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(57) ABSTRACT

A backlight driving circuit includes a backlight driving
sub-circuit. The backlight driving sub-circuit includes at
least one voltage receiving end; at least two switch sub-
circuits and at least two driving ends. The voltage receiving
end is connected to first electrodes of at least two light
emitting elements. Second electrodes of the at least two light
emitting elements are connected to first ends of the at least
two switch sub-circuits, respectively. The control end of
each switch sub-circuit receives a switch control signal. The
second end of each switch sub-circuit is connected to a
corresponding driving end. The first end and the second end
of the switch sub-circuit are connected or disconnected

(CN) e 201810418821.5 under the control of the switch control signal.
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BACKLIGHT DRIVING CIRCUIT AND
METHOD, BACKLIGHT MODULE,
BACKLIGHT CIRCUIT AND DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Chinese Patent
Application No. 201810418821.5 filed on May 4, 2018,
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of back-
light driving technology, in particular to a backlight driving
circuit and method, a backlight module, a backlight circuit
and a display device.

BACKGROUND

[0003] Mini LED (sub-millimeter light emitting diode) is
used as a backlight. Due to a large number of Mini LEDs are
used, it can be divided into thousands of partitions for finer
backlight adjustment for a better HDR (High-Dynamic
Range) effect. However, there is currently no dedicated IC
(Integrated Circuit) for driving sub-millimeter LEDs. An
existing backlight driving chip can control a limited number
of LEDs (channels), generally 16 channels. The number of
backlight driving chips required to drive sub-millimeter light
emitting diodes is large and the cost is high.

SUMMARY

[0004] In oneaspect, a backlight driving circuit includes at
least two switch sub-circuits; at least two driving ends; and
a backlight driving sub-circuit. The backlight driving sub-
circuit comprises at least one voltage receiving end; the
voltage receiving end is connected to first electrodes of at
least two light emitting elements, second electrodes of the at
least two light emitting elements are connected to first ends
of the at least two switch sub-circuits, respectively; and a
control end of each switch sub-circuit receives a switch
control signal, a second end of the switch sub-circuit is
connected to a corresponding driving end, a first end of the
switch sub-circuit and the second end of the switch sub-
circuit are connected or disconnected under the control of
the switch control signal.

[0005] In some embodiments, a first electrode of the light
emitting element is cathode, and a second electrode of the
light emitting element is anode, the driving end is configured
to input a turn-on voltage, and the backlight driving sub-
circuit is configured to control a corresponding voltage
receiving end to receive a first voltage under the control of
a corresponding pulse width modulation signal, the first
voltage is less than the turn-on voltage, and a voltage
difference between the turn-on voltage and the first voltage
is greater than a voltage for turning on the light emitting
element.

[0006] In some embodiments, the backlight driving sub-
circuit further includes at least one current control unit, and
each current control unit corresponds to a voltage receiving
end; the current control unit comprises a switch module and
a current control module; a first end of the switch module is
connected to a corresponding voltage receiving end, a sec-
ond end of the switch module is connected to a correspond-
ing first voltage input end, and a control end of the switch
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module receives a corresponding pulse width modulation
signal, the corresponding voltage receiving end and the
corresponding first voltage input end are connected or
disconnected by the switch module under the control of the
corresponding pulse width modulation signal, the first volt-
age input end is configured to input the first voltage; and the
current control module is configured to, when the corre-
sponding voltage receiving end and the corresponding first
voltage input end are connected by the switch module, adjust
a current value of a backlight driving current flowing
through the light emitting element to a predetermined cur-
rent value by adjusting the turn-on voltage.

[0007] In some embodiments, a first electrode of the light
emitting element is anode and a second electrode of the light
emitting element is cathode, the driving end is configured to
input a cathode voltage, and the backlight driving sub-circuit
is configured to control the corresponding voltage receiving
end to receive a second voltage under the control of a
corresponding pulse width modulation signal, the second
voltage is greater than the cathode voltage, and a voltage
difference between the second voltage and the cathode
voltage is greater than a voltage for turning on the light
emitting element.

[0008] In some embodiments, the backlight driving sub-
circuit further includes at least one current control unit, and
each current control unit corresponds to a voltage receiving
end; the current control unit comprises a switch module and
a current control module; a first end of the switch module is
connected to a corresponding voltage receiving end, a sec-
ond end of the switch module is connected to a correspond-
ing second voltage input end, and a control end of the switch
module receives a corresponding pulse width modulation
signal, the switch module is configured to connect or dis-
connect the corresponding voltage receiving end and the
corresponding second voltage input end under the control of
the corresponding pulse width modulation signal, the second
voltage input end is configured to input the second voltage;
and the current control module is configured to, when the
switch module connects the corresponding voltage receiving
end and the corresponding second voltage input end, adjust
a current value of a backlight driving current flowing
through the corresponding light emitting element to a pre-
determined current value by adjusting the cathode voltage.
[0009] In some embodiments, the switch sub-circuit
includes a first switching transistor, a second switching
transistor, a first resistor, a second resistor, a third resistor,
and a fourth resistor; a first electrode of the first switching
transistor is the first end of the switch sub-circuit, and a
second electrode of the first switching transistor is the
second end of the switch sub-circuit; a gate electrode of the
second switching transistor is the control end of the switch
sub-circuit, and a first electrode of the second switching
transistor is connected to a gate electrode of the first switch-
ing transistor through the second resistor, the second elec-
trode of the second switching transistor is connected to a low
level input end; the first resistor is connected between the
first electrode of the first switching transistor and the gate
electrode of the first switching transistor, and the third
resistor is connected to the gate electrode of the second
switching transistor and the low level input end; and the first
switching transistor is a p-type transistor, and the second
switching transistor is an n-type transistor.

[0010] In some embodiments, the switch sub-circuit
includes a switching transistor, a first resistor, a second
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resistor, and a third resistor; a gate electrode of the switching
transistor is connected to a first end of the second resistor, a
first electrode of the switching transistor is the first end of
the switch sub-circuit, and a second electrode of the switch-
ing transistor is the second end of the switch sub-circuit; a
second end of the second resistor is the control end of the
switch sub-circuit; the first resistor is connected between the
gate electrode of the switching transistor and the first
electrode of the switching transistor, and the third resistor is
connected between to the second electrode of the switching
transistor and a low level input end; and the switching
transistor is a p-type transistor.

[0011] In some embodiments, the backlight driving circuit
further includes a switch control sub-circuit. The switch
control sub-circuit is configured to provide a switch control
signal to each of the control ends of the at least two switch
sub-circuits, to connect the first ends and the second ends of
the at least two switch sub-circuits in a time division manner.
[0012] Insome embodiments, the light emitting element is
a sub-millimeter light emitting diode or a micro light emit-
ting diode.

[0013] In some embodiments, a duty ratio of the pulse
width modulation signal is adjusted to control a turn-on time
period of the switch module, to control brightness of light
emitted by the light emitting element.

[0014] In another aspect, a backlight driving method is
applied to the backlight driving circuit described above. A
backlight driving period includes N driving stages sequen-
tially, and N is an integer greater than 1, the backlight
driving method includes: in an nth driving stage, connecting,
by an nth switch sub-circuit included in the backlight driving
circuit, a first end of the nth switch sub-circuit and a second
end of the nth switch sub-circuit under the control of a
switching control signal; other switch sub-circuits included
in the backlight driving circuit disconnecting the first ends
and the second ends of the other switch sub-circuits; and n
is a positive integer less than or equal to N.

[0015] In some embodiments, the first electrode of the
light emitting element is cathode, the second electrode of the
light emitting element is anode, and the backlight driving
method further includes: in the nth driving stage, an nth
driving end of the backlight driving circuit inputting an nth
turn-on voltage, and controlling, by the backlight driving
sub-circuit, a corresponding voltage receiving end to receive
a first voltage under the control of a corresponding pulse
width modulation signal, the first voltage being less than the
nth turn-on voltage.

[0016] In some embodiments, the first electrode of the
light emitting element is anode, the second electrode of the
light emitting element is cathode, and the backlight driving
method further includes: in the nth driving stage, an nth
driving end of the backlight driving circuit inputting an nth
cathode voltage, and controlling, by the backlight driving
sub-circuit, a corresponding voltage receiving end to receive
a second voltage under the control of a corresponding pulse
width modulation signal, the second voltage being greater
than the nth cathode voltage.

[0017] In some embodiments, a duty ratio of the pulse
width modulation signal is adjusted to control a time period
of the corresponding voltage receiving end receiving the first
voltage, to control brightness of light emitted by the light
emitting element.

[0018] In some embodiments, a duty ratio of the pulse
width modulation signal is adjusted to control a time period
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of the corresponding voltage receiving end receiving the
second voltage, to control brightness of light emitted by the
light emitting element.

[0019] In another aspect, a backlight driving module
includes at least two backlight driving circuits described
above.

[0020] Insome embodiments, the backlight driving circuit
includes a switch control sub-circuit, the backlight driving
module comprises a micro control circuit, and the switch
control sub-circuit is disposed in the micro control circuit;
and the backlight driving sub-circuit comprises a backlight
driving chip.

[0021] In another aspect, a backlight circuit includes the
backlight driving module described above.

[0022] In some embodiments, the backlight driving mod-
ule includes A backlight driving circuits; the backlight
circuit further includes A light emitting units; each light
emitting unit comprises M rows and N columns of light
emitting elements; each light emitting unit corresponds to
one backlight driving circuit; the backlight driving module
comprises a micro control circuit; the micro control circuit
includes M switch control signal output ends; the backlight
driving sub-circuit includes N voltage receiving ends; and
the backlight driving circuit includes M switch sub-circuits;
M, N, and A are all integers greater than one; an mth switch
control signal output end of the micro control circuit is
connected to a control end of an mth switch sub-circuit in
each backlight drive circuit, and the micro control circuit is
configured to provide a switch control signal to the mth
switch sub-circuit by the mth switch control signal output
end; an nth voltage receiving end included in backlight
driving sub-circuit of each backlight driving circuit is con-
nected to first electrodes of all the light emitting elements
located in the nth column of the corresponding light emitting
unit; second electrodes of the light emitting elements in the
mth row of each light emitting unit are connected to a first
end of the mth switch sub-circuit in the corresponding
backlight driving circuit; a second end of the mth switch
sub-circuit is connected to the corresponding driving end,
and m is a positive integer less than or equal to M, and n is
a positive integer less than or equal to N.

[0023] In another aspect, a display device includes the
backlight circuit described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a schematic diagram of a backlight
driving circuit according to at least one embodiment of the
present disclosure;

[0025] FIG. 2 is a time sequence diagram of a backlight
driving circuit according to at least one embodiment of the
present disclosure;

[0026] FIG. 3A is a schematic diagram of a first current
control unit of the backlight driving circuit according to at
least one embodiment of the present disclosure;

[0027] FIG. 3B is another schematic diagram of a first
current control unit of the backlight driving circuit according
to at least one embodiment of the present disclosure;
[0028] FIG. 4A is a schematic diagram of a switch sub-
circuit of the backlight driving circuit according to one
embodiment of the present disclosure;

[0029] FIG. 4B is another schematic diagram of a switch
sub-circuit of the backlight driving circuit according to one
embodiment of the present disclosure;
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[0030] FIG. 5 is a schematic diagram of a backlight
driving circuit according to at least one embodiment of the
present disclosure;

[0031] FIG. 6 is a circuit diagram of a backlight circuit
according to at least one embodiment of the present disclo-
sure; and

[0032] FIG. 7is a time sequence diagram of the backlight
driving circuit as shown in FIG. 6 according to at least one
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0033] The technical solutions in the embodiments of the
present disclosure are clearly and completely described in
the following with reference to the accompanying drawings.
It is obvious that the described embodiments are only a part
of the embodiments of the present disclosure, and not all of
the embodiments. All other embodiments obtained by a
person skilled in the art based on the embodiments of the
present disclosure without are within the scope of the
disclosure.

[0034] The transistors used in all embodiments of the
present disclosure may be thin film transistors (TFTs) or
field effect transistors or other devices having same charac-
teristics. In the embodiments of the present disclosure, in
order to distinguish the two electrodes of the transistor other
than gate electrode, one of the two electrodes is referred to
as a first electrode and the other is referred to as a second
electrode. In an actual operation, the first electrode may be
a drain electrode, and the second electrode may be a source
electrode; or the first electrode may be a source electrode,
and the second electrode may be a drain electrode.

[0035] Thebacklight driving circuit of some embodiments
of the present disclosure includes at least two switch sub-
circuits; at least two driving ends; and a backlight driving
sub-circuit. The backlight driving sub-circuit includes at
least one voltage receiving end. The voltage receiving end is
connected to first electrodes of the at least two light emitting
elements. Second electrodes of the at least two light emitting
elements are connected to first ends of the at least two switch
sub-circuits respectively. The control end of the switch
sub-circuit receives a corresponding switch control signal,
and the second end of the switch sub-circuit is connected to
a corresponding driving end. The first end and the second
end of the switch sub-circuit are connected or disconnected
under the control of the switch control signal.

[0036] Thebacklight driving circuit of some embodiments
of the present disclosure can realize time division multi-
plexing of voltage receiving ends of the backlight driving
sub-circuit by using one backlight driving sub-circuit and a
plurality of switch sub-circuits composed of discrete com-
ponents, thereby enabling one backlight driving sub-circuit
to control a plurality of partitions, reducing the quantity of
required backlight driving sub-circuits, and reducing cost.
[0037] According to a specific embodiment, the light
emitting element may be a mini LED (sub-millimeter light
emitting diode) or a micro LED (micro-light emitting
diode). A first electrode of the light emitting element is
cathode, and a second electrode of the light emitting element
is anode.

[0038] The driving end is configured to input a corre-
sponding turn-on voltage, and the backlight driving sub-
circuit is specifically configured to control a corresponding
voltage receiving end to receive a first voltage under the
control of a corresponding pulse width modulation signal.
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The first voltage is less than the turn-on voltage, and a
voltage difference between the turn-on voltage and the first
voltage is greater than a turn-on voltage of the correspond-
ing light emitting element, so as to enable the light emitting
element to emit light.

[0039] In actual operation, the first voltage is inputted by
a first voltage input end, and the first voltage input end is
disposed in the backlight driving sub-circuit.

[0040] When the switch sub-circuit controls the anode of
the light emitting element to receive the turn-on voltage, the
backlight driving sub-circuit controls the voltage receiving
end to receiving the first voltage under the control of the
corresponding pulse width modulation signal, so as to
enable the light emitting element to emit light.

[0041] Specifically, when the pulse width modulation sig-
nal is valid, the backlight driving sub-circuit controls the
corresponding voltage receiving end to receive the corre-
sponding first voltage, so as to enable the light emitting
element to emit light. At this time, a backlight driving
current of the light emitting element flows from an anode of
the light emitting element to a cathode of the light emitting
element. When the pulse width modulation signal is invalid,
the backlight driving sub circuit controls a corresponding
voltage receiving end to be suspended to control the light
emitting element not to emit light. In some embodiments of
the present disclosure, the light emitting luminance of the
light emitting element is controlled by adjusting the duty
ratio of the pulse width modulation signal.

[0042] In a specific implementation, the backlight driving
sub-circuit may further include at least one current control
unit, and the current control unit is connected to a corre-
sponding voltage receiving end. The current control unit
includes a switch module and a current control module. A
first end of the switch module is connected to a correspond-
ing voltage receiving end, a second end of the switch module
is connected to a corresponding first voltage input end, and
a control end of the switch module receives a corresponding
pulse width modulation signal. The corresponding voltage
receiving end and the corresponding first voltage input end
are connected or disconnected by the switch module under
the control of the pulse width modulation signal. The first
voltage input end is configured to input the first voltage.
[0043] The current control module is connected to the
corresponding driving end, and is configured to, when the
corresponding voltage input end and the corresponding first
voltage input end are connected by the switch module, adjust
the turn-on voltage from the driving end, so as to adjust a
current value of a backlight driving current flowing through
the corresponding light emitting element to a corresponding
predetermined current value.

[0044] Specifically, the predetermined current value may
be selected according to actual conditions.

[0045] In actual operation, each voltage receiving end of
the backlight driving sub-circuit corresponds to a current
control unit corresponding to an LED (Light Emitting
Diode) channel. For example, the current control unit cor-
responding to one of the voltage receiving ends may include
a current control module and a switch module, and when the
corresponding voltage receiving end and the corresponding
first voltage input end are connected by the switch module,
the current control module adjust the current value of the
backlight driving current flowing through the corresponding
light emitting element to a predetermined current value by
adjusting the turn on voltage from the corresponding driving
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end. The control end of the switch module receives a
corresponding pulse width modulation signal, and adjusts
the turn-on time period of the switch module by adjusting
the duty ratio of the pulse width modulation signal, thereby
adjusting the time period of the voltage receiving end
receiving the corresponding first voltage, so as to control the
brightness of the light emitted by the corresponding light
emitting element.

[0046] In animplementation, when the pulse width modu-
lation signal is valid, the switch module is turned on to
control the connection between the corresponding first volt-
age input end and the corresponding voltage receiving end.
When the pulse width modulation signal is invalid, the
switch module is turned off to conftrol disconnection
between the corresponding first voltage input end and the
corresponding voltage receiving end.

[0047] According to another implement, the light emitting
element may be a mini LED (sub-millimeter light emitting
diode) or a micro LED (micro light emitting diode).
[0048] The first electrode of the light emitting element is
anode and the second electrode of the light emitting element
is cathode. The driving end is configured to input a corre-
sponding cathode voltage, and the backlight driving sub-
circuit is specifically configured to determine whether the
corresponding second voltage is received through the cor-
responding voltage receiving end under the control of the
corresponding pulse width modulation signal. The second
voltage is greater than the cathode voltage, and a voltage
difference between the second voltage and the cathode
voltage is greater than a turn-on voltage of the correspond-
ing light emitting element to enable the corresponding light
emitting element to emit light.

[0049] In actual operation, the second voltage is inputted
by a second voltage input end, and the second voltage input
end is disposed in the backlight driving sub-circuit.

[0050] When the switch sub-circuit controls the cathode of
the light emitting element to receive the cathode voltage, the
backlight driving sub-circuit controls the voltage receiving
end to receive the second voltage under the control of a
corresponding PMW signal, so as to enable the light emit-
ting element to emit light.

[0051] Specifically, when the pulse width modulation sig-
nal is valid, the backlight driving sub-circuit controls the
corresponding voltage receiving end to receive the second
voltage, so as to enable the light emitting element to emit
light. At this time, the backlight driving current of the light
emitting element flows from an anode to a cathode of the
light emitting element. When the pulse width modulation
signal is invalid, the backlight driving sub circuit controls a
corresponding voltage receiving end to be suspended to
control the light emitting element not to emit light. In some
embodiments of the present disclosure, the brightness of the
light emitting elements is controlled by adjusting the duty
cycle of the pulse width modulation signal.

[0052] In an implementation, the backlight driving sub-
circuit further includes at least one current control unit, and
the current control unit corresponds to the voltage receiving
end. The current control unit includes a switch module and
a current control module. The first end of the switch module
is connected to the corresponding voltage receiving end, the
second end of the switch module is connected to a corre-
sponding second voltage input end, and the control end of
the switch module receives the corresponding a pulse width
modulation signal. The switch module is configured to turn
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on or off a connection between the corresponding voltage
receiving end and a corresponding second voltage input end
under the control of the pulse width modulation signal. The
second voltage input end is configured to input the second
voltage.

[0053] The current control module is connected to the
corresponding driving end, and is configured to adjust a
current value of a backlight driving current flowing through
the corresponding light emitting element to a predetermined
current value by adjusting the cathode voltage from the
driving end when the switch module connects the corre-
sponding voltage receiving end and the corresponding sec-
ond voltage input end.

[0054] Specifically, the predetermined current value may
be selected according to actual conditions.

[0055] In actual operation, each voltage receiving end of
the backlight driving sub-circuit corresponds to a current
control unit corresponding to an LED channel. For example,
the current control unit corresponding to one of the voltage
receiving ends may include a current control module and a
switch module, and when the switch module connects the
corresponding voltage receiving end and the corresponding
second voltage input end, the current control module adjusts
the current value of the backlight driving current flowing
through the corresponding light emitting element to a pre-
determined current value by adjusting the corresponding
cathode voltage. The control end of the switch module
receives the corresponding pulse width modulation signal,
and adjusts the turn on time period of the switch module by
adjusting the duty ratio of the pulse width modulation signal,
thereby adjusting the time period the voltage receiving end
receiving the second voltages, so as to control the brightness
of the light emitted by the corresponding light emitting
element.

[0056] In an implementation, when the pulse width modu-
lation signal is valid, the switch module is turned on to
connect the corresponding second voltage input end and the
corresponding voltage receiving end. When the pulse width
modulation signal is invalid, the switch module is turned off
to disconnect the corresponding second voltage input end
and the corresponding voltage receiving end.

[0057] Specifically, the backlight driving sub-circuit may
be a backlight driving chip, but is not limited thereto.
[0058] The backlight driving circuit of the present disclo-
sure is described below by using some embodiments. In
some embodiments, the first electrode is cathode, the second
electrode is anode, the light emitting element is a sub-
millimeter light emitting diode, and the backlight driving
circuit includes four switch sub-circuits (for example only,
in actual operation, the number of switch sub-circuits
included in the backlight drive circuit may be any integer
greater than 1), and the backlight driving sub-circuit
includes six voltage receiving ends (for example only, in the
actual operation, when the backlight driving sub-circuit is a
backlight driving chip, the backlight driving chip may
include six voltage receiving ends, but not limited thereto,
the number of voltage receiving ends included in the back-
light driving circuit may be any integer greater than one).
[0059] As shown in FIG. 1, a backlight driving circuit of
some embodiments of the present disclosure includes a
backlight driving sub-circuit 10, and the backlight driving
sub-circuit 10 includes six voltage receiving ends: a first
voltage receiving end CH1, a second voltage receiving end
CH2, a third voltage receiving end CH3, a fourth voltage
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receiving end CH4, a fifth voltage receiving end CH5, and
a sixth voltage receiving end CH6.

[0060] The backlight driving sub-circuit 10 further
includes a first current control unit 11, a second current
control unit 12, a third current control unit 13, a fourth
current control unit 14, a fifth current control unit 15, and a
sixth current control unit 16.

[0061] CHI1 corresponds to the first current control unit 11,
CH2 corresponds to the second current control unit 12, CH3
corresponds to the third current control unit 13, CH4 cor-
responds to the fourth current control unit 14, CH5 corre-
sponds the fifth current control unit 15, and CH6 corre-
sponds to the sixth current control unit 16.

[0062] The backlight driving circuit further includes four
switch sub-circuits: a first switch sub-circuit K1, a second
switch sub-circuit K2, a third switch sub-circuit K3, and a
fourth switch sub-circuit K4.

[0063] The first voltage receiving end CH1 is connected to
the cathode of the first millimeter light emitting diode
MiILED11, the cathode of the second millimeter light emit-
ting diode MiLED21, the cathode of the third millimeter
light emitting diode MiLED31, and the cathode of the fourth
millimeter light emitting diode MiLED41.

[0064] The anode of the MiLED 11 is connected to the first
end of the first switch sub-circuit K1; the anode of the
MiLED 21 is connected to the first end of the second switch
sub-circuit K2; the anode of the MiLED 31 is connected to
the first end of the third switch sub-circuit K3; the anode of
the MiLED 41 is connected to the first end of the fourth
switch sub-circuit K4.

[0065] The control end of K1 is connected to the first
switch control signal SW1, the control end of K2 is con-
nected to the second switch control signal SW2, the control
end of K3 is connected to the third switch control signal
SW3, and the control end of K4 is connected to the fourth
switch control signal SW4.

[0066] The second end of the K1 is connected to the first
driving end, the second end of the K2 is connected to the
second driving end, the second end of the K3 is connected
to the third driving end, and the second end of the K4 is
connected to the fourth driving end. The first driving end is
used for inputting a first turn-on voltage Vledl, the second
driving end is used for inputting a second turn-on voltage
Vled2, the third driving end is used for inputting a third
turn-on voltage Vled3, and the fourth driving end is used for
inputting a fourth turn-on voltage Vledd.

[0067] The second voltage receiving end CH2 is con-
nected to the cathode of the fifth millimeter light emitting
diode MiLED12, the cathode of the sixth millimeter light
emitting diode MiLED22, the cathode of the seventh milli-
meter light emitting diode MiLLED32, and the cathode of the
eighth millimeter light emitting diode MiLED42.

[0068] The anode of the MiLED 12 is connected to the
first end of the first switch sub-circuit K1, the anode of the
MiLED 22 is connected to the first end of the second switch
sub-circuit K2; the anode of the MiLED 32 is connected to
the first end of the third switch sub-circuit K3; the anode of
the MiLED 42 is connected to the first end of the fourth
switch sub-circuit K4.

[0069] The third voltage receiving end CH3 is connected
to the cathode of the ninth millimeter light emitting diode
MiLED13, the cathode of the tenth millimeter light emitting
diode MiLED23, the cathode of the eleventh millimeter light

Nov. 7,2019

emitting diode MiLED33, and the cathode of the twelfth
millimeter light emitting diode MiLED43.

[0070] The anode of the MiLED 13 is connected to the
first end of the first switch sub-circuit K1, the anode of the
MiLED 23 is connected to the first end of the second switch
sub-circuit K2; the anode of the MiLED 33 is connected to
the first end of the third switch sub-circuit K3; the anode of
the MiLED 43 is connected to the first end of the fourth
switch sub-circuit K4.

[0071] The fourth voltage receiving end CH4 is connected
to the cathode of the thirteenth millimeter light emitting
diode MiLED14, the cathode of the fourteenth millimeter
light emitting diode MiLED24, the cathode of the fifteenth
millimeter light emitting diode MiLED34, and the cathode
of the sixteenth millimeter light emitting diode MiLLED44.
[0072] The anode of the MiLED 14 is connected to the
first end of the first switch sub-circuit K1; the anode of the
MiILED 24 is connected to the first end of the second switch
sub-circuit K2; the anode of the MiLLED 34 is connected to
the first end of the third switch sub-circuit K3; the anode of
the MiLED 44 is connected to the first end of the fourth
switch sub-circuit K4.

[0073] The fifth voltage receiving end CHS is connected to
the cathode of the seventeenth millimeter light emitting
diode MiLEDI15, the cathode of the eighteenth millimeter
light emitting diode MiLLED25, the cathode of the nineteenth
millimeter light emitting diode MiLED35, and the cathode
of the twentieth millimeter light emitting diode MiLED45.
[0074] The anode of the MiLED 15 is connected to the
first end of the first switch sub-circuit K1; the anode of the
MiLED 25 is connected to the first end of the second switch
sub-circuit K2; the anode of the MiLED 35 is connected to
the first end of the third switch sub-circuit K3; the anode of
the MiLED 45 is connected to the first end of the fourth
switch sub-circuit K4.

[0075] The sixth voltage receiving end CH6 is connected
to the cathode of the twenty-first millimeter light emitting
diode MiLLED16, the cathode of the twenty-second millime-
ter light emitting diode MiLED26, the cathode of the
twenty-third millimeter light emitting diode MiLED36, and
the cathode of the twenty-fourth millimeter light emitting
diode MiLED46.

[0076] The anode of the MiLED 16 is connected to the
first end of the first switch sub-circuit K1; the anode of the
MiILED 26 is connected to the first end of the second switch
sub-circuit K2; the anode of the MiLLED 36 is connected to
the first end of the third switch sub-circuit K3; the anode of
the MiLED 46 is connected to the first end of the fourth
switch sub-circuit K4.

[0077] As shown in FIG. 2, in some embodiments of the
backlight driving circuit shown in FIG. 1 of the present
disclosure, a backlight driving cycle includes a first driving
stage S1, a second driving stage S2, and a third driving stage
S3 and a fourth driving stage S4 sequentially.

[0078] Inthe first driving stage S1, SW1 is at a high level,
SW2, SW3 and SW4 are all at a low level, K1 is turned on,
K2, K3 and K4 are all turned off, so that Vled1 is written into
the anode of MiLED11, the anode of MiLED12, the anode
of the MiLED 13, the anode of the MiLED 14, the anode of
the MiLED 15, and the anode of the MiLED 16. The first
current control unit 11 controls CH1 to receive the low
voltage under the control of the first pulse width modulation
signal corresponding to CHI, to generate a backlight driving
current for driving the MiLLED 11; the second current control
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unit 12 controls CH2 to receive a low voltage under control
of a second pulse width modulation signal corresponding to
CH2, to generate a backlight driving current for driving the
MiLED 12; the third current control unit 13 controls CH3 to
receive a low voltage under control of a third pulse width
modulation signal corresponding to CH3, to generate a
backlight driving current for driving the MiLED 13; the
fourth current control unit 14 controls CH4 to receive the
low voltage under the control of the fourth pulse width
modulation signal corresponding to CH4, to generate the
backlight driving current for driving the MiLED 14; the fifth
current control unit 15 controls CH5 to receive the low
voltage under the control of the fifth pulse width modulation
signal corresponding to CHS, to generate the backlight
driving current for driving the MiLED 15; the sixth current
control unit 16 controls CH6 to receive the low voltage
under the control of the sixth pulse width modulation signal
corresponding to CH6, to generate the backlight driving
current for driving the MiLED 16, so that MiLEDI11,
MiLED12, MiLED13, MiLED 14, MiLED 15, and MiLED
16 respectively emit light in respective time periods, and the
first current control unit 11 adjusts Vledl so that the current
value of the backlight driving current flowing through the
MiLED 11 is a predetermined current value when MiLED 11
emits light; the second current control unit 12 adjusts Vledl
so that the current value of the backlight driving current
flowing through the MiLED 12 is a predetermined current
value when MiLED 12 emits light; the third current control
unit 13 adjusts Vledl so that the current value of the
backlight driving current flowing through the MiLED 13 is
a predetermined current value when MiLED 13 emits light;
the fourth current control unit 14 adjusts Vledl so that the
current value of the backlight driving current flowing
through the MIiLED 14 is a predetermined current value
when MiLED 14 emits light; the fifth current control unit 15
adjusts Vledl so that the current value of the backlight
driving current flowing through the MiLED 15 is a prede-
termined current value when MiLED 15 emits light; the
sixth current control unit 16 adjusts Vled1 so that the current
value of the backlight driving current flowing through the
MILED 16 is a predetermined current value when MiLED
16 emits light, other MiLEDs do not emit light.

[0079] In the second driving stage S2, SW2 is at a high
level, SW1, SW3 and SW4 are all at a low level, K2 is
turned on, K1, K3 and K4 are all turned off, so that Vledl
is written into the anode of MiLED21, the anode of
MiLED22, the anode of the MiLED 23, the anode of the
MiLED 24, the anode of the MiLED 25, and the anode of the
MiLED 26. The first current control unit 11 controls CHI to
receive the low voltage under the control of the first pulse
width modulation signal corresponding to CHI, to generate
a backlight driving current for driving the MiLED 21; the
second current control unit 12 controls CH2 to receive a low
voltage under control of a second pulse width modulation
signal corresponding to CH2, to generate a backlight driving
current for driving the MiLED 22; the third current control
unit 13 controls CH3 to receive a low voltage under control
of a third pulse width modulation signal corresponding to
CH3, to generate a backlight driving current for driving the
MiLED 23; the fourth current control unit 14 controls CH4
to receive the low voltage under the control of the fourth
pulse width modulation signal corresponding to CH4, to
generate the backlight driving current for driving the
MiLED 24; the fifth current control unit 15 controls CHS5 to
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receive the low voltage under the control of the fifth pulse
width modulation signal corresponding to CHS, to generate
the backlight driving current for driving the MiLED 25; the
sixth current control unit 16 controls CH6 to receive the low
voltage under the control of the sixth pulse width modula-
tion signal corresponding to CHS, to generate the backlight
driving current for driving the MiLED 26, so that MiLED21,
MiLED22, MiLED23, MiLED 24, MiLED 25, and MiLED
26 respectively emit light in respective time periods, and the
first current control unit 11 adjusts Vledl so that the current
value of the backlight driving current flowing through the
MiILED 21 is a predetermined current value when MiLED
21 emits light; the second current control unit 12 adjusts
Vledl so that the current value of the backlight driving
current flowing through the MiLED 22 is a predetermined
current value when MiLED 22 emits light; the third current
control unit 13 adjusts Vledl so that the current value of the
backlight driving current flowing through the MiLED 23 is
a predetermined current value when MiLED 23 emits light;
the fourth current control unit 14 adjusts Vledl so that the
current value of the backlight driving current flowing
through the MiLED 24 is a predetermined current value
when MiLED 24 emits light; the fifth current control unit 15
adjusts Vledl so that the current value of the backlight
driving current flowing through the MiLED 25 is a prede-
termined current value when MiLED 25 emits light; the
sixth current control unit 16 adjusts Vled1 so that the current
value of the backlight driving current flowing through the
MiILED 26 is a predetermined current value when MiLED
26 emits light, other MiLEDs do not emit light.

[0080] Inthe third driving stage S3, SW3 is at a high level,
SW1, SW2 and SW4 are all at a low level, K3 is turned on,
K1, K2 and K4 are all turned off, so that Vled1 is written into
the anode of MiLED31, the anode of MiLED32, the anode
of the MiLED 33, the anode of the MiLED 34, the anode of
the MiLED 35, and the anode of the MiLED 36. The first
current control unit 11 controls CH1 to receive the low
voltage under the control of the first pulse width modulation
signal corresponding to CHI, to generate a backlight driving
current for driving the MiLLED 31; the second current control
unit 12 controls CH2 to receive a low voltage under control
of a second pulse width modulation signal corresponding to
CH2, to generate a backlight driving current for driving the
MiLED 32; the third current control unit 13 controls CH3 to
receive a low voltage under control of a third pulse width
modulation signal corresponding to CH3, to generate a
backlight driving current for driving the MiLED 33; the
fourth current control unit 14 controls CH4 to receive the
low voltage under the control of the fourth pulse width
modulation signal corresponding to CH4, to generate the
backlight driving current for driving the MiLED 34; the fifth
current control unit 15 controls CH5 to receive the low
voltage under the control of the fifth pulse width modulation
signal corresponding to CHS5, to generate the backlight
driving current for driving the MiLED 35; the sixth current
control unit 16 controls CH6 to receive the low voltage
under the control of the sixth pulse width modulation signal
corresponding to CH6, to generate the backlight driving
current for driving the MiLED 36, so that MiLED31,
MiLED32, MiLED33, MiLED 34, MiLED 35, and MiLED
36 respectively emit light in respective time periods, and the
first current control unit 11 adjusts Vledl so that the current
value of the backlight driving current flowing through the
MiILED 31 is a predetermined current value when MiLED
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31 emits light; the second current control unit 12 adjusts
Vledl so that the current value of the backlight driving
current flowing through the MiLED 32 is a predetermined
current value when MiLED 32 emits light; the third current
control unit 13 adjusts Vledl so that the current value of the
backlight driving current flowing through the MiLED 33 is
a predetermined current value when MiLED 33 emits light;
the fourth current control unit 14 adjusts Vledl so that the
current value of the backlight driving current flowing
through the MiLED 34 is a predetermined current value
when MiLED 34 emits light; the fifth current control unit 15
adjusts Vledl so that the current value of the backlight
driving current flowing through the MiLED 35 is a prede-
termined current value when MiLED 35 emits light; the
sixth current control unit 16 adjusts Vled1 so that the current
value of the backlight driving current flowing through the
MiILED 36 is a predetermined current value when MiLED
36 emits light, other MiLEDs do not emit light.

[0081] In the fourth driving stage S4, SW4 is at a high
level, SW1, SW2 and SW3 are all at a low level, K4 is
turned on, K1, K2 and K3 are all turned off, so that Vledl
is written into the anode of MiLED41, the anode of
MiLED42, the anode of the MiLED 43, the anode of the
MiLED 44, the anode of the MiLED 45, and the anode of the
MiLED 46. The first current control unit 11 controls CHI to
receive the low voltage under the control of the first pulse
width modulation signal corresponding to CHI, to generate
a backlight driving current for driving the MiLED 41; the
second current control unit 12 controls CH2 to receive a low
voltage under control of a second pulse width modulation
signal corresponding to CH2, to generate a backlight driving
current for driving the MiLED 42; the third current control
unit 13 controls CH3 to receive a low voltage under control
of a third pulse width modulation signal corresponding to
CH3, to generate a backlight driving current for driving the
MiLED 43; the fourth current control unit 14 controls CH4
to receive the low voltage under the control of the fourth
pulse width modulation signal corresponding to CH4, to
generate the backlight driving current for driving the
MiLED 44; the fifth current control unit 15 controls CH5 to
receive the low voltage under the control of the fifth pulse
width modulation signal corresponding to CHS, to generate
the backlight driving current for driving the MiLED 45; the
sixth current control unit 16 controls CH6 to receive the low
voltage under the control of the sixth pulse width modula-
tion signal corresponding to CHS, to generate the backlight
driving current for driving the MiLED 46, so that MiLED41,
MiLED42, MiLED43, MiLED 44, MiLED 45, and MiLED
46 respectively emit light in respective time periods, and the
first current control unit 11 adjusts Vled1 so that the current
value of the backlight driving current flowing through the
MiILED 41 is a predetermined current value when MiLED
41 emits light; the second current control unit 12 adjusts
Vledl so that the current value of the backlight driving
current flowing through the MiLED 42 is a predetermined
current value when MiLED 42 emits light; the third current
control unit 13 adjusts Vledl so that the current value of the
backlight driving current flowing through the MiLED 43 is
a predetermined current value when MiLED 43 emits light;
the fourth current control unit 14 adjusts Vledl so that the
current value of the backlight driving current flowing
through the MiLED 44 is a predetermined current value
when MiLED 44 emits light; the fifth current control unit 15
adjusts Vledl so that the current value of the backlight
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driving current flowing through the MiLED 45 is a prede-
termined current value when MiLED 45 emits light; the
sixth current control unit 16 adjusts Vled1 so that the current
value of the backlight driving current flowing through the
MiILED 46 is a predetermined current value when MiLED
46 emits light, other MiLEDs do not emit light.

[0082] In the embodiment of the backlight driving circuit
shown in FIG. 1, SW1, SW2, SW3, and SW4 are valid at a
high level, but in actual operation, each switch control signal
can also be valid at a low level. Two specific embodiments
of the switch sub-circuit are described with the drawings.
[0083] As shown in FIG. 2, in order to ensure that there is
no overlap between the respective driving stages, an interval
period is set between adjacent driving periods.

[0084] As shown in FIG. 3A, in the embodiment of the
backlight driving circuit shown in FIG. 1, the first current
control unit 11 corresponding to the first voltage receiving
end CH1 may include a first switch module 31 and a first
current control module 32.

[0085] The first end of the first switch module 31 is
connected to the first voltage receiving end CHI, and the
second end of the first switch module 31 is connected to the
first voltage input end, and the control end of the first switch
module 31 is connected to the corresponding first pulse
width modulation signal pulse width modulationl; the first
switch module 31 is configured to connect or disconnect the
first voltage receiving end CH1 and the first voltage input
end under the control of the first pulse width modulation
signal pulse width modulationl; the first voltage input end is
configured to input the first voltage V1.

[0086] The first current control module 32 is configured to
adjust the first turn-on voltage Vledl, so as to adjust a
current value of a current flowing through the corresponding
light emitting element to a predetermined current value
when the first switch module 31 connects the corresponding
first voltage receiving end CH1 and the first voltage input
end.

[0087] In actual operation, when the first switch module
31 connects CHI and the first voltage input end, the first
current control module 32 firstly detects the backlight driv-
ing current flowing through the first switch module in an
on-state, compares the current value of the backlight driving
current with a predetermined current value, and adjusts the
first turn-on voltage Vledl according to the comparison
result.

[0088] Specifically, the predetermined current value may
be selected according to actual conditions.

[0089] In actual operation, the first voltage V1 may be a
low voltage, and the voltage values of the first voltage V1
corresponding to different voltage receiving ends of a same
backlight driving sub-circuit may be different from each
other, but not limited thereto.

[0090] In other embodiments, as shown in FIG. 3B, the
first end of the first switch module 31 is connected to the first
voltage receiving end CH1, and the second end of the first
switch module 31 is connected to the second voltage input
end, and the control end of the first switch module 31
receives the corresponding first pulse width modulation
signal pulse width modulationl. The first switch module 31
is configured to connect or disconnect the first voltage
receiving end CHI and the second voltage input end under
the control of the first pulse width modulation signal pulse
width modulationl. The second voltage input end is con-
figured to input the second voltage V2. The backlight
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driving sub-circuit controls a corresponding voltage receiv-
ing end to receive a corresponding second voltage under
control of a corresponding pulse width modulation signal.
The second voltage is greater than the cathode voltage, and
a voltage difference between the second voltage and the
cathode voltage is greater than the turn-on voltage of the
light emitting element, thereby enabling the MiLED to emit
light.

[0091] The specific structure of the first current control
unit corresponding to the first voltage receiving end CHI is
described above with reference to FIG. 3A. The structures of
the other current control units included in the backlight
driving circuit may be the same as the first current control
unit as shown in FIG. 3A. Other current control units have
corresponding connection relationships as the first current
control unit.

[0092] As shown in FIG. 4A, the first embodiment of the
switch sub-circuit may include a first switching transistor
Q1, a second switching transistor Q2, a first resistor R1, a
second resistor R2, a third resistor R3, and a fourth resistor
R4. A gate electrode of the second switching transistor Q2
is a control end of the switch sub-circuit, and a drain
electrode of the second switching transistor Q2 is connected
to a gate electrode of the first switching transistor Q1
through the second resistor R2. The source electrode of the
second switching transistor Q2 is connected to the low level
input end; the low level input end is used to input a low level
VGL; the gate electrode of the Q2 receives a corresponding
switch control signal SWn.

[0093] The drain electrode of the first switching transistor
Q1 is the first end of the switch sub-circuit, and the source
electrode of the first switching transistor Q1 is the second
end of the switch sub-circuit. The first resistor R1 is con-
nected between the drain electrode of the first switching
transistor Q1 and the gate electrode of the first switching
transistor Q1, and the third resistor R3 is connected to the
gate electrode of the second switching transistor Q2 and the
low level input end. The fourth resistor R4 is connected
between the source electrode of the first switching transistor
Q1 and the low level input end. The first switching transistor
Q1 is a p-type transistor, and the second switching transistor
Q2 is an n-type transistor.

[0094] When the switch sub-circuit shown in FIG. 4A is in
operation, SWn is at a high level, Q2 is turned on, so that the
gate electrode of Q1 receives a low level VGL, and Q1 is
turned on to connect the first end of the switch sub-circuit
and the second end of the switch sub-circuit. When SWn is
low, Q2 is turned off to disconnect the low-level input end
and Q1, and Q1 is turned off to disconnect the first end of
the switch sub-circuit and the second end of the switch
sub-circuit.

[0095] In the first embodiment of the switch sub-circuit
shown in FIG. 4A, R1 is used to prevent Q1 from being
electrostatically broken down; R2 is used for current limit-
ing protection, and R3 is used for ESD (Electro-Static
discharge) protect and ensures that the gate electrode of Q2
can be effectively turned off when it is connected to a low
level. R4 is used to discharge potential of the source
electrode of Q1 when Q1 is turned off.

[0096] As shown in FIG. 4B, the second embodiment of
the switch sub-circuit may include a switching transistor Q,
a first resistor R1, a second resistor R2, and a third resistor
R3. A gate electrode of the switching transistor Q is con-
nected to a first end of the second resistor R2, a drain
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electrode of the switching transistor Q is a first end of the
switch sub-circuit, and a source electrode of the switching
transistor Q is a second end of the switch sub-circuit. The
second end of the second resistor R2 is the control end of the
switch sub-circuit; the second end of R2 receives the cor-
responding switch control signal SWn. The first resistor R1
is connected between the gate electrode of the switching
transistor Q and the drain electrode of the switching tran-
sistor Q, and the third resistor R3 is connected between to
the source electrode of the switching transistor Q and the
low level input end. The low level input end is used to input
a low level VGL. The switching transistor Q is a p-type
transistor.

[0097] When the switch sub-circuit shown in FIG. 4B is in
operation, SWn is at a low level, Q is turned on to connect
the first end and the second end of the switch sub-circuit.
When SWh is at a high level, Q is turned off to disconnect
the first end of the switch sub-circuit and the second end of
the switch sub-circuit.

[0098] In the second embodiment of the switch sub-circuit
shown in FIG. 4B, R1 is used to prevent Q from being
electrostatically broken down; R2 is used for current limit-
ing protection, and R3 is used to discharge potential of the
source electrode of Q when Q is turned off.

[0099] In an implementation, the backlight driving circuit
of some embodiments of the present disclosure may further
include a switch control sub-circuit. The switch control
sub-circuit is configured to provide a corresponding switch
control signal to the control ends of the at least two switch
sub-circuits, so that at least two switch sub-circuits to
connect the first end and the second end of the switch
sub-circuit in a time division manner.

[0100] In actual operation, the switch control sub-circuit
may be disposed in an MCU (Micro Controller Unit) for
providing a switch control signal.

[0101] As shown in FIG. 5, the backlight drive circuit
further includes a switch control sub-circuit 50. The switch
control sub-circuit 50 is configured to provide a first switch
control signal SW1 for the control end of the first switch
sub-circuit K1, a second switch control signal SW2 for the
control end of the second switch sub-circuit K2, a third
switch control signal SW3 for the control end of the third
switch sub-circuit K3, and a fourth switch control signal
SW4 for the control end of the fourth switch sub-circuit K4,
so as to turn on K1, K2, K3 and K4 in a time division
mannet.

[0102] A backlight driving method of some embodiments
of the present disclosure is applied to the backlight driving
circuit described above. A backlight driving period includes
N driving stages sequentially, and N is an integer greater
than 1. The backlight driving method includes: in the nth
driving stage, connecting, by the nth switch sub-circut
included in the backlight driving circuit, the first end of the
ath switch sub-circuit and the second end of the nth switch
sub-circuit under the control of a corresponding switching
control signal; each of other switch sub-circuits included in
the backlight driving circuit disconnects the first end and the
second end of the other switch sub-circuit; n is a positive
integer less than or equal to N.

[0103] In a specific implementation, respective switch
sub-circuits need to be turned on in a time division manner
to control the brightness of each of the light emitting
elements.
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[0104] The backlight driving method according to some
embodiments of the present disclosure can realize time
division multiplexing of the voltage receiving ends of the
backlight driving sub-circuit by using a backlight driving
sub-circuit and a plurality of switch sub-circuits composed
of discrete devices, thereby enabling one backlight driving
sub-circuit to control multiple partitions, reducing the num-
ber of backlight driving sub-circuits, and reducing cost.
[0105] According to some embodiments, the light emitting
element may be a sub-millimeter light emitting diode or a
micro light emitting diode; the first electrode of the light
emitting element is cathode, the second electrode of the light
emitting element is anode, and the backlight driving method
may further include: in the nth driving stage, the nth driving
end of the backlight driving circuit inputting an nth turn-on
voltage, and controlling, by the backlight driving sub-
circuit, the corresponding voltage receiving end to receive
the first voltage under the control of the corresponding pulse
width modulation signal. The first voltage is less than the nth
turn-on voltage.

[0106] According to another embodiment, the light emit-
ting element may be a sub-millimeter light emitting diode or
a micro light emitting diode; the first electrode of the light
emitting element is anode, the second electrode of the light
emitting element is cathode, and the backlight driving
method may also include: in the nth driving stage. the nth
driving end of the backlight driving circuit inputting an nth
cathode voltage, and controlling, by the backlight driving
sub-circuit, a corresponding voltage receiving end to receive
a second voltage under the control of a corresponding pulse
width modulation signal. The second voltage is greater than
the nth cathode voltage.

[0107] The backlight driving module includes at least two
backlight driving circuits described above.

[0108] Specifically, the backlight driving circuit includes a
switch control sub-circuit. The backlight driving module
includes a micro control circuit, and the switch control
sub-circuit is disposed in the micro control circuit. The
backlight driving sub-circuit includes a backlight driving
chip.

[0109] According to an implementation, the backlight
driving module includes at least two backlight driving
circuits, and the at least two backlight driving circuits may
include one switch control sub-circuit, and the switch con-
trol sub-circuit provides a corresponding switch control
signal for the switch sub-circuit in the at least two backlight
drive circuits.

[0110] According to another implementation, the back-
light driving module includes at least two backlight driving
circuits, and each backlight driving circuit may respectively
adopt a switch control sub-circuit, and the switch control
sub-circuit provides a corresponding switch control signal
for the switch sub-circuit in the backlight driving circuit.
[0111] The backlight circuit includes the backlight driving
module described above.

[0112] Inanimplementation, the backlight driving module
may include A backlight driving circuits; the backlight
circuit further includes A light emitting units; each of the
light emitting units includes M rows and N columns of light
emitting elements; each light emitting unit corresponds to
one backlight driving circuit. The backlight driving module
includes a micro control circuit; the micro control circuit
includes M switch control signal output ends; the backlight
driving sub-circuit includes N voltage receiving ends; and
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the backlight driving circuit includes M switch sub-circuits;
M, N, and A are all integers greater than one.

[0113] The mth switch control signal output end of the
micro control circuit is connected to a control end of an mth
switch sub-circuit in each of the backlight drive circuits, and
the micro control circuit is configured to provide a corre-
sponding switch control signal to the mth switch sub-circuit
by the mth switch control signal output end. The nth voltage
receiving end included in each backlight driving sub-circuit
of the backlight driving circuit is connected to the first
electrodes of all the light emitting elements located in the nth
column of the corresponding light emitting units. The sec-
ond electrodes of the light emitting elements in the mth row
included in each of the light emitting units are connected to
the first end of the mth switch sub-circuit in the correspond-
ing backlight driving circuit; the second end of the switch
sub-circuit is connected to the corresponding driving end; m
is a positive integer less than or equal to M, and n is a
positive integer less than or equal to N.

[0114] The backlight driving module will be described
below.
[0115] As shown in FIG. 6, the backlight circuit of some

embodiments of the present disclosure includes a micro
control circuit MCU, a first backlight driving chip D1, a
second backlight driving chip D2, a first light emitting unit,
and a second light emitting unit.

[0116] The backlight circuit further includes a first switch
sub-circuit K1, a second switch sub-circuit K2, a third
switch sub-circuit K3, a fourth switch sub-circuit K4, a fifth
switch sub-circuit K5, a sixth switch sub-circuit K6, a
seventh switch sub-circuit K7, and an eighth switch sub-
circuit K8.

[0117] The first light emitting unit corresponds to the first
backlight driving chip D1, and the second light emitting unit
corresponds to the second backlight driving chip D2.
[0118] Each backlight driving chip includes 16 voltage
receiving ends, and only the first voltage receiving end
labeled by CH1, the second voltage receiving end labeled by
CH2, and the fifteenth voltage receiving end labeled by
CHI15, and the sixteenth voltage receiving end labeled by
CH16 are shown in FIG. 6.

[0119] The first light emitting unit includes four rows and
sixteen columns of light emitting elements. Only the first
row and the first column of light emitting element labeled by
MiLEDI11, the first row and the second column of light
emitting element labeled by MiLED12, the first row and the
fifteenth column of light emitting element labeled by
MiLED115, the first row and the sixteenth column of light
emitting element labeled by MiLED116, the second row and
the first column of light emitting element labeled by
MiLED21, the second row and the second column of light
emitting element labeled by MiLED22, the second row and
the fifteenth column of light emitting element labeled by
MiLED215, the second row and the sixteenth column of
light emitting element labeled by MiLED216, the third row
and the first column of light emitting element labeled by
MiLED31, the third row and the second column of light
emitting element labeled by MiLLED32, the third row and the
fifteenth column of light emitting element labeled by
MiLED315, the third row and the sixteenth column of light
emitting element labeled by MiLED316, the fourth row and
the first column of light emitting element labeled by
MiLED41, the fourth row and the second column of light
emitting element labeled by MiLED42, the fourth row and
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the fifteenth column of light emitting element labeled by
MiLED415, the fourth row and the sixteenth column of light
emitting element labeled by MiLED416 are shown in FIG.
6.

[0120] The second light emitting unit includes four rows
and sixteen columns of light emitting elements. Only the
fifth row and the first column of light emitting element
labeled by MiLEDS51, the fifth row and the second column
of light emitting element labeled by MiLEDS52, the fifth row
and the fifteenth column of light emitting element labeled by
MiLEDS515, the fifth row and the sixteenth column of light
emitting element labeled by MiLED516, the sixth row and
the first column of light emitting element labeled by
MiLED61, the sixth row and the second column of light
emitting element labeled by MiLED62, the sixth row and the
fifteenth column of light emitting element labeled by
MiLED615, the sixth row and the sixteenth column of light
emitting element labeled by MiLED616, the seventh row
and the first column of light emitting element labeled by
MiLED71, the seventh row and the second column of light
emitting element labeled by MiLED72, the seventh row and
the fifteenth column of light emitting element labeled by
MiLED715, the seventh row and the sixteenth column of
light emitting element labeled by MiLED716, the eighth row
and the first column of light emitting element labeled by
MiLEDS1, the eighth row and the second column of light
emitting element labeled by MiLEDS2, the eighth row and
the fifteenth column of light emitting element labeled by
MiLED815, the eighth row and the sixteenth column of light
emitting element labeled by MiLED816 are shown in FIG.
6.

[0121] The control end of K1 receives the first switch
control signal SW1 provided by the MCU, the control end
of K2 receives the second switch control signal SW2 pro-
vided by the MCU, and the control end of K3 receives the
third switch control signal SW3 provided by the MCU. The
control end of K4 receives the fourth switch control signal
SW4 provided by the MCU, and the control end of the K5
receives the first switch control signal SW1 provided by the
MCU, and the control end of the K6 receives the second
switch control signal SW2 provided by the MCU, and the
control end of the K7 receives the third switch control signal
SW3 provided by the MCU, the control end of the K8
receives the fourth switch control signal SW4 provided by
the MCU.

[0122] The second end of K1, the second end of K2, the
second end of K3, the second end of K4, the second end of
K5, the second end of K6, the second end of K7, and the
second end of K8 are all connected to a switch voltage Vled.
[0123] The anode of MiLED11, the anode of MiLED12,
the anode of MiLLED115 and the anode of MiLLED116 are all
connected to the first end of K1; the cathode of MiLED11,
the cathode of MiLED12, the cathode of MiLED115, the
cathode of MiLED116 are connected to the first voltage
receiving end CH1 included in D1, the second voltage
receiving end CH2 included in D1, the fifteenth voltage
receiving end CH15 included in D1, the sixteenth voltage
receiving end CH16 included in D1, respectively.

[0124] The anode of MiLED21, the anode of MiLED22,
the anode of MiLED215 and the anode of MiLED216 are all
connected to the first end of K2; the cathode of MiLED21,
the cathode of MiLED22, the cathode of MiLED215, the
cathode of MiLED216 are connected to the first voltage
receiving end CHI1 included in D1, the second voltage
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receiving end CH2 included in D1, the fifteenth voltage
receiving end CH15 included in D1, the sixteenth voltage
receiving end CH16 included in D1, respectively.

[0125] The anode of MiLED31, the anode of MiLED32,
the anode of MiLED315 and the anode of MiLED316 are all
connected to the first end of K3; the cathode of MiLED31,
the cathode of MiLED32, the cathode of MiLED315, the
cathode of MiLED316 are connected to the first voltage
receiving end CHI included in D1, the second voltage
receiving end CH2 included in D1, the fifteenth voltage
receiving end CH15 included in D1, the sixteenth voltage
receiving end CH16 included in D1, respectively.

[0126] The anode of MiLED41, the anode of MiLED42,
the anode of MiLED415 and the anode of MiLED416 are all
connected to the first end of K4; the cathode of MiLED41,
the cathode of MiLED42, the cathode of MiLED415, the
cathode of MiLED416 are connected to the first voltage
receiving end CHI included in D1, the second voltage
receiving end CH2 included in D1, the fifteenth voltage
receiving end CH15 included in D1, the sixteenth voltage
receiving end CH16 included in D1, respectively.

[0127] The anode of MiLED51, the anode of MiLED52,
the anode of MiLED515 and the anode of MiLED516 are all
connected to the first end of K5; the cathode of MiLED51,
the cathode of MIiLEDS52, the cathode of MiLEDS15, the
cathode of MiLED516 are connected to the first voltage
receiving end CH1 included in D1, the second voltage
receiving end CH2 included in D1, the fifteenth voltage
receiving end CH15 included in D1, the sixteenth voltage
receiving end CH16 included in D1, respectively.

[0128] The anode of MiLED61, the anode of MiLED62,
the anode of MiLED615 and the anode of MiLED616 are all
connected to the first end of K6; the cathode of MiLED61,
the cathode of MiLED®62, the cathode of MiLED615, the
cathode of MiLED616 are connected to the first voltage
receiving end CH1 included in D1, the second voltage
receiving end CH2 included in D1, the fifteenth voltage
receiving end CH15 included in D1, the sixteenth voltage
receiving end CH16 included in D1, respectively.

[0129] The anode of MiLED71, the anode of MiLED72,
the anode of MiLED715 and the anode of MiLED716 are all
connected to the first end of K7; the cathode of MiLED71,
the cathode of MiLED72, the cathode of MiLED715, the
cathode of MiLEDT716 are connected to the first voltage
receiving end CHI included in DI, the second voltage
receiving end CH2 included in D1, the fifteenth voltage
receiving end CH15 included in D1, the sixteenth voltage
receiving end CH16 included in D1, respectively.

[0130] The anode of MiLEDS81, the anode of MiLEDS82,
the anode of MiLLED815 and the anode of MiLED816 are all
connected to the first end of K8; the cathode of MiLED81,
the cathode of MiLEDS82, the cathode of MiLED815, the
cathode of MiLED816 are connected to the first voltage
receiving end CHI included in DI, the second voltage
receiving end CH2 included in D1, the fifteenth voltage
receiving end CH15 included in D1, the sixteenth voltage
receiving end CH16 included in D1, respectively.

[0131] In FIG. 6, only the first column of light emitting
elements, the second column of light emitting elements, the
fifteenth column of light emitting elements, and the six-
teenth column of light emitting elements in each row of light
emitting elements are shown, and other columns of light
emitting elements are not shown. The light emitting ele-
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ments not shown have correspond connection relationships
as the respective light emitting elements shown in FIG. 6.
[0132] In FIG. 6, a system synchronization signal is
labeled System_Vsync, a chip synchronization signal is
labeled Vsync, a clock signal is labeled SCK, an enable
signal is labeled CS, and a first serial/parallel control signal
is labeled SD1, a second serial/parallel control signal is
labeled SDO.

[0133] The system clock signal is labeled System SCK in
FIG. 6, the system enable signal is labeled System_CS, the
first system serial/parallel control signal is labeled System_
SDJ, and the second system serial/parallel control signal is
labeled System_SDO.

[0134] As shown in FIG. 7, the backlight circuit shown in
FIG. 6 is in operation, from time a to time b, D1 and D2
respectively receive corresponding system serial backlight
data, and the system serial backlight data includes a pulse
width modulation signal corresponding to the brightness of
each light emitting element.

[0135] From time b to time ¢, SW1 is high level, SW2,
SW3 and SW4 are low level, and each voltage receiving end
of D1 receives a low voltage under the control of the
corresponding first pulse width modulation signal to gener-
ate a corresponding backlight driving current; K1 is turned
on, K2, K3 and K4 are all turned off, so that Vled is written
into the anode of MiLEDI11, the anode of MiLED12, the
anode of MiLED115 and the anode of MiLED116, and CH1
of D1 receives a low voltage under the control of the
corresponding first pulse width modulation signal to gener-
ate the backlight driving current for driving MiLED 11, CH2
of D1 receives a low voltage under the control of the
corresponding first pulse width modulation signal to gener-
ate the backlight driving current for driving MiLED 12,
CH15 of D1 receives a low voltage under the control of the
corresponding first pulse width modulation signal to genet-
ate the backlight driving current for driving MiLED 115,
CH16 of D1 receives a low voltage under the control of the
corresponding first pulse width modulation signal to gener-
ate the backlight driving current for driving MiLED 116, so
that the sixteen sub-millimeter light emitting diodes in the
first row of the first light emitting unit emit light in a time
division manner, i.e. MiLED11, MiLED12 . . . MiLED115,
MiLEDI116 in FIG. 6 emit light at respective time periods,
and sub-millimeter light emitting diodes in other rows of the
first light emitting unit do not emit light. Each voltage
receiving end of D2 receives a low voltage under the control
of the corresponding second pulse width modulation signal
to generate a corresponding backlight driving current; K5 is
turned on, K6, K7 and K8 are all turned off, so that Vled is
written into the anode of MiLED51, the anode of MiLED52,
the anode of MiLLED515 and the anode of MiLED516, and
CHI1 of D2 receives a low voltage under the control of the
corresponding second pulse width modulation signal to
generate the backlight driving current for driving MiLED
51, CH2 of D2 receives a low voltage under the control of
the corresponding second pulse width modulation signal to
generate the backlight driving current for driving MiLEDS2,
CHI15 of D2 receives a low voltage under the control of the
corresponding second pulse width modulation signal to
generate the backlight driving current for driving MiLED
515, CH16 of D2 receives a low voltage under the control
of the corresponding second pulse width modulation signal
to generate the backlight driving current for driving MiLED
516, so that the sixteen sub-millimeter light emitting diodes
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in the fifth row of the first light emitting unit emit light in a
time division manner, i.e. MiLED51, MiLEDS2 MiLED515,
MiIiLED516 in FIG. 6 emit light at respective time periods,
and sub-millimeter light emitting diodes in other rows of the
first light emitting unit do not emit light.

[0136] From time c to time d, SW2 is high level, SW1,
SW3 and SW4 are low level, and each voltage receiving end
of D1 receives a low voltage under the control of the
corresponding third pulse width modulation signal to gen-
erate a corresponding backlight driving current; K2 is turned
on, K1, K3 and K4 are all turned off, so that Vled is written
into the anode of MiLED21, the anode of MilLED22, the
anode of MiLED215 and the anode of MiLED216, and CH1
of D1 receives a low voltage under the control of the
corresponding third pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED 21,
CH2 of D1 receives a low voltage under the control of the
corresponding third pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED 22,
CH15 of D1 receives a low voltage under the control of the
corresponding third pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED 215,
CH16 of D1 receives a low voltage under the control of the
corresponding third pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED 216,
so that the sixteen sub-millimeter light emitting diodes in the
second row of the first light emitting unit emit light in a time
division manner, i.e. MiLED21, MiLED22 . . . MiLED215,
MiILED216 in FIG. 6 emit light at respective time periods,
and sub-millimeter light emitting diodes in other rows of the
first light emitting unit do not emit light. Each voltage
receiving end of D2 receives a low voltage under the control
of the corresponding fourth pulse width modulation signal to
generate a corresponding backlight driving current; K6 is
turned on, K5, K7 and K8 are all turned off, so that Vled is
written into the anode of MiLED®61, the anode of MiLED62,
the anode of MiLED615 and the anode of MiLED616, and
CH1 of D2 receives a low voltage under the control of the
corresponding fourth pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED 61,
CH2 of D2 receives a low voltage under the control of the
corresponding fourth pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED62,
CH15 of D2 receives a low voltage under the control of the
corresponding fourth pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED 615,
CH16 of D2 receives a low voltage under the control of the
corresponding fourth pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED 616,
so that the sixteen sub-millimeter light emitting diodes in the
sixth row of the first light emitting unit emit light in a time
division manner, i.e. MiLED61, MiLED62 . . . MiLEDé615,
MiLED616 in FIG. 6 emit light at respective time periods,
and sub-millimeter light emitting diodes in other rows of the
first light emitting unit do not emit light.

[0137] From time d to time e, SW3 is high level, SWI,
SW2 and SW4 are low level, and each voltage receiving end
of D1 receives a low voltage under the control of the
corresponding fifth pulse width modulation signal to gener-
ate a corresponding backlight driving current; K3 is turned
on, K1, K2 and K4 are all turned off, so that Vled is written
into the anode of MiLED31, the anode of MiLED32, the
anode of MiLED315 and the anode of MiLED316, and CH1
of D1 receives a low voltage under the control of the
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corresponding fifth pulse width modulation signal to gener-
ate the backlight driving current for driving MiLED 31, CH2
of D1 receives a low voltage under the control of the
corresponding fifth pulse width modulation signal to gener-
ate the backlight driving current for driving MiLED 32,
CH15 of D1 receives a low voltage under the control of the
corresponding fifth pulse width modulation signal to gener-
ate the backlight driving current for driving MiLED 315,
CH16 of D1 receives a low voltage under the control of the
corresponding fifth pulse width modulation signal to gener-
ate the backlight driving current for driving MiLED 316, so
that the sixteen sub-millimeter light emitting diodes in the
third row of the first light emitting unit emit light in a time
division manner, 1.e. MiLED31, MiLED32 . . . MiLED315,
MiLED316 in FIG. 6 emit light at respective time periods,
and sub-millimeter light emitting diodes in other rows of the
first light emitting unit do not emit light. Fach voltage
receiving end of D2 receives a low voltage under the control
of the corresponding sixth pulse width modulation signal to
generate a corresponding backlight driving current; K7 is
turned on, K5, K6 and K8 are all turned off, so that Vled is
written into the anode of MiLED71, the anode of MiLED72,
the anode of MiLED715 and the anode of MiLED716, and
CHI1 of D2 receives a low voltage under the control of the
corresponding sixth pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED 71,
CH2 of D2 receives a low voltage under the control of the
corresponding sixth pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED72,
CHI15 of D2 receives a low voltage under the control of the
corresponding sixth pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED 715,
CH16 of D2 receives a low voltage under the control of the
corresponding sixth pulse width modulation signal to gen-
erate the backlight driving current for driving MiLED 716,
so that the sixteen sub-millimeter light emitting diodes in the
seventh row of the first light emitting unit emit light in a time
division manner, 1.e. MiLED71, MiLED72 . . . MiLED715,
MiILED716 in FIG. 6 emit light at respective time periods,
and sub-millimeter light emitting diodes in other rows of the
first light emitting unit do not emit light.

[0138] From time e to time f, SW4 is high level, SWI,
SW2 and SW3 are low level, and each voltage receiving end
of D1 receives a low voltage under the control of the
corresponding seventh pulse width modulation signal to
generate a corresponding backlight driving current; K4 is
turned on, K1, K2 and K3 are all turned off, so that Vled is
written into the anode of MiLED41, the anode of MiLED42,
the anode of MiLLED415 and the anode of MiLED416, and
CHI1 of D1 receives a low voltage under the control of the
corresponding seventh pulse width modulation signal to
generate the backlight driving current for driving MiLED
41, CH2 of D1 receives a low voltage under the control of
the corresponding seventh pulse width modulation signal to
generate the backlight driving current for driving MiLED
42, CH15 of D1 receives a low voltage under the control of
the corresponding seventh pulse width modulation signal to
generate the backlight driving current for driving MiLED
415, CH16 of D1 receives a low voltage under the control
of the corresponding seventh pulse width modulation signal
to generate the backlight driving current for driving MiLED
416, so that the sixteen sub-millimeter light emitting diodes
in the fourth row of the first light emitting unit emit light in
a time division manner, i.e. MiLED41, MiLED42 . . .
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MiLED415, MiLED416 in FIG. 6 emit light at respective
time periods, and sub-millimeter light emitting diodes in
other rows of the first light emitting unit do not emit light.
Each voltage receiving end of D2 receives a low voltage
under the control of the corresponding eighth pulse width
modulation signal to generate a corresponding backlight
driving current; K8 is turned on, K5, K6 and K7 are all
turned off, so that Vled is written into the anode of
MiLED81, the anode of MiLEDS82, the anode of MiLED815
and the anode of MiLLED816, and CH1 of D2 receives a low
voltage under the control of the corresponding eighth pulse
width modulation signal to generate the backlight driving
current for driving MiLED 81, CH2 of D2 receives a low
voltage under the control of the corresponding eighth pulse
width modulation signal to generate the backlight driving
current for driving MiLED82, CH15 of D2 receives a low
voltage under the control of the corresponding eighth pulse
width modulation signal to generate the backlight driving
current for driving MiLED 815, CH16 of D2 receives a low
voltage under the control of the corresponding eighth pulse
width modulation signal to generate the backlight driving
current for driving MiLED 816, so that the sixteen sub-
millimeter light emitting diodes in the eighth row of the first
light emitting unit emit light in a time division manner, i.e.
MiLEDS81, MiLED82 MiLED8$15, MiLED816 in FIG. 6
emit light at respective time periods, and sub-millimeter
light emitting diodes in other rows of the first light emitting
unit do not emit light.
[0139] The backlight circuit shown in FIG. 6 is configured
to output a switch control signal through an MCU, and
includes a switch sub-circuit built by discrete devices, so as
to realize the backlight driving channel multiplexing of the
backlight driving chip, reduce the quantity of the backlight
drive chips and reduce the cost of the backlight circuit.
[0140] In the backlight circuit shown in FIG. 6, the
description is made by taking two backlight driving chips as
an example. In actual operation, the number of backlight
driving chips used in the backlight circuit can be selected
according to actual conditions, and can be any integer
greater than one.
[0141] The display device includes the backlight circuit
described above.
[0142] Thedisplay device provided by some embodiments
of the present disclosure may be any product or compornent
having a display function, such as a mobile phone, a tablet
computer, a television, a display, a notebook computer, a
digital photo frame, a navigator, and the like.
[0143] The above are merely the preferred embodiments
of the present disclosure, but the present disclosure is not
limited thereto. Obviously, a person skilled in the art may
make further modifications and improvements without
departing from the spirit of the present disclosure, and these
modifications and improvements shall also fall within the
scope of the present disclosure.
What is claimed is:
1. A backlight driving circuit, comprising:
at least two switch sub-circuits;
at least two driving ends; and
a backlight driving sub-circuit,
wherein the backlight driving sub-circuit comprises at
least one voltage receiving end;
the voltage receiving end is connected to first electrodes
of at least two light emitting elements, second elec-
trodes of the at least two light emitting elements are
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connected to first ends of the at least two switch
sub-circuits, respectively; and

a control end of each switch sub-circuit receives a switch
control signal, a second end of the switch sub-circuit is
connected to a corresponding driving end, a first end of
the switch sub-circuit and the second end of the switch
sub-circuit are connected or disconnected under the
control of the switch control signal.

2. The backlight driving circuit according to claim 1,
wherein a first electrode of the light emitting element is
cathode, and a second electrode of the light emitting element
is anode, the driving end is configured to input a turn-on
voltage, and the backlight driving sub-circuit is configured
to control a corresponding voltage receiving end to receive
a first voltage under the control of a corresponding pulse
width modulation signal, the first voltage is less than the
turn-on voltage, and a voltage difference between the turn-
on voltage and the first voltage is greater than a voltage for
turning on the light emitting element.

3. The backlight driving circuit according to claim 2,
wherein the backlight driving sub-circuit further comprises
at least one current control unit, and each current control unit
corresponds to a voltage receiving end;

the current control unit comprises a switch module and a
current control module;
first end of the switch module is connected to a
corresponding voltage receiving end, a second end of
the switch module is connected to a corresponding first
voltage input end, and a control end of the switch
module receives a corresponding pulse width modula-
tion signal, the corresponding voltage receiving end
and the corresponding first voltage input end are con-
nected or disconnected by the switch module under the
control of the corresponding pulse width modulation
signal, the first voltage input end is configured to input
the first voltage; and

the current control module is configured to, when the
corresponding voltage receiving end and the corre-
sponding first voltage input end are connected by the
switch module, adjust a current value of a backlight
driving current flowing through the light emitting ele-
ment to a predetermined current value by adjusting the
turn-on voltage.

4. The backlight driving circuit according to claim 1,
wherein a first electrode of the light emitting element is
anode and a second electrode of the light emitting element
is cathode, the driving end is configured to input a cathode
voltage, and the backlight driving sub-circuit is configured
to control the corresponding voltage receiving end to receive
a second voltage under the control of a corresponding pulse
width modulation signal, the second voltage is greater than
the cathode voltage, and a voltage difference between the
second voltage and the cathode voltage is greater than a
voltage for turning on the light emitting element.

5. The backlight driving circuit according to claim 4,
wherein the backlight driving sub-circuit further comprises
at least one current control unit, and each current control unit
corresponds to a voltage receiving end;

the current control unit comprises a switch module and a
current control module;

a first end of the switch module is connected to a
corresponding voltage receiving end, a second end of
the switch module is connected to a corresponding
second voltage input end, and a control end of the
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switch module receives a corresponding pulse width
modulation signal, the switch module is configured to
connect or disconnect the corresponding voltage
receiving end and the corresponding second voltage
input end under the control of the corresponding pulse
width modulation signal, the second voltage input end
is configured to input the second voltage; and

the current control module is configured to, when the
switch module connects the corresponding voltage
receiving end and the corresponding second voltage
input end, adjust a current value of a backlight driving
current flowing through the corresponding light emit-
ting element to a predetermined current value by
adjusting the cathode voltage.

6. The backlight driving circuit according to claim 1,
wherein the switch sub-circuit comprises a first switching
transistor, a second switching transistor, a first resistor, a
second resistor, a third resistor, and a fourth resistor;

a first electrode of the first switching transistor is the first
end of the switch sub-circuit, and a second electrode of
the first switching transistor is the second end of the
switch sub-circuit;

a gate electrode of the second switching transistor is the
control end of the switch sub-circuit, and a first elec-
trode of the second switching transistor is connected to
a gate electrode of the first switching transistor through
the second resistor, the second electrode of the second
switching transistor is connected to a low level input
end;

the first resistor is connected between the first electrode of
the first switching transistor and the gate electrode of
the first switching transistor, and the third resistor is
connected to the gate electrode of the second switching
transistor and the low level input end; and

the first switching transistor is a p-type transistor, and the
second switching transistor is an n-type transistor.

7. The backlight driving circuit according to claim 1,
wherein the switch sub-circuit includes a switching transis-
tor, a first resistor, a second resistor, and a third resistor;

a gate electrode of the switching transistor is connected to

a first end of the second resistor, a first electrode of the
switching transistor is the first end of the switch sub-
circuit, and a second electrode of the switching tran-
sistor is the second end of the switch sub-circuit;

a second end of the second resistor is the control end of
the switch sub-circuit;

the first resistor is connected between the gate electrode of
the switching transistor and the first electrode of the
switching transistor, and the third resistor is connected
between to the second electrode of the switching tran-
sistor and a low level input end; and

the switching transistor is a p-type transistor.

8. The backlight driving circuit according to claim 1,
further comprising a switch control sub-circuit,

wherein the switch control sub-circuit is configured to
provide a switch control signal to each of the control
ends of the at least two switch sub-circuits, to connect
the first ends and the second ends of the at least two
switch sub-circuits in a time division manner.

9. The backlight driving circuit according to claim 1,
wherein the light emitting element is a sub-millimeter light
emitting diode or a micro light emitting diode.

10. The backlight driving circuit according to claim 3,
wherein



US 2019/0340972 A1

a duty ratio of the pulse width modulation signal is
adjusted to control a turn-on time period of the switch
module, to control brightness of light emitted by the
light emitting element.

11. A backlight driving method, applied to the backlight
driving circuit according to claim 1, wherein a backlight
driving period includes N driving stages sequentially, and N
is an integer greater than 1, the backlight driving method
comprises:

in an nth driving stage, connecting, by an nth switch
sub-circuit included in the backlight driving circuit, a
first end of the nth switch sub-circuit and a second end
of the nth switch sub-circuit under the control of a
switching control signal; other switch sub-circuits
included in the backlight driving circuit disconnecting
the first ends and the second ends of the other switch
sub-circuits; and

n being a positive integer less than or equal to N.

12. The backlight driving method according to claim 11,
wherein the first electrode of the light emitting element is
cathode, the second electrode of the light emitting element
is anode, and the backlight driving method further com-
prises:

in the nth driving stage, an nth driving end of the backlight
driving circuit inputting an nth turn-on voltage, and
controlling, by the backlight driving sub-circuit, a
corresponding voltage receiving end to receive a first
voltage under the control of a corresponding pulse
width modulation signal, the first voltage being less
than the nth turn-on voltage.

13. The backlight driving method according to claim 11,
wherein the first electrode of the light emitting element is
anode, the second electrode of the light emitting element is
cathode, and the backlight driving method further com-
prises:

in the nth driving stage, an nth driving end of the backlight
driving circuit inputting an nth cathode voltage, and
controlling, by the backlight driving sub-circuit, a
corresponding voltage receiving end to receive a sec-
ond voltage under the control of a corresponding pulse
width modulation signal, the second voltage being
greater than the nth cathode voltage.

14. The backlight driving method according to claim 12,
wherein a duty ratio of the pulse width modulation signal is
adjusted to control a time period of the corresponding
voltage receiving end receiving the first voltage, to control
brightness of light emitted by the light emitting element.

15. The backlight driving method according to claim 13,
wherein a duty ratio of the pulse width modulation signal is
adjusted to control a time period of the corresponding
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voltage receiving end receiving the second voltage, to con-
trol brightness of light emitted by the light emitting element.

16. A backlight driving module, comprising at least two
backlight driving circuits according to claim 1.

17. The backlight driving module according to claim 16,
wherein the backlight driving circuit comprises a switch
control sub-circuit, the backlight driving module comprises
a micro control circuit, and the switch control sub-circuit is
disposed in the micro control circuit; and

the backlight driving sub-circuit comprises a backlight
driving chip.
18. A backlight circuit, comprising the backlight driving
module according to claim 16.

19. The backlight circuit according to claim 18, wherein
the backlight driving module comprises A backlight driving
circuits; the backlight circuit further comprises A light
emitting units; each light emitting unit comprises M rows
and N columns of light emitting elements; each light emit-
ting unit corresponds to one backlight driving circuit;

the backlight driving module comprises a micro control
circuit; the micro control circuit includes M switch
control signal output ends; the backlight driving sub-
circuit includes N voltage receiving ends; and the
backlight driving circuit includes M switch sub-cir-
cuits; M, N, and A are all integers greater than one;

an mth switch control signal output end of the micro
control circuit is connected to a control end of an mth
switch sub-circuit in each backlight drive circuit, and
the micro control circuit is configured to provide a
switch control signal to the mth switch sub-circuit by
the mth switch control signal output end;

an nth voltage receiving end included in backlight driving
sub-circuit of each backlight driving circuit is con-
nected to first electrodes of all the light emitting
elements located in an nth column of the corresponding
light emitting unit;

second electrodes of the light emitting elements in an mth
row of each light emitting unit are connected to a first
end of the mth switch sub-circuit in the corresponding
backlight driving circuit; a second end of the mth
switch sub-circuit is connected to the corresponding
driving end; and

m is a positive integer less than or equal to M, and nis a
positive integer less than or equal to N.

20. A display device, comprising the backlight circuit
according to claim 18.
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