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Description
[Technical Field]

[0001] The disclosure relates to a display apparatus
and a control method thereof. More particularly, the dis-
closure relates to a display apparatus which includes a
power supply device configured to provide power to re-
spective circuit configurations and a control method
thereof.

[Background Art]

[0002] A power supply device, for example, a switched
mode power supply (SMPS) included in a display appa-
ratus may be a device configured to supply power to re-
spective circuit configurations inside the display appara-
tus. For various reasons, the power supply device may
include a dummy circuit for limiting a voltage rise in the
power supply device. However, because the dummy cir-
cuit may, in some cases, be constantly operated, there
is adisadvantage in thatthe dummy circuit may consume
too much power. Accordingly, there is a need to develop
a circuit configuration for reducing power consumption
of the dummy circuit.

[Technical Solution]

[0003] Itis an aspect to provide a power supply device
included in a display apparatus for reducing power con-
sumption and manufacturing cost, and for enhancing
safety and a control method thereof.

[0004] Accordingtoan aspectofanembodiment, there
is provided a display apparatus comprising a power sup-
ply device, the power supply device comprising a power
supply part configured to output a first power to drive a
backlight and a second power to drive a main circuit; and
an integrated circuit (IC) chip configured to increase,
based on a control signal to adjust a brightness of the
backlight being received, a current value of the second
power, and reduce, based on the control signal not being
received for a first threshold time, the current value of
the second power.

[0005] The power supply part may comprise a first out-
putend configured to output the first power; and a second
output end configured to output the second power,
wherein the power supply device may further comprise
a dummy circuit connected to the first output end, and
wherein the IC chip is configured to detect a voltage of
the first output end, and prevent, based on the detected
voltage being greater than or equal to a first threshold
value, a voltage of the first power from rising by turning
on the dummy circuit.

[0006] The dummy circuit may comprise a transistor
disposed between the first output end and a ground, and
the IC chip may be configured to prevent the voltage of
the first power from rising by turning on the transistor
based onthe detected voltage being greater than or equal
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to the first threshold value.

[0007] The IC chip may be configured to turn off the
transistor based on a voltage detected while the transis-
tor is in a turned on state decreasing to a voltage less
than the first threshold value.

[0008] The power supply part may further comprise a
capacitor connected to the first output end, and the IC
chip may be configured to discharge the capacitor by
turning on the transistor for a second threshold time
based on the detected voltage decreasing to a voltage
less than a second threshold value, which is less than
the first threshold value.

[0009] The display apparatus may further comprise a
feedback circuit connected to the second output end,
wherein the feedback circuit is configured to provide a
feedback signal to the power supply part based on a volt-
age magnitude of the second output end.

[0010] The control signal may comprise at least one of
a pulse width modulation signal or an amplitude dimming
signal.

[0011] The control signal may be received by the IC

chip according a user command for turning on the display
apparatus.

[0012] The IC chip may be configured to change an
operation mode of the display apparatus to a first mode
by increasing the current value of the second power, and
change the operation mode of the display apparatus to
a second mode by reducing the current value of the sec-
ond power.

[0013] The first mode may be a normal mode, and the
second mode may be a low power mode.

[0014] According to another aspect of an embodiment,
there is provided a control method of a display apparatus,
the control method comprising outputting, by a power
supply part, a first power to drive a backlightand a second
power to drive a main circuit; and increasing, by an inte-
grated circuit (IC) chip, a current value of the second
power based on a control signal to adjust a brightness
ofthe backlight, and reducing, based on the control signal
not being received for a first threshold time, the current
value of the second power.

[0015] The method may further comprise detecting, by
the IC chip, a voltage of a first output end of the power
supply part, the first output end being configured to output
the first power; and preventing, based on the detected
voltage being greater than or equal to a first threshold
value, a voltage of the first power from rising by turning
on, by the IC chip, a dummy circuit connected to the first
output end.

[0016] The preventing may comprise turning on, by the
IC chip, a transistor in the dummy circuit, and the tran-
sistor may be disposed between the first output end and
a ground.

[0017] The method may further comprise turning off,
by the IC chip, the transistor based on the voltage de-
tected while the transistor is in a turned on state decreas-
ing to a voltage less than the first threshold value.
[0018] The method may further comprise discharging,
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based on the detected voltage decreasing to a voltage
less than a second threshold value, a capacitor in the
power supply part by turning on, by the IC chip, the tran-
sistor for a second threshold time, wherein the second
threshold value is less than the first threshold value, and
wherein the capacitor is connected to the first output end.
[0019] Accordingto another aspect of an embodiment,
there is provided a display apparatus comprising a power
supply device, the power supply device comprising a
power supply part configured to output a first power to
drive a backlight and a second power to drive a main
circuit; and an integrated circuit (IC) chip configured to
change an operation mode of the display apparatus to a
low power mode from a normal mode, based on a control
signal to adjust a brightness of the backlight not being
received for a first threshold time.

[0020] The IC chip may change the operation mode to
the low power mode by reducing a current value of the
second power.

[0021] The power supply part may comprise a first out-
put end configured to output the first power; and a second
output end configured to output the second power,
wherein the power supply device further comprises a
dummy circuit connected to the first output end and com-
prising a transistor disposed between the first output end
and a ground, and wherein the IC chip is configured to
detect a voltage of the first output end, and prevent,
based onthe detected voltage being greater than or equal
to a first threshold value, a voltage of the first power from
rising by turning on the transistor.

[0022] The IC chip may be configured to turn off the
transistor based on a voltage detected while the transis-
tor is in a turned on state decreasing to a voltage less
than the first threshold value.

[0023] The power supply part may further comprise a
capacitor connected to the first output end, wherein the
IC chipis configured to discharge the capacitor by turning
on the transistor for a second threshold time based on
the detected voltage decreasing to a voltage less than a
second threshold value, whichis less than the first thresh-
old value.

[0024] According to the various embodiments as de-
scribed above, the manufacturing cost of the power sup-
ply device included in the display apparatus may be re-
duced because some configurations are removed com-
pared to circuits of the related art, and power consump-
tion may be reduced by operating at the low power mode
based on the control signal of the main circuit.

[0025] In addition, the power supply device included in
the display apparatus may reduce power consumption
and the heat generated because the dummy circuit is not
constantly operated, and enhance safety by discharging
unnecessary overvoltage through the dummy circuit.

[Brief Description of Drawings]

[0026]
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FIG.1Aand FIG. 1B are diagramsiillustrating related
art to assist in the understanding of the disclosure;

FIG. 2 is a block diagram illustrating a configuration
of a display apparatus according to an embodiment;

FIG. 3 is a diagram illustrating a detailed circuit of a
power supply device according to an embodiment;

FIG. 4 is adiagram illustrating a change in operation
mode by an IC chip according to an embodiment;

FIG.5is adiagramillustrating an operation of a dum-
my circuit according to an embodiment;

FIG. 6 is a diagram illustrating timing between main
signals according to an embodiment; and

FIG. 7 is a flowchart illustrating a control method of
a display apparatus according to an embodiment.

[Best Mode]
[Detailed Description]

[0027] Thedisclosure willbe explained in greater detail
below with reference to the accompanying drawings.
[0028] The terms used in describing the various em-
bodiments of the disclosure are general terms selected
that are currently widely used considering their function
herein. However, the terms may change depending on
intention, legal or technical interpretation, emergence of
new technologies, and the like of those skilled in the re-
lated art. Further, in certain cases, there may be terms
arbitrarily selected, and in this case, the meaning of the
term will be disclosed in greater detail in the correspond-
ing description. Accordingly, the terms used herein are
not to be understood simply as its designation but based
on the meaning of the term and the overall context of the
disclosure.

[0029] In the disclosure, expressions such as "com-
prise," "may comprise," "include," "may include," or the
like are used to designate a presence of a corresponding
characteristic (e.g., elements such as numerical value,
function, operation, or component, etc.), and not to pre-
clude a presence or a possibility of additional character-
istics.

[0030] The expression "at least one of A and/or B" is
to be understood as indicating at least one of "A" or "B"
or"AandB."

[0031] Expressions such as "first," "second," "1st,"
"2nd," or so on used herein may be used to refer to var-
ious elements regardless of order and/or importance.
Further, it should be noted thatthe expressions are mere-
ly used to distinguish an element from another element
and not to limit the relevant elements.

[0032] A singular expression includes a plural expres-
sion, unless otherwise specified. It is to be understood
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that the terms such as "comprise" or "include" are used
herein to designate a presence of a characteristic,
number, step, operation, element, component, oracom-
bination thereof, and not to preclude a presence or a
possibility of adding one or more of other characteristics,
numbers, steps, operations, elements, components or a
combination thereof.

[0033] In the disclosure, the term "user" may refer to
a person using an electronic apparatus or a device (e.g.,
artificial intelligence electronic apparatus) using an elec-
tronic apparatus.

[0034] Asdiscussed above, a power supply device, for
example, a switched mode power supply (SMPS), includ-
ed in a display apparatus may be a device configured to
supply power to respective circuit configurations inside
the display apparatus.

[0035] For example, a power supply device illustrated
in FIG. 1A may include one feedback circuit in a direct
current (DC)-DC converter, and the feedback circuit may
be configured to perform feedback on a voltage of an
A13V node.

[0036] The power supply device may be configured to
control a B13V Switch Block by receiving a PS On/Off
signal, and based on a B13V Switch Block being in a
conducting state, the A13V node and an B13V node may
conduct and a dummy circuit (dummy block) may be op-
erated.

[0037] Asillustratedin FIG. 1B, the voltage of the A13V
node may have a small voltage variation through a feed-
back operation by the feedback circuit. On the other hand,
a Vdrv voltage (LED Vdrv) may have a relatively large
voltage variation according to a 13V load and an LED
load because there is no feedback circuit.

[0038] The dummy circuit may be used for the purpose
of limiting a Vdrv voltage rise. However, because the
dummy circuit is constantly operated after the PS On
signal is input, there is a disadvantage that the dummy
circuit consumes power even when the Vdrv voltage is
not in a rising state.

[0039] Various embodiments disclosed here provide a
display apparatus having an improved dummy circuit.
[0040] Thedisclosure willbe described in greater detail
below with reference to the accompanied drawings.
[0041] FIG. 2 is a block diagram illustrating a configu-
ration of a display apparatus 100 according to an em-
bodiment. As illustrated in FIG. 2, the display apparatus
100 may include a power supply part 110 and an inte-
grated circuit (IC) chip 120. Alternatively, in some em-
bodiments, the display apparatus 100 may include a pow-
er supply device, and the power supply device may in-
clude the power supply part 110 and the integrated circuit
(IC) chip 120.

[0042] The power supply device may be a device con-
figured to provide power to respective circuit configura-
tions by generating power. For example, the power sup-
ply device may be configured to provide, as a configura-
tion of the display apparatus 100, power to the respective
circuit configurations included in the display apparatus
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100.

[0043] However,the embodimentis notlimited thereto,
and in some embodiments, the power supply device may
be realized as a separate device, and in this case, the
power supply device may be configured to provide power
to the respective circuit configurations included in an ex-
ternal device.

[0044] The power supply part 110 may be configured
to output afirst power for driving a backlight and a second
power for driving a main circuit. The power supply part
110 may include a first output end outputting the first
power and a second output end outputting the second
power, and the first output end may be connected with
the backlight and the second output end may be con-
nected with the main circuit. In addition, a feedback circuit
connected to the second output end may be configured
to provide a feedback signal to the power supply part 110
based on a voltage magnitude of the second output end,
and accordingly, the power supply part 110 may be con-
figured to maintain the second power at a certain mag-
nitude. Thatis, a variation width of the second power may
be smaller than a variation width of the first power.
[0045] However,the embodimentis notlimited thereto,
and the first power and the second power may be pro-
vided to other circuit configurations other than the back-
light and the main circuit, respectively.

[0046] The integrated circuit (IC) chip 120 may be con-
figured to increase, based on a control signal for adjusting
the brightness of the backlight being received from the
main circuit, a current value of the second power, and
reduce, based on the control signal not being received
from the main circuit for a first threshold time or more, a
current value of the second power. The control signal
may include at least one of a pulse width modulation
(PWM) signal or an amplitude dimming (A-Dim) signal.
In addition, in some embodiments, the control signal may
be output from the main circuit to the IC chip 120 accord-
ing to a user command to turn on the display apparatus.
[0047] Forexample, the IC chip 120 may be configured
to change an operation mode of the display apparatus
to a first mode by increasing the current value of the sec-
ond power based on the control signal being received,
and change, based on the control signal not being re-
ceived for the first threshold time or more, the operation
mode of the display apparatus to a second mode by re-
ducing the current value of the second power. The first
mode may be a normal mode, and the second mode may
be a low power mode.

[0048] That is, the power supply device may be con-
figured such that the operation mode is changeable by
the IC chip 120 based on the control signal of the main
circuit even if the PS On signal of the related art is not
received, and accordingly, the power supply device may
be operable without the PS On/Off Block of the related art.
[0049] The power supply device may further include a
dummy circuit which is connected to the first output end,
and the IC chip 120 may be configured to detect a voltage
of the first output end, and prevent the voltage of the first
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power from rising by turning on the dummy circuit based
on the detected voltage being greater than or equal to a
first threshold value.

[0050] Specifically, the dummy circuit may include a
transistor disposed between the first output end and the
ground, and the IC chip 120 may be configured to prevent
the voltage of the first power from rising by turning on the
transistor based on the detected voltage rising to the first
threshold value or more. That is, when the transistor is
turned on and conducting, a current path from the first
output end to the ground through the transistor may be
formed, and accordingly, the rising of the voltage of the
first power may be prevented.

[0051] The IC chip 120 may be configured to turn off
the transistor based on the voltage detected while the
transistor is in the turned on state decreasing to a voltage
less than the first threshold value.

[0052] That is, because the IC chip 120 actively con-
trols the dummy circuit, the A13V node and the B13V
node may be in a conducting state, and the B13V Switch
Block of the related art is not necessary. In addition, ac-
cording to the related art, the dummy circuit was con-
stantly operated after the PS On signal was input. By
contrast, according to an embodiment, because the dum-
my circuit is operated only when the voltage of the first
output end is greater than or equal to the first threshold
value, the power consumed in the dummy circuit may be
reduced as compared to the related art.

[0053] The power supply part 110 may further include
a capacitor configured to connect to the first output end,
and the IC chip 120 may be configured to discharge the
capacitor by turning on the transistor for a second thresh-
old time based on the detected voltage decreasing to a
voltage of less than the second threshold value.

[0054] For example, even if the voltage of the first out-
put end decreases to a voltage of less than the second
threshold value, the capacitor connected to the first out-
put end may be in a charged state, and may lead to dan-
ger in situations such as fixing the power supply device.
Accordingly, based on the IC chip 120 discharging the
capacitor by turning on the transistor for the second
threshold time, the danger as described above may be
prevented.

[0055] Asdescribed above, because the power supply
device is realized without the PS On/Off Block of the re-
lated art and the B13V Switch Block of the related art,
the manufacturing cost may be reduced, the power sup-
ply device may be operated at the low power mode based
on the control signal of the main circuit, power consump-
tion and heat generation may be reduced because the
dummy circuit is not constantly operated, and safety may
be enhanced by discharging the unnecessary overvolt-
age through the dummy circuit.

[0056] The circuit configuration and operation of the
power supply device may be described in greater detail
below with reference to FIG. 3to FIG. 6. In FIG. 3 to FIG.
6, individual embodiments will be described a separate
for convenience of description. However, the individual

10

15

20

25

30

35

40

45

50

55

embodiments of FIG. 3 to FIG. 6 may be implemented in
a combined state.

[0057] FIG. 3 is adiagram illustrating a detailed circuit
of the power supply device according to an embodiment.
[0058] The power supply device may include a power
supply part 110, an IC chip 120, a dummy circuit 310,
and a feedback circuit 320. As compared with FIG. 1A,
in the embodiment in FIG. 3, the PS On/Off Block of the
related art and the B13V Switch Block of the related art
have been removed, and the power supply device ac-
cording to an embodiment may be realized without the
PS On/Off Block of the related art and the B13V Switch
Block of the related art.

[0059] The power supply part 110 may include the first
output end outputting the first power, and the first output
end may be connected with the backlight. One end of the
dummy circuit and a Det terminal of the IC chip 120 may
be connected to the first output end and a node A to which
the backlight is connected. The IC chip 120 may be con-
figured to detect the voltage of the first output end through
the Det terminal.

[0060] The power supply part 110 may include a sec-
ond output end outputting the second power, and the
second output end may be connected with a Vcc terminal
ofthe IC chip 120. The feedback circuit may be connected
to the node B to which the second output end and the
Vcc terminal of the IC chip 120 are connected, and pro-
vide the feedback signal to the power supply part based
on the voltage magnitude of the second output end. Ac-
cordingly, the power supply part 110 may be configured
to maintain the second power to a certain magnitude.
[0061] In addition, although not illustrated in FIG. 3,
the main circuit may be connected to the second output
end and may be supplied with the second power.
[0062] An OVP terminal of the IC chip 120 may be con-
nected with other end of the dummy circuit. In addition,
a PWM terminal of the IC chip 120 may be configured to
receive a PWM signal from the main circuit, and an A-
Dim terminal may be configured to receive an A-Dim sig-
nal from the main circuit. The PWM signal and the A-Dim
signal may be signals for adjusting the brightness of the
backlight.

[0063] The main circuit may be configured to generate
at least one of the PWM signal or the A-Dim signal ac-
cording to a user command to turn on the display appa-
ratus and provide to the IC chip 120.

[0064] The IC chip 120 may be configured to increase,
based on at least one of the PWM signal or the A-Dim
signal being received from the main circuit, the current
value of the second power and change the operation
mode of the display apparatus to the normal mode. That
is, the power supply device may be configured to change
the operation mode even if there is no separate PS On
signal. Accordingly, the PS On/Off Block of the related
art may be omitted.

[0065] The IC chip 120 may be configured to detect
the voltage of the first output end through the Det termi-
nal, and turn on the dummy circuit by outputting a high
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voltage through the OVP terminal based on the detected
voltage being greater than or equal to the first threshold
value. In this case, the current path from the first output
end to the ground may be formed because the transistor
included in the dummy circuit is turned on and conducts,
and the rising of the voltage of the first output end may
be prevented.

[0066] Thereafter, the IC chip 120 may be configured
to turn off the dummy circuit by outputting a low voltage
through the OVP terminal based on the detected voltage
decreasing to a voltage of less than or equal to the second
threshold value, which is less than the first threshold val-
ue. Thatis, the IC chip 120 may be configured to prevent
power consumption of the dummy circuit by turning off
the dummy circuit after constraining the rising of the volt-
age of the first output end.

[0067] The power supply part 110 may further include
a capacitor C which is connected to the first output end,
and the IC chip 120 may be configured to turn on the
dummy circuit by outputting a high voltage through the
OVP terminal for the second threshold time based on the
detected voltage decreasing to a voltage of less than the
second threshold value, and accordingly discharge the
capacitor C. Through the operation described above, ac-
cidents due to power charged to the capacitor C may be
prevented.

[0068] Thereafter, the IC chip 120 may be configured
to change the operation mode of the display apparatus
to the low power mode by reducing the current value of
the second power based on the PWM signal and the A-
Dim signal not being received from the main circuit for
the first threshold time or more. That is, the power supply
device may be configured to change the operation mode
even without a separate PS Off signal. Accordingly, as
compared with the related art, the PS On/Off Block may
be omitted.

[0069] FIG. 4 is a diagram illustrating a change in op-
eration mode by the IC chip 120 according to an embod-
iment.

[0070] As illustrated in FIG. 4, the IC chip 120 may be
configured to change the operation mode of the display
apparatus to the low power mode when the PWM signal
is not received from the main circuit for the first threshold
time 410 or more while the operation mode of the display
apparatus is in the normal mode state.

[0071] Further, the IC chip 120 may be configured to
change the operation mode of the electronic apparatus
to the normal mode based on the PWM signal being re-
ceived from the main circuit while the operation mode of
the electronic apparatus is in the state of the low power
mode. A delay time 420 may be generated until the op-
eration mode is changed to the normal mode after the
PWM signal is received.

[0072] Through the operation described above, the op-
eration mode may be changed even without the PS
On/Off signal. Accordingly, as compared with the related
art, the PS On/Off Block may be omitted.

[0073] Although the PWM signal has been provided as
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an example in FIG. 4, in other embodiments, a similar
operation may be achieved with the A-Dim signal.
[0074] In addition, the embodimentis not limited to the
PWM signal or the A-Dim signal. In other embodiments,
the IC chip 120 may be configured to change the oper-
ation of the electronic apparatus from the low power
mode to the normal mode using any control signal that
may be received to adjust the brightness of the backlight.
[0075] FIG. 5 is a diagram illustrating an operation of
the dummy circuit according to an embodiment.

[0076] As illustrated in FIG. 5, because the voltage
Vdrv of the first output end does not have a feedback
circuit, a voltage variation may be generated according
to the 13V load and the backlight load.

[0077] The IC chip 120 may be configured to detect
the voltage of the first output end, and prevent the voltage
of the first power from rising by turning on the dummy
circuit based on the detected voltage being greater than
or equal to the first threshold value 510. Thereafter, the
IC chip 120 may be configured to turn off the dummy
circuit based on the detected voltage decreasing to a
voltage of less than the first threshold value 510.
[0078] TheIC chip 120 may be configured to discharge
the capacitor C connected to the first output end by turn-
ing on the dummy circuit for a second threshold time 530
based on the detected voltage decreasing to a voltage
of less than a second threshold value 520 which is less
than the first threshold value 510.

[0079] That is, the IC chip 120 may be configured to
enhance safety by discharging unnecessary overvoltage
through the dummy circuit.

[0080] FIG. 6 is adiagram illustrating a timing compar-
ison between signals of the related art and signals ac-
cording to an embodiment.

[0081] The leftside of FIG. 6 illustrates timing between
main signals of the related art, and the right side of FIG.
6 illustrates timing between main signals according to an
embodiment.

[0082] First, there is no need for the main signal ac-
cording to an embodiment to account for the PS On/Off
signal, the operate dummy circuit signal, and the apply
LED Driver VCC signal compared to the related art. How-
ever, the main signal accounts for the IC VCC current.
[0083] Thisis because the operation mode may be var-
ied according to whether the IC chip 120 receives the
control signal from the main circuit.

[0084] In addition, the display apparatus according to
an embodiment may be configured such an LED Driver
Switching is delayed more than the PWM signal and the
A-Dim signal because the operation mode is changed
according to at least one of the PWM signal or the A-Dim
signal. However, the delay may not be to an extent that
is recognizable to the user.

[0085] According to an embodiment as described
above, power consumption may be reduced by also re-
ducing the number of main signals.

[0086] FIG.7isaflowchartillustrating a control method
of a display apparatus according to an embodiment.
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[0087] The power supply part may be configured to
output the first power for driving the backlight and the
second power for driving the main circuit (S710). The
integrated circuit (IC) chip may be configured to increase,
based on a control signal for adjusting the brightness of
the backlight being received from a main circuit, the cur-
rent value of the second power, and reduce, based on
the control signal not being received from the main circuit
for the first threshold time or more, the current value of
the second power (S720).

[0088] Detecting, by the IC chip, the voltage of the first
outputend configured to output the first power of the pow-
er supply part and preventing, based on the detected
voltage being greater than or equal to the first threshold
value, the voltage of the first power from rising by turning
on, by the IC chip, the dummy circuit connected to the
first output end may be further included.

[0089] Further, the preventing may include preventing
the voltage of the first power from rising by turning on,
by the IC chip, the transistor in the dummy circuit, and
the transistor may be disposed between the first output
end and the ground.

[0090] In addition, the turning off, by the IC chip, the
transistor based on the voltage which is detected while
the transistor is in a turned on state decreasing to a volt-
age, which is less than the first threshold value may be
further included.

[0091] Further, the discharging the capacitor in the
power supply part by turning on, by the IC chip, the tran-
sistor for the second threshold time based on the detect-
ed voltage decreasing to a voltage of less than the second
threshold value may be further included, and the capac-
itor may be connected to the first output end.

[0092] The feedback circuit connected to the second
output end which outputs the second power of the power
supply part providing the feedback signal to the power
supply partbased on the voltage magnitude ofthe second
output end may be further included.

[0093] Further, the control signal may include at least
one of the pulse width modulation (PWM) signal or the
amplitude dimming (A-DIM) signal.

[0094] In addition, the control signal may be output
from the main circuit to the IC chip according to the user
command to turn on the display apparatus.

[0095] The reducing (S720) may include changing the
operation mode of the display apparatus to the first mode
by increasing, by the IC chip, the current value of the
second power, and changing the operation mode of the
electronic apparatus to the second mode by reducing the
current value of the second power.

[0096] Here, the first mode may be the normal mode,
and the second mode may be the lower power mode.
[0097] According to the various embodiments as de-
scribed above, the manufacturing cost of the power sup-
ply device included in the display apparatus may be re-
duced because some configurations are removed com-
pared to circuits of the related art, and power consump-
tion may be reduced by operating at the low power mode
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based on the control signal of the main circuit.

[0098] In addition, the power supply device included in
the display apparatus may reduce power consumption
and the heat generated because the dummy circuitis not
constantly operated, and enhance safety by discharging
unnecessary overvoltage through the dummy circuit.
[0099] According to an embodiment, the various em-
bodiments described above may be implemented with
software including instructions stored in a machine-read-
able storage media (e.g., computer). The machine may
be configured to call an instruction stored in the storage
medium, and as a device capable of operating according
to the called instruction, may include an electronic appa-
ratus (e.g., electronic apparatus A) according to the
above-mentioned embodiments. Based on the instruc-
tion being executed by the processor, the processor may
directly or using other elements under the control of the
processor perform a function corresponding to the in-
struction. The instructions may include a code generated
by acompiler or executed by aninterpreter. The machine-
readable storage medium may be provided in the form
of a non-transitory storage medium. Herein, ‘non-transi-
tory’ merely means that the storage medium is tangible
and does not include a signal, and the term does not
differentiate data being semi-permanently stored or be-
ing temporarily stored in the storage medium. For exam-
ple, the ‘non-transitory storage medium’ may include a
buffer in which data is temporarily stored.

[0100] According to an embodiment, the method ac-
cording to the various embodiments described above
may be provided included a computer program product.
The computer program product may be exchanged be-
tween a seller and a purchaser as a commodity. The
computer program product may be distributed in the form
of a machine-readable storage medium (e.g., a compact
disc read only memory (CD-ROM)), or distributed online
through an application store (e.g., PLAYSTORE™). In
the case of online distribution, at least a portion of the
computer program product (e.g., downloadable app) may
be at least stored temporarily in a storage medium such
as a server of a manufacturer, a server of an application
store, or a memory of a relay server, or temporarily gen-
erated.

[0101] In addition, according to an embodiment, the
various embodiments described above may be realized
in a recordable medium which is readable by a computer
or a device similar to the computer using software, hard-
ware, or the combination of software and hardware. In
some cases, embodiments described herein may be re-
alized by the processor itself. According to a software
implementation, embodiments such as the procedures
and functions described herein may be realized with sep-
arate software modules. The respective software mod-
ules may perform one or more of the functions and op-
erations described herein.

[0102] The computer instructions for performing
processing operations in the device according to the var-
ious embodiments described above may be stored in a
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non-transitory computer-readable medium. The compu-
ter instructions stored in this non-transitory computer-
readable medium may cause a specific device to perform
the processing operations in the device according to the
above-described various embodiments when executed
by the processor of the specific device. The non-transi-
tory computer readable medium may refer to a medium
that stores data semi-permanently rather than storing da-
ta for a very short time, such as a register, a cache, a
memory, or the like, and is readable by the device. Spe-
cific examples of the non-transitory computer readable
medium may include, for example, and without limitation,
acompactdisc (CD), a digital versatile disc (DVD), a hard
disc, a Blu-ray disc, a universal serial bus (USB), a mem-
ory card, a read only memory (ROM), and the like.
[0103] Inaddition, each of the elements (e.g.,amodule
or a program) according to various embodiments may be
comprised of a single entity or a plurality of entities, and
some sub-elements of the abovementioned sub-ele-
ments may be omitted or other sub-elements may be
further included in various embodiments. Alternatively or
additionally, some elements (e.g., modules or programs)
may be integrated into one entity to perform the same or
similar functions performed by each respective element
prior to integration. Operations performed by a module,
program, or other element, in accordance with various
embodiments, may be performed sequentially, in paral-
lel, repetitively, or in a heuristically manner, or at least
some operations may be performed in a different order,
omitted, or a different operation may be added.

[0104] While the disclosure has been illustrated and
described with reference to various example embodi-
ments thereof, it will be understood that the various ex-
ample embodiments are intended to be illustrative, not
limiting. It will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the true spirit and full
scope of the disclosure, including the appended claims
and their equivalents.

Claims

1. A display apparatus comprising a power supply de-
vice, the power supply device comprising:

a power supply part configured to output a first
power to drive a backlight and a second power
to drive a main circuit; and

an integrated circuit (IC) chip configured to in-
crease, based on a control signal to adjust a
brightness of the backlight being received, a cur-
rent value of the second power, and reduce,
based on the control signal not being received
for afirst threshold time, the current value of the
second power.

2. Thedisplay apparatus of claim 1, wherein the power
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supply part comprises:

a first output end configured to output the first
power; and

a second output end configured to output the
second power,

wherein the power supply device further com-
prises:

adummy circuit connected to the first output
end, and

wherein the IC chip is configured to detect
avoltage of the first output end, and prevent,
based on the detected voltage being greater
than or equal to a first threshold value, a
voltage of the first power from rising by turn-
ing on the dummy circuit.

3. The display apparatus of claim 2, wherein the dum-
my circuit comprises a transistor disposed between
the first output end and a ground, and
wherein the IC chip is configured to prevent the volt-
age of the first power from rising by turning on the
transistor based on the detected voltage being great-
er than or equal to the first threshold value.

4. Thedisplay apparatus of claim 3, wherein the IC chip
is configured to turn off the transistor based on a
voltage detected while the transistor is in a turned
on state decreasing to a voltage less than the first
threshold value.

5. The display apparatus of claim 4, wherein the power
supply part further comprises:

a capacitor connected to the first output end,
wherein the IC chip is configured to discharge
the capacitor by turning on the transistor for a
second threshold time based on the detected
voltage decreasing to a voltage less than a sec-
ond threshold value, which is less than the first
threshold value.

6. Thedisplay apparatus of claim 2, further comprising:

a feedback circuit connected to the second out-
put end,
wherein the feedback circuit is configured to pro-
vide a feedback signal to the power supply part
based on a voltage magnitude of the second out-
put end.

7. Thedisplay apparatus of claim 1, wherein the control
signal comprises at least one of a pulse width mod-
ulation signal or an amplitude dimming signal.

8. Thedisplay apparatus of claim 1, wherein the control
signal is received by the IC chip according a user
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command for turning on the display apparatus.

The display apparatus of claim 1, wherein the IC chip
is configured to:

change an operation mode of the display appa-
ratus to a first mode by increasing the current
value of the second power, and

change the operation mode of the display appa-
ratus to a second mode by reducing the current
value of the second power.

The display apparatus of claim 9, wherein the first
mode is a normal mode, and the second mode is a
low power mode.

A control method of a display apparatus, the method
comprising:

outputting, by a power supply part, a first power
to drive a backlight and a second power to drive
a main circuit; and

increasing, by an integrated circuit (IC) chip, a
current value of the second power based on a
control signal to adjust a brightness of the back-
light, and reducing, based on the control signal
not being received for a first threshold time, the
current value of the second power.

The method of claim 11, further comprising:

detecting, by the IC chip, a voltage of a first out-
put end of the power supply part, the first output
end being configured to output the first power;
and

preventing, based on the detected voltage being
greater than or equal to a first threshold value,
a voltage of the first power from rising by turning
on, by the IC chip, a dummy circuit connected
to the first output end.

The method of claim 12, wherein the preventing com-
prises turning on, by the IC chip, a transistor in the
dummy circuit, and
the transistor is disposed between the first output
end and a ground.

The method of claim 13, further comprising:
turning off, by the IC chip, the transistor based on
the voltage detected while the transistorisina turned
on state decreasing to a voltage less than the first
threshold value.

The method of claim 14, further comprising:
discharging, based on the detected voltage de-

creasing to a voltage less than a second thresh-
old value, a capacitor in the power supply part
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by turning on, by the IC chip, the transistor for a
second threshold time,

wherein the second threshold value is less than
the first threshold value, and

wherein the capacitor is connected to the first
output end.
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FIG. 1B
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