing another pro-
cess of receiving a signal by the OLED display panel
according to an embodiment of the present disclosure.
[0072] FIG. 10 is a schematic view of differential data
according to an embodiment of the present disclosure.
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[0073] FIG. 11 is a flowchart of a driving method for the
OLED display panel according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0074] For better explaining the technical solution and the
effect of the present disclosure, the present disclosure will be
further described in detail with the accompanying drawings
and the specific embodiments. The described embodiments
are some but not all of the embodiments of the present
disclosure. All other embodiments obtained by a person of
ordinary skill in the art based on the embodiments of the
present disclosure without creative efforts shall fall within
the protection scope of the present disclosure.

[0075] In the drawings, similar structural units are desig-
nated by the same reference numerals.

[0076] An OLED display panel and a driving method for
the OLED display panel according to an embodiment of the
present disclosure will be described below with reference to
FIG. 1 to FIG. 11.

[0077] According to an embodiment of the present disclo-
sure, as shown in FIG. 1 to FIG. 11, FIG. 1 is a schematic
view showing data transmission of a conventional sensing
unit; FIG. 2 is a schematic view showing clock skew in the
data transmission of the conventional sensing unit; FIG. 3 is
a schematic view showing data transmission of a sensing
unit according to an embodiment of the present disclosure;
FIG. 4 is a block diagram of an OLED display panel
according to an embodiment of the present disclosure; FIG.
5 is another block diagram of an OLED display panel
according to an embodiment of the present disclosure; FIG.
6 is a schematic view showing a process of sending a signal
by the OLED display panel according to an embodiment of
the present disclosure; FIG. 7 is still another block diagram
of an OLED display panel according to an embodiment of
the present disclosure; FIG. 8 is a schematic view of a
process of receiving a signal by the OLED display panel
according to an embodiment of the present disclosure; FIG.
9 is a schematic view showing another process of receiving
a signal by the OLED display panel according to an embodi-
ment of the present disclosure; FIG. 10 is a schematic view
of differential data according to an embodiment of the
present disclosure; and FIG. 11 is a flowchart of a driving
method for the OLED display panel according to an embodi-
ment of the present disclosure.

[0078] As one of the methods for solving the low stability
of device performance of OLED display panels, electrical
compensation is used. A sensing unit first senses a threshold
voltage of a driving TFT of each sub-pixel or a threshold
voltage of an OLED, and then feeds the sensed data back to
a timing controller (TCON) which performs compensation
on each sub-pixel by using the sensed data with a corre-
sponding algorithm.

[0079] There are many ways of transmitting the sensed
data back to the TCON from the sensing IC, including
parallel transmission and serial transmission.

[0080] The parallel transmission will occupy many signal
lines and thus increase the area of the IC, resulting in low
resistance to interference, much noise introduced therebe-
tween, and low transmission rate.

[0081] The serial transmission uses differential signals,
and outside noise is loaded onto two differential lines used
for parallel transmission and may be offset by subtraction, so
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that it is highly resistant to the outside noise. Furthermore,
the serial transmission will occupy fewer signal lines, result-
ing in low self-interference and a high transmission rate.

[0082] As shown in FIG. 1, the serial transmission uses
differential signals. A sensing unit 101 transmits differential
data and a differential clock to a timing controller 102,
respectively. However, as shown in FIG. 2, there may be
impedance mismatching, clock skew, or other problems in
this transmission. As shown, a curve L1 denotes a control
signal, a curve L2 denotes differential data, a curve L3
denotes a clock on the transmitting side, and a curve [4
denotes a clock on the receiving side. As shown, the clock
curve indicated by the curve L4 and the clock curve indi-
cated by the curve L3 are out of sync. Once the clock and
the data are out of sync, transmission errors will be caused.
Consequently, characteristics of the display panel are not
compensated and the display effect will even deteriorate.

[0083] As shown in FIG. 3 and FIG. 4, the embodiment
provides an OLED display panel comprising a sensing unit
20, a first data converter 211, a second data converter 212,
a transmitter 213, and a timing control chip 220.

[0084] The sensing unit 210 is configured to acquire
voltage data of an OLED of the display panel or voltage data
of a driving thin-film transistor of a sub-pixel of the display
panel.

[0085] The first data converter 211 is configured to encode
the voltage data into parallel transmission data according to
a preset encoding rule, the number of data bits of the
transmission data being greater than that of the voltage data.

[0086] The second data converter 212 is configured to
convert the transmission data into serial relay data.

[0087] The transmitter 213 is configured to convert the
relay data into differential data and send the differential data
to the timing controller.

[0088] The timing controller 220 is configured to receive
the differential data and clock information in the differential
data, and perform voltage compensation on the sub-pixel or
the OLED according to the differential data.

[0089] The voltage data acquired by the sensing unit 210
is encoded, parallel-to-serial converted, and then converted
into differential data which is then transmitted to the timing
controller 220. The timing controller 220 extracts voltage
data and a clock signal from the differential data, and
performs voltage compensation on the sub-pixel or the
OLED according to the clock signal and the voltage data.
When signals are to be transmitted to the timing controller
220, the transmission only requires the differential data and
does not require the differential clock signal, which can
eliminate the clock skew caused by impendence mismatch-
ing or the like. Thus, both accuracy of data transmission and
stability of data transmission are improved.

[0090] As shown in FIG. 5, optionally, the first data
converter 211, the second data converter 212, and the
transmitter 213 may be integrated in the sensing unit 210.
The first data converter 211, the second data converter 212,
and the transmitter 213 may be arranged separately, or
partially integrated together.

[0091] Specifically, as shown in FIG. 6, the sensing unit
senses and acquires voltage data of an OLED of a display
panel or voltage data of a driving thin-film transistor of a
sub-pixel of the display panel, and then sends the voltage
data to an input register 215.
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[0092] The input register 215 is configured to store the
input voltage data temporarily. The input register sends the
temporarily stored voltage data to an 8b/10b encoder 216.
[0093] The 8b/10b encoder 216, i.e., the first data con-
verter, converts the 8-bit voltage data into 10-bit transmis-
sion data according to an encoding rule, and then sends the
10-bit transmission data to a parallel-to-serial converter 217.
[0094] The parallel-to-serial converter 217, i.e., the sec-
ond data converter, converts the parallel transmission data
into serial relay data, and then sends the serial relay data to
the transmitter 213.

[0095] The transmitter 213 is configured to convert the
relay data into differential data and send the differential data
to the timing controller. The differential data are a highly
noise resistant low-voltage differential signal and the relay
data are a high-speed serial signal in a CMOS level.
[0096] Optionally, the 8b/10b encoder 216, the parallel-
to-serial converter 217, and the transmitter 213 may be
integrated in the sensing unit, or arranged separately, or
partially integrated together.

[0097] Further, as shown in FIG. 7, the display panel
further comprises a receiver 221, a clock data restorer 222,
a third data converter 223, and a fourth data converter 224.
[0098] The receiver 221 is configured to receive the dif-
ferential data and convert the differential data into the relay
data; the clock data restorer 222 is configured to acquire the
clock information from the relay data; the third data con-
verter 223 is configured to convert the relay data into the
transmission data according to the clock information; the
fourth data converter 224 is configured to decode the trans-
mission data into the voltage data according to the preset
encoding rule, and the number of data bits of the transmis-
sion data is greater than that of the voltage data; and the
timing controller 220 is further configured to receive the
voltage data and perform voltage compensation on the
sub-pixel or the OLED according to the voltage data.
[0099] As shown in FIG. 8, the receiver 221, the clock
data restorer 222, the third data converter 223, and the fourth
data converter 224 in this embodiment may be integrated in
the timing controller. Of course, the receiver 221, the clock
data restorer 222, the third data converter 223, and the fourth
data converter 224 in this embodiment may be arranged
separately, or partially integrated in the timing controller.
[0100] Specifically, as shown in FIG. 9, the receiver 221
receives the differential data in the foregoing embodiment
and converts the differential data into serial relay data,
wherein the differential data are a low-voltage differential
signal and the relay data are a serial signal in a CMOS level.
Then, the receiver 221 sends the relay data to the clock data
restorer 222.

[0101] The clock data restorer 222 extracts the clock
information from the serial relay data to complete an optimal
sampling of the serial relay data. Then, the extracted clock
information is sent to a serial-to-parallel converter 226.
[0102] The serial-to-parallel converter 226, i.e., the third
data converter 223, converts the serial relay data into parallel
transmission data according to the clock information, that is,
converts the serial data into the parallel data by using the
clock restored by the clock data restorer. Then, the parallel
transmission data are sent to an 8b/10b decoder 227.
[0103] The 8b/10b decoder 227, i.e., the fourth data con-
verter 224, decodes the parallel transmission data into 8-bit
voltage data according to the preset encoding rule, that is,
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converts 10-bit data into 8-bit data. Then, the 8-bit voltage
data is sent to an output register 228.

[0104] The output register 228 stores the 8-bit voltage data
temporarily.
[0105] At last, the timing controller 220 performs voltage

compensation on each sub-pixel according to the 8-bit
voltage data by a preset algorithm. The stability of device
performance is improved, and the stability of display of the
OLED display panel is thus improved.

[0106] The receiver 221, the clock data restorer 222, the
serial-to-parallel converter 226, the 8b/10b decoder 227, and
the output register 228 in foregoing embodiment may be
arranged separately, or integrated in the timing controller, or
partially integrated in the timing controller.

[0107] Optionally, the sensing unit may be an independent
element, for example, a sensing chip, which is mounted
separately in the display panel.

[0108] Optionally, the OLED display panel further com-
prises a source driving chip; and the sensing unit is inte-
grated in the source driving chip.

[0109] In some embodiments, the sensing unit comprises
a plurality of sensing units which are connected in a cas-
caded manner. The data may be sequentially sent to the
TCON.

[0110] It is to be noted that the use of 8B/10B encoding
can ensure that there are enough signals to be converted in
the data stream and that the number of “0” codes is the same
as that of “1” codes, i.e., DC balanced, so that the PLL on
the receiving side can operate correctly, and the loss of data
caused by clock skew or loss of synchronization on the
receiving side is avoided. Data with a large number of “0”
or “1” are avoided, and an EMI interference is reduced.

[0111] Specifically, the 8-bit original data may be divided
into two parts: low 5-bit EDCBA (set its decimal value as X)
and high 3-bit HGF (set its decimal value as Y), then the
8-bit data may be expressed by D.X.Y.

[0112] 12 control characters are further used in the 8b/10b
encoding. Those control characters may be used as identi-
fiers indicative of states such as a start of a frame, an end of
a frame and an idle state. Similarly to the expression of data
characters, the control characters are generally expressed by
K.X.Y. There are 256 values for 8-bit data, and total 268
values if 12 control characters are counted.

[0113] There are 1024 values for 10-bit data, some of
which may be selected to indicate the 8-bit data. In the
selected codes, the number of 0 should be equal to the
number of 1 as much as possible.

[0114] In 8b/10b encoding, K28.1, K28.5, and K28.7 are
used as control characters of K code, referred to as
“comma”. In any data combination, comma appears only as
a control character and will not appear in data load part.
Therefore, the comma character may be used to indicate a
start of a frame and an end of a frame, or to always correct
a control character aligned with the data stream.

[0115] During the encoding, the low 5-bit original data
EDCBA become a 6-bit code abedei by SB/6B encoding, the
high 3-bit original data HGF become a 4-bit code fghj by
3B/4B encoding, and at last, these two parts are combined to
form a 10-bit code abedeifghj. During the transmission of
the 10-bit code, the code is sent sequentially from low bits

to high bits.
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[0116] Upon receiving a sampling control signal from the
TCON, the sensing unit starts to sense a voltage and
converts the voltage into a digital format so as to obtain the
sensed data.

[0117] The sensing unit sequentially sends signals, as
differential signals such as LVDSs, to the TCON.

[0118] As shown in FIG. 10, a curve L5 denotes a sam-
pling control signal and a curve L6 denotes differential data.
The differential data may be in the LVDS format. Data in the
LVDS format specifically comprises a transmission starting
identifier (TS code), sensed data, a transmission ending
identifier (TE code), and check data.

[0119] Transmission starting identifier (TS code): a con-
trol character used in the 8b/10b encoding is used as a data
transmission starting identifier to start the transmission of
the sensed data.

[0120] Sensed data: the sensed data subjected to the
8b/10b encoding will not be overlapped with the transmis-
sion starting identifier and the transmission ending identifier.
[0121] Transmission ending identifier (TE code): a control
character used in the 8b/10b encoding is used as a data
transmission ending identifier to present an end of the
transmission of the sensed data.

[0122] As shown in FIG. 11, an embodiment of the present
disclosure further provides a driving method for the OLED
display panel. The driving method for the OLED display
panel comprises steps S201 to S206.

[0123] Step S201: acquiring differential data sent by a
sensing unit, the differential data comprising voltage data of
a driving thin-film transistor of a sub-pixel or voltage data of
an OLED.

[0124] Step S202: converting the differential data into
serial relay data.

[0125] Step S203: acquiring clock information from the
relay data.
[0126] Step S204: converting the relay data into parallel

transmission data according to the clock information.
[0127] Step S205: decoding the transmission data into
voltage data according to a preset encoding rule, the number
of data bits of the transmission data being greater than that
of the voltage data.

[0128] Step S206: performing voltage compensation on
the sub-pixel or the OLED according to the voltage data.
[0129] This embodiment is realized by the timing control-
ler alone, or by the cooperation of the timing controller and
other elements. The fact that the timing controller only needs
to receive the differential data and extract a clock signal
from the differential data and does not need to receive a
differential clock signal can eliminate the clock skew caused
by impendence mismatching or the like. Both accuracy of
data transmission and stability of data transmission are
improved.

[0130] Further, before acquiring the differential data sent
by the sensing unit, the driving method further comprises:
[0131] acquiring voltage data of a driving thin-film tran-
sistor of a sub-pixel or voltage data of an OLED;

[0132] encoding the voltage data into parallel transmission
data according to the preset encoding rule, the number of
data bits of the transmission data being greater than that of
the voltage data;

[0133] converting the transmission data into serial relay
data;
[0134] converting the relay data into differential data; and
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[0135] separately sending the differential data to a timing
controller.
[0136] Optionally, the preset encoding rule may be an

8b/10b encoding rule.

[0137] Itis to be noted that the use of 8B/10B encoding
can ensure that there are enough signals to be converted in
the data stream and that the number of “0” codes is the same
as that of “1” codes, i.e., DC balanced, so that the PLL on
the receiving side can operate correctly. and the loss of data
caused by clock skew or loss of synchronization on the
receiving side is avoided. Data with a large number of “0”
or “1” are avoided, and an EMI interference is reduced.
[0138] Specifically, the 8-bit original data may be divided
into two parts: low 5-bit EDCBA (set its decimal value as X)
and high 3-bit HGF (set its decimal value as Y), then the
8-bit data may be expressed by D.X.Y.

[0139] 12 control characters are further used in the 8b/10b
encoding. Those control characters may be used as identi-
fiers indicative of states such as a start of a frame, an end of
a frame and an idle state. Similarly to the expression of data
characters, the control characters are generally expressed by
K.X.Y. There are 256 values for 8-bit data, and total 268
values if 12 control characters are counted.

[0140] There are 1024 values for 10-bit data, some of
which may be selected to indicate the 8-bit data. In the
selected codes, the number of 0 should be equal to the
number of 1 as much as possible.

[0141] In 8b/10b encoding, K28.1, K28.5, and K28.7 are
used as control characters of K code, referred to as
“comma”. In any data combination, comma appears only as
a control character and will not appear in data load part.
Therefore, the comma character may be used to indicate a
start of a frame and an end of a frame, or to always correct
a control character aligned with the data stream.

[0142] During the encoding, the low 5-bit original data
EDCBA become a 6-bit code abedei by SB/6B encoding, the
high 3-bit original data HGF become a 4-bit code fghj by
3B/4B encoding, and at last, these two parts are combined to
form a 10-bit code abedeifghj. During the transmission of
the 10-bit code, the code is sent sequentially from low bits
to high bits.

[0143] Upon receiving a sampling control signal from the
TCON, the sensing unit starts to sense a voltage and
converts the voltage into a digital format so as to obtain the
sensed data.

[0144] The sensing unit sequentially sends signals, as
differential signals such as LVDSs, to the TCON.

[0145] Data in the LVDS format specifically comprises a
transmission starting identifier, sensed data, a transmission
ending identifier, and check data. As shown in the figures,
they are referred to as TS Code, Sensed data, TE Code, and
check Data.

[0146] Transmission starting identifier (TS code): a con-
trol character used in the 8b/10b encoding is used as a data
transmission starting identifier to start the transmission of
the sensed data.

[0147] Sensed data: the sensed data subjected to the
8b/10b encoding will not be overlapped with the transmis-
sion starting identifier and the transmission ending identifier.
[0148] Transmission ending identifier (TE code): a control
character used in the 8b/10b encoding is used as a data
transmission ending identifier to present an end of the
transmission of the sensed data.
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[0149] Tt is to be noted that the use of 8B/10B encoding
can ensure that there are enough signals to be converted in
the data stream and that the number of “0” codes is the same
as that of “1” codes, i.e., DC balanced, so that the PLL on
the receiving side can operate correctly, and the loss of data
caused by clock skew or loss of synchronization on the
receiving side is avoided. Data with a large number of “0”
or “1” are avoided, and an EMI interference is reduced.

[0150] Specifically, the 8-bit original data may be divided
into two parts: low 5-bit EDCBA (set its decimal value as X)
and high 3-bit HGF (set its decimal value as Y), then the
8-bit data may be expressed by D.X.Y.

[0151] 12 control characters are further used in the 8b/10b
encoding. Those control characters may be used as identi-
fiers indicative of states such as a start of a frame, an end of
a frame and an idle state. Similarly to the expression of data
characters, the control characters are generally expressed by
K.X.Y. There are 256 values for 8-bit data, and total 268
values if 12 control characters are counted.

[0152] There are 1024 values for 10-bit data, some of
which may be selected to indicate the 8-bit data. In the
selected codes, the number of 0 should be equal to the
number of 1 as much as possible.

[0153] In 8b/10b encoding, K28.1, K28.5. and K28.7 are
used as control characters of K code, referred to as
“comma”. In any data combination, comma appears only as
a control character and will not appear in data load part.
Therefore, the comma character may be used to indicate a
start of a frame and an end of a frame, or to always correct
a control character aligned with the data stream.

[0154] During the encoding, the low 35-bit original data
EDCBA become a 6-bit code abedei by SB/6B encoding, the
high 3-bit original data HGF become a 4-bit code fghj by
3B/4B encoding, and at last, these two parts are combined to
form a 10-bit code abedeifghj. During the transmission of
the 10-bit code, the code is sent sequentially from low bits
to high bits.

[0155] Upon receiving a sampling control signal from the
TCON, the sensing unit starts to sense a voltage and
converts the voltage into a digital format so as to obtain the
sensed data.

[0156] The sensing unit sequentially sends signals, as
differential signals such as LVDSs, to the TCON.

[0157] Data in the LVDS format specifically comprises a
transmission starting identifier, sensed data, a transmission
ending identifier, and check data. As shown in the figures,
they are referred to as TS Code, Sensed data, TE Code, and
check Data.

[0158] Transmission starting identifier (TS code): a con-
trol character used in the 8b/10b encoding is used as a data
transmission starting identifier to start the transmission of
the sensed data.

[0159] Sensed data: the sensed data subjected to the
8b/10b encoding will not be overlapped with the transmis-
sion starting identifier and the transmission ending identifier.

[0160] Transmission ending identifier (TE code): a control
character used in the 8b/10b encoding is used as a data
transmission ending identifier to present an end of the
transmission of the sensed data.

[0161] Optionally, the OLED display panel further com-
prises a source driving chip; and the sensing unit is inte-
grated in the source driving chip.
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[0162] The sensing unit may comprise a plurality of
sensing units which are connected in a cascaded manner.
The data may be sequentially sent to the TCON.

[0163] In conclusion, although the present disclosure has
been described with reference to the preferred embodiment
thereof, it is apparent to those skilled in the art that a variety
of modifications and changes may be made without depart-
ing from the scope of the present disclosure which is
intended to be defined by the appended claims.

What is claimed is:

1. An OLED display panel, comprising:

a sensing unit configured to acquire voltage data of an
OLED of the display panel or voltage data of a driving
thin-film transistor of a sub-pixel of the display panel,

a first data converter configured to encode the voltage data
into parallel transmission data according to a preset
encoding rule, the number of data bits of the transmis-
sion data being greater than that of the voltage data;

a second data converter configured to convert the trans-
mission data into serial relay data;

a transmitter configured to convert the relay data into
differential data and send the differential data to a
timing controller;

the timing controller configured to receive the differential
data and clock information in the differential data, and
perform voltage compensation on a sub-pixel or an
OLED according to the differential data;

a receiver configured to receive the differential data and
convert the differential data into the relay data;

a clock data restorer configured to acquire the clock
information from the relay data;

a third data converter configured to convert the relay data
into the transmission data according to the clock infor-
mation; and

a fourth data converter configured to decode the trans-
mission data into the voltage data according to the
preset encoding rule, the number of data bits of the
transmission data being greater than that of the voltage
data; wherein

the timing controller is further configured to receive the
voltage data and perform voltage compensation on the
sub-pixel or the OLED according to the voltage data;
wherein

the sensing unit comprises a plurality of sensing units
which are connected in a cascaded manner.

2. The OLED display panel as claimed in claim 1, wherein

the sensing unit is an independent element.

3. The OLED display panel as claimed in claim 1, wherein
the OLED display panel further comprises a source driving
chip; and the sensing unit is integrated in the source driving
chip.

4. The OLED display panel as claimed in claim 1, wherein
the first data converter, the second data converter, and the
transmitter are integrated in the sensing unit.

5. The OLED display panel as claimed in claim 1, wherein
the first data converter, the second data converter, and the
transmitter are independent elements.

6. The OLED display panel as claimed in claim 1, wherein
the first data converter is an 8b/10b encoder.

7. An OLED display panel, comprising:

a sensing unit configured to acquire voltage data of an

OLED of the display panel or voltage data of a driving
thin-film transistor of a sub-pixel of the display panel;
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a first data converter configured to encode the voltage data
into parallel transmission data according to a preset
encoding rule, the number of data bits of the transmis-
sion data being greater than that of the voltage data;

a second data converter configured to convert the trans-
mission data into serial relay data;

a transmitter configured to convert the relay data into
differential data and send the differential data to a
timing controller; and

the timing controller configured to receive the differential
data and clock information in the differential data, and
perform voltage compensation on a sub-pixel or an
OLED according to the differential data.

8. The OLED display panel as claimed in claim 7, wherein

the display panel further comprises:

a receiver configured to receive the differential data and
convert the differential data into the relay data;

a clock data restorer configured to acquire the clock
information from the relay data;

a third data converter configured to convert the relay data
into the transmission data according to the clock infor-
mation;

a fourth data converter configured to decode the trans-
mission data into the voltage data according to the
preset encoding rule, the number of data bits of the
transmission data being greater than that of the voltage
data;

the timing controller further configured to receive the
voltage data and perform voltage compensation on the
sub-pixel or the OLED according to the voltage data.

9. The OLED display panel as claimed in claim 7, wherein
the sensing unit is an independent element.

10. The OLED display panel as claimed in claim 7,
wherein the OLED display panel further comprises a source
driving chip; and the sensing unit is integrated in the source
driving chip.

11. The OLED display panel as claimed in claim 7,
wherein the sensing unit comprises a plurality of sensing
units which are connected in a cascaded manner.

12. The OLED display panel as claimed in claim 7,
wherein the first data converter, the second data converter,
and the transmitter are integrated in the sensing unit.

13. The OLED display panel as claimed in claim 7,
wherein the first data converter, the second data converter,
and the transmitter are independent elements.

14. The OLED display panel as claimed in claim 7,
wherein the first data converter is an 8b/10b encoder.

15. A driving method for an OLED display panel, com-
prising:
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acquiring differential data sent by a sensing unit, the
differential data comprising voltage data of a driving
thin-film transistor of a sub-pixel or voltage data of an
OLED;

converting the differential data into serial relay data;

acquiring clock information from the relay data;

converting the relay data into parallel transmission data
according to the clock information;

decoding the transmission data into voltage data accord-

ing to a preset encoding rule, the number of data bits of
the transmission data being greater than that of the
voltage data; and

performing voltage compensation on the sub-pixel or the

OLED according to the voltage data.
16. The driving method for an OLED display panel as
claimed in claim 15, wherein before acquiring differential
data sent by the sensing unit, the driving method further
comprises:
acquiring voltage data of the driving thin-film transistor of
the sub-pixel or the voltage data of the OLED,;

encoding the voltage data into parallel transmission data
according to the preset encoding rule, the number of
data bits of the transmission data being greater than that
of the voltage data;

converting the transmission data into serial relay data;

converting the relay data into differential data; and

separately sending the differential data to a timing con-
troller.

17. The driving method for an OLED display panel as
claimed in claim 15, wherein the preset encoding rule is an
8b/10b encoding rule.

18. The driving method for an OLED display panel as
claimed in claim 17, wherein the transmission data comprise
control characters, and the control characters include a
starting identifier for controlling starting of transmission of
the transmission data and an ending identifier for controlling
ending of transmission of the transmission data.

19. The driving method for an OLED display panel as
claimed in claim 17, wherein separately sending the differ-
ential data to a timing controller comprises:

sending the differential data sequentially from low bits to

high bits.

20. The driving method for an OLED display panel as
claimed in claim 17, wherein the differential data are a
highly noise resistant low-voltage differential signal and the
relay data are a high-speed serial signal in a CMOS level.
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