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Description

Title of Invention: DISPLAY DEVICE AND SYSTEM AND

METHOD FOR CONTROLLING POWER OF THE SAME

Technical Field
[1] Various embodiments of the present invention relate to a display device, and a

system and a method for controlling power of the same.

Background Art
[2] High-Definition Multimedia Interface (HDMI) is a multimedia interface for

transmitting an uncompressed digital audio/video signal through a single cable.

[3] The HDMI may provide an interface between a source device (peripheral device)

such as an audio/video source, a set-top box and the like and a sink device such as a

monitor, a digital TV and the like.

Disclosure of Invention

Technical Problem
[4] A sink device (e.g., a digital TV) requires two remote controller operations to receive

a source video from a source device connected thereto through an HDMI when being

powered on.

[5] Various embodiments of the present invention disclose a display device capable of

automatically powering on a peripheral device, and a system and a method for con

trolling power of the same.

Solution to Problem
[6] In accordance with one aspect of the present invention, a display device includes a

first communication unit that communicates with one or more peripheral devices, a

second communication unit that communicates with a remote controller, and a

processor operatively connected to the first and second communication units. The

processor is initialized in response to a power-on instruction through the second com

munication unit from the remote controller and verifies whether a first peripheral

device is powered on within a first threshold time, through the first communication

unit. If the first peripheral device is not powered on within the first threshold time, the

processor transmits, to the remote controller, a power-on request for allowing the

remote controller to power on the first peripheral device. The first peripheral device is

set as a source device corresponding to one, which provides at least one source of

video and audio signals, among the one or more peripheral devices.

[7] In accordance with another aspect of the present invention, a power control system

includes a remote controller that includes a power-on key and transmits a power-on in

struction when the power-on key is operated, and a display device that includes a first



interface electrically connected to a first peripheral device that provides at least one

source of video and audio signals. The display device is configured to verify whether

the first peripheral device is powered on within a first threshold time when the display

device is initialized in response to the power-on instruction, and to transmit, to the

remote controller or the first interface, a power-on request for powering on the first p e

ripheral device when the first peripheral device is not powered on within the first

threshold time.

[8] In accordance with still another aspect of the present invention, a method of con

trolling power by at least one processor includes transmitting a signal for resetting a

current set source device or a changed source device through a first interface, verifying

whether at least one source of video and audio signals is received from the source

device within a first threshold time from a first time point when the signal is

transmitted, and transmitting a power-on request for powering on the source device to

a remote controller when the at least one source is not received within the first

threshold time from the first time point.

[9] Other aspects, advantages, and salient features of the disclosure will become apparent

to those skilled in the art from the following detailed description, which, taken in con

junction with the annexed drawings, discloses various embodiments of the present

disclosure.

Advantageous Effects of Invention
[10] According to various embodiments, the convenience of powering a display device

and a peripheral device may be improved.

Brief Description of Drawings
[11] The above and other aspects, features, and advantages of certain embodiments of the

present disclosure will be more apparent from the following description taken in con

junction with the accompanying drawings, in which:

[12] FIG. 1 is a block diagram illustrating a power control system according to an em

bodiment of the present invention;

[13] FIG. 2 is a view illustrating a deviation between the power-on times of plural p e

ripheral devices according to an embodiment of the present invention;

[14] FIG. 3 is a block diagram illustrating details of HDMI between a display device and

a first peripheral device according to an embodiment of the present invention;

[15] FIG. 4 is a timing diagram illustrating a reset signal of a first peripheral device

according to an embodiment of the present invention;

[16] FIG. 5 is a block diagram illustrating a display device according to an embodiment of

the present invention;

[17] FIG. 6 is a flowchart illustrating a method of identifying a peripheral device



according to an embodiment of the present invention;
[18] FIG. 7 is a flowchart illustrating a method of controlling power of a peripheral device

according to an embodiment of the present invention;

[19] FIG. 8 is a flowchart illustrating a method of learning a power-on time according to

an embodiment of the present invention;

[20] FIG. 9A is a block diagram illustrating a remote controller according to an em

bodiment of the present invention;

[21] FIG. 9B is a flowchart illustrating a method of controlling power of a peripheral

device by a remote controller according to an embodiment of the present invention;

and

[22] FIG. 10 is a flowchart illustrating a method of controlling a power-off according to

an embodiment of the present invention.

[23] Throughout the drawings, it should be noted that like reference numbers are used to

depict the same or similar elements, features, and structures.

Mode for the Invention
[24] Various embodiments of the present invention may be described with reference to ac

companying drawings. Accordingly, those of ordinary skill in the art will recognize

that modification, equivalent, and/or alternative on the various embodiments described

herein can be variously made without departing from the scope and spirit of the present

invention. With regard to description of drawings, similar elements may be marked by

similar reference numerals.

[25] FIG. 1 is a block diagram illustrating a power control system according to an em

bodiment of the present invention.

[26] Referring to FIG. 1, a power control system according to an embodiment may

include a remote controller 90, at least one peripheral device 10 (10_1 to 10_N), and a

display device 50.

[27] According to an embodiment, the remote controller 90 may include a plurality of

buttons. When a user operates a button, the remote controller may transmit an in

struction corresponding to the operated button. The remote controller 90 may transmit

an instruction identifiable by the at least one peripheral device 10 and the display

device 50. For example, the remote controller 90 may be a dedicated remote controller

for controlling the display device 50 and the peripheral device 10. As another example,

the remote controller 90 may be a terminal (such as a smart phone) communicating

with the display device 50 in various communication schemes.

[28] According to an embodiment, the remote controller 90 may control another p e

ripheral device 10 or the display device 50 in response to a request from the display

device 50. For example, when the remote controller 90 receives a power-on request



from the display device 50, the remote controller 90 may power on at least one pe

ripheral device 10 in response to the power-on request.

[29] According to an embodiment, the remote controller 90 may communicate with the

display device 50 and the at least one peripheral device 10 in various schemes. For

example, the remote controller 90 may communicate in at least one of infrared commu

nication or Bluetooth communication. In one embodiment, the remote controller 90

may communicate with the display device 50 and the at least one peripheral device 10

in the same scheme or different communication schemes.

[30] According to an embodiment, the at least one peripheral device 10 may be connected

to the display device 50 through a first interface such that the at least one peripheral

device 10 transmits at least one source of video and audio signals to the video device

50. For example, the at least one peripheral device 10 may be connected to the display

device 50 through an HDMI such that the at least one peripheral device 10 provides the

video and audio signals to the display device 50 through the HDMI. For example, the

at least one peripheral device 10 may be various source output devices such as a DVD

player, a set top box, a cable receiver, a satellite broadcast receiver, a personal

computer, and the like.

[31] According to an embodiment, the display device 50 may be provided with a source

(at least one of video and audio signals) from a peripheral device through various in

terfaces (e.g., wired or wireless). For example, the display device 50 may include

various display devices such as a digital TV, a monitor, a projector, and the like. The

wired interface may include an interface capable of outputting an image, such as

HDMI, DVI, and the like. In this disclosure, as an example, the case where the display

device 50 is connected to the peripheral device 10 through the HDMI will be

described.

[32] According to an embodiment, the display device 50 may detect a first peripheral

device electrically connected to a currently selected channel (HDMI) among at least

one peripheral device 10 when the display device 50 is initialized (booted). In the em

bodiment, when the display device 50 is initialized, the display device 50 may identify

unique identification information of the at least one peripheral 10 connected to each

interface provided thereto. For example, the unique identification information may

include at least one of an identifier, manufacturer, a model name, and the like.

[33] According to an embodiment, the display device 50 may verify whether a peripheral

device exists at the currently (finally) selected channel. The display device 50 may

determine the verified peripheral device as a source device (hereinafter, referred to as a

"first peripheral device"). If any peripheral device connected to the currently selected

channel does not exist, the display device 50 may inform a user of the absence of the

peripheral device connected to the selected channel.



[34] According to an embodiment, when the display device 50 is powered on in response

to the power-on instruction of the remote controller 90, the display device 50 may

verify whether the first peripheral device of the selected channel is powered on. For

example, the display device 50 transmits a signal for resetting the first peripheral

device through HDMI, and when at least one signal is received within a first threshold

time from the time point when the signal is transmitted, the display device 50 may

determine that the first peripheral device is powered on. For example, the at least one

signal may be a transition minimized differential signaling (TMDS) signal of HDMI.

The first threshold time may be determined from a result of learning a power-on

required time of the first peripheral device. For example, the first threshold time may

be a time determined by adding a specified additional time to the power-on required

time of the first peripheral device. When there is no pre-learned power-on required

time for the first peripheral device, the first threshold time may be a specified default

time (e.g., 5 seconds).

[35] According to an embodiment, the display device 50 may automatically power on the

first peripheral device if the first peripheral device is not powered on within the first

threshold time. For example, if the first peripheral device is a device supporting an

HDMI-CEC function, the display device 50 may power on the first peripheral device

via the HDMI. As another example, when the first peripheral device is a device that

does not support the HDMI-CEC function, the display device 50 may power on the

first peripheral device through the remote controller 90. In an embodiment, the display

device 50 may verify whether each peripheral device supports the HDMI-CEC

function while verifying the source device connected to each interface channel.

[36] According to an embodiment, the display device 50 may request the remote

controller 90 to power on the first peripheral device. For example, the display device

50 may transmit a power-on request including a unique identifier of the first peripheral

device to the remote controller 90. In one embodiment, when the remote controller 90

receives the power-on request, the remote controller 90 may verify the first peripheral

device to be powered on based on the unique identification information included in the

power-on request, and may transmit a power-on instruction to the first peripheral

device such that the first peripheral device is powered on.

[37] According to an embodiment, the display device 50 may verify whether the first p e

ripheral device is initialized while waiting for a second threshold time from the

transmission time of the power-on request or the power-on instruction even after the

first threshold time has elapsed. The second threshold time may be determined by

adding a specified additional time to the latest power-on required time of the first p e

ripheral device previously learned. When the previously learned power-on required

time does not exist, a default value determined based on an experiment value may be



determined as the second threshold time.

[38] According to an embodiment, the display device 50 may display a specified UI

image if the first peripheral device is not initialized within the second threshold time.

For example, the specified UI image may be an image informing the user that the

automatic power-on of the first peripheral device is failed.

[39] According to an embodiment, the display device 50 may re-learn the power-on time

of the first peripheral device while controlling the automatic power-on of the first p e

ripheral device. For example, the display device 50 may re-learn the power-on required

time of the first peripheral device every time when the display device 50 is initialized.

[40] According to an embodiment, the display device 50 may update at least one of the

first and second threshold times using the re-learned power-on required time. For

example, the display device 50 may update at least one of the first and second

threshold times by summing (e.g., averaging) the re-learned power-on time and the

previously learned power-on time.

[41] According to another embodiment, the at least one peripheral device 10 may power

on the display device 50. Each peripheral device 10 may request the remote controller

90 to power on the display device 50 when being powered on. To this end, each pe

ripheral device 10 may store the unique identification information and specification in

formation such as resolution of the previously verified display device 50. The display

device 50 may reproduce only the source from the currently selected channel even if

each peripheral device 10 is initialized so that the source is provided to each interface

channel.

[42] According to another embodiment, in addition to power-on of the peripheral device

10, when the channel is changed, the display device 50 may verify whether the p e

ripheral device 10 connected to the changed channel is powered on and may power on

the peripheral device 10 through the HDMI-CEC or the remote controller 90. The

display device 50 may monitor whether a source signal from any other interface except

for the HDMI is detected and may power on the second peripheral device connected to

the any other interface is powered on through the remote controller 90.

[43] According to various embodiments, the display device 50 may be connected to the

peripheral devices 10 through another wired/wireless interface (such as DVI).

[44] According to various embodiments, when a user powers on the display device, the

first peripheral device connected through HDMI may be automatically powered on

without any user intervention. Thus, in various embodiments, the usability of a display

device using HDMI may be greatly improved.

[45] In various embodiments, the display device may automatically power on a peripheral

device which is connected thereto through HDMI and does not support HDMI-CEC.

[46] FIG. 2 is a view illustrating a deviation between the power-on times of plural pe-



ripheral devices according to an embodiment of the present invention.

[47] Referring to FIG. 2, according to an embodiment, the peripheral devices may have

different power-on times. For example, a second peripheral device 120 may take two

seconds to be powered on and a third peripheral device 130 may take three seconds to

be powered on.

[48] According to an embodiment, the display device 50 may not separately perform an

operation for automatic power-on if a first peripheral device 110 connected to the

currently selected channel is powered on. On the other hand, the display device 50 may

perform the operation for power-on of the corresponding source device, such as the

second or third peripheral device 120 or 130, when the source device connected to the

currently selected channel is powered off.

[49] According to an embodiment, the display device 50 may determine the threshold

time for verifying whether each peripheral device is powered on, based on the power-

on required time of each peripheral device. For example, the display device 50 may set

the threshold time of the second peripheral device 120 using the power-on required

time (2 seconds) of the second peripheral device 120. The display device 50 may set

the threshold time of the third peripheral device 130 using the power-on required time

(3 seconds) of the third peripheral device 130.

[50] FIG. 3 is a block diagram illustrating details of HDMI between a display device and

a first peripheral device according to an embodiment of the present invention.

[51] As shown in FIG. 3, HDMI may include three independent communication channels

divided into a transition minimized differential signaling (TMDS) channel, a display

data channel (DDC) and a consumer electronics control (CEC) channel. The HDMI

may include a hot-plug interface. The hot-plug interface may be an interface for

transmitting a hot-plug detect signal for detecting (hot-plug detecting) a device

connected through an HDMI. In an embodiment, the display device 50 may transmit

the hot-plug detect signal (or a reset signal) for resetting each peripheral device

through the hot-plug detect interface.

[52] The TMDS channel may be a channel for transmitting and receiving a video signal

and an audio signal included in a moving image signal (or a TMDS signal). The TMDS

channel may support data transmission of five Gbps or less. In one embodiment, the

display device 50 may verify whether the TMDS signal is received through the TMDS

channel within the first threshold time, based on the output time point of the hot-plug

detect signal. Since the first peripheral device powered on outputs the TMDS signal

through the TMDS channel, when the display device 50 receives at least one of TMDS

signals, the display device 50 may verify the state in which the first peripheral device

is powered on.

[53] The DDC channel may be a channel through which the display device 50 transmits



detailed information about the display device 50 to the at least one peripheral device

10. The at least one peripheral device 10 may transmit a moving image signal corre

sponding to the display environment of the display device 50 by using the detailed in

formation about the display device 50.

[54] The CEC channel may be a channel for transmitting and receiving a control in

struction between the display device 50 and the at least one peripheral device 10. In

one embodiment, the display device 50 may automatically power on the first peripheral

device using the HDMI-CEC function when the first peripheral device supports the

HDMI-CEC function. The HDMI-CEC function may be a function of controlling

consumer electronics control (CEC) based products through the CEC channel of the

HDMI. The HDMI-CEC function may be an optional function of the HDMI. For

example, the HDMI-CEC function may include automatic power-on, automatic signal

routing and single-point remote control functions of the CEC-based products.

[55] FIG. 4 is a timing diagram illustrating a reset signal of a first peripheral device

according to an embodiment of the present invention.

[56] The hot-plug detect function may be performed by transmitting the hot-plug detect

signal (e. g. reset signal) through the hot-plug interface of HDMI. As shown in FIG. 4,

the hot-plug detect signal may be a low active signal. Alternatively, the hot-plug detect

signal may be a high active signal. For example, the hot-plug detect signal may be pin

number 19 of an HDMI connector.

[57] According to an embodiment, when the display device 50 detects a state transition of

a monitoring signal (e.g., a TMDS signal) within the first threshold time from a first

time point 'ta' at which a reset signal is transmitted, the display device 50 may

determine that the first peripheral device is powered on. For example, when the

monitoring signal is transitioned to a state different from that before the power-on of

the first peripheral device through a GPIO pin, the display device 50 may determine

that the first peripheral device is powered on. In an embodiment, the monitoring signal

may be a TMDS signal. For example, the monitoring signal may be at least one of a

TMDS clock and a TMDS signal including TMDS data.

[58] According to an embodiment, if the display device 50 does not detect the state

transition of the monitoring signal within the first threshold time, the display device 50

may request the power-on of the first peripheral device through the remote controller

90 or the CEC channel of HDMI.

[59] In an embodiment, the display device 50 may verify whether the first peripheral

device is powered on, while waiting for a second threshold time T2 from the first time

point 'tb' when the power-on request is transmitted. When the first peripheral device is

powered on within the second threshold time from the first time point 'tb' (at 'tc'), the

display device 50 may reproduce (or output) a source received from the first peripheral



device. Alternatively, if the first peripheral device is not powered on even after the

second threshold time has elapsed, the display device 50 may inform through a screen

that the source device is powered off.

[60] FIG. 5 is a block diagram illustrating a display device according to an embodiment of

the present invention.

[61] As shown in FIG. 5, the display device 50 according to an embodiment of the present

invention may include a memory 510, a timer 520, a display 530, a speaker 540, a first

communication unit 551, a second communication unit 555, and a processor 560. Each

element of the display device 50 according to an embodiment may be a separate

hardware module or a software module implemented through at least one processor.

For example, the functions performed by each element included in the display device

50 may be performed by one processor, or each separate processor.

[62] The memory 510 may be a volatile memory (e.g., a RAM, etc.), a non-volatile

memory (e.g., a ROM, flash memory, etc.), or the combination thereof. According to

an embodiment, the memory 510 may store peripheral device information required for

power-on control of each peripheral device. For example, the peripheral device in

formation may be at least one of unique identification information of each peripheral

device, the first threshold time, the second threshold time, and information about

whether the HDMI-CEC function is supported.

[63] According to an embodiment of the present invention, the timer 520 may be driven in

response to an instruction of the processor 560 to measure time. In one embodiment,

the processor 560 may operate the timer 520 at a first time point at which the first p e

ripheral device is reset such that the processor 560 verifies the time taken from the first

time point. In another embodiment, the processor 560 may operate the timer 520 at a

second time point when a power-on request is transmitted to the remote controller 90

such that the time required to power on the first peripheral device is measured. The

processor 560 may stop and initialize the timer 520 for later measurements after the

time measurement. The timer 520 may be included in the processor 560.

[64] For example, the display 530 may include a liquid crystal display (LCD), a light

emitting diode (LED) display, an organic light emitting diode (OLED) display, or an

electronic paper display. According to an embodiment, the display 530 may display an

image signal based on an instruction of the processor 560. For example, the processor

560 may receive a video signal corresponding to the resolution of the display 530 from

the first peripheral device through the HDMI during watching through HDMI, and

output the received video signal to the display 530.

[65] According to an embodiment, the speaker 540 may output an audio signal in

response to an instruction of the processor 560. The processor 560 may receive the

audio signal from the first peripheral device through HDMI, and may output the audio



signal through the speaker 540 after converting the audio signal to be matched with the

specification of the speaker 540.

[66] According to an embodiment, the first communication unit 551 may support commu

nication between the at least one peripheral device 10 and the processor 560 connected

through HDMI. For example, the first communication unit 551 may convert the HDMI

standard signal received from the at least one peripheral device 10 into a signal that is

interpretable by the processor 560. The first communication unit 551 may convert the

signal from the processor 560 into an HDMI standard signal.

[67] According to an embodiment, the second communication unit 555 may support com

munication between the remote controller 90 and the processor 560. For example, the

second communication unit 555 may convert the power-on instruction from the remote

controller 90 into a signal that is interpretable by the processor 560. For example, the

second communication unit 555 may transmit a power-on request from the processor

560 to the remote controller 90.

[68] According to an embodiment, when receiving the power-on instruction from the

remote controller 90 through the second communication unit 555, the processor 560

may be initialized in response to the power-on instruction. The processor 560 may

verify whether at least one peripheral device 10 connected through the HDMI exists

and verify the currently selected source device (the first peripheral device) after the

processor 560 is initialized.

[69] According to an embodiment, the processor 560 may verify whether the first p e

ripheral device is powered on, by verifying the response time of the first peripheral

device to the hot-plug signal through the CEC channel of the HDMI. For example, the

processor 560 may transmit a hot-plug signal for resetting the first peripheral through

the hot-plug interface when being initialized in response to a power-on request of the

remote controller 90. The processor 560 may verify whether a state of the monitoring

signal from the first peripheral device, which is initialized after being reset, transitions

on the TMDS channel. When the processor 560 detects the state transition of the

monitoring signal within the first threshold time at the first time point when the hot-

plug signal is transmitted, the processor 560 may determine that the first peripheral

device is powered on.

[70] In an embodiment, for example, the first threshold time may be determined by

adding a specified additional time to the result of learning the power-on required time

of the first peripheral device based on the first time point. The first threshold time may

be a default time for a peripheral device that does not previously learn the power on

required time. In an embodiment, the processor 560 may update the first threshold time

by learning the power on required time based on the reset time point every time when

the first peripheral device is powered on. According to an embodiment, the accuracy of



determining whether the first peripheral device is initialized may be increased.

[71] According to an embodiment, when the processor 560 fails to detect the power-on of

the first peripheral device through one power-on detection attempt, the processor 560

may re-reset the first peripheral device to perform a second power-on detection

attempt.

[72] According to an embodiment, the processor 560 may verify whether the first p e

ripheral device supports the HDMI-CEC function from the memory 510, and may

power on the first peripheral device in a manner defined according to whether the

HDMI-CEC function is supported. For example, the processor 560 may transmit a

power-on instruction to the first peripheral device through the CEC channel of the

HDMI when the first peripheral device supports the HDMI-CEC function. In one em

bodiment, the first peripheral device supporting the HDMI-CEC function may be

powered on in response to the power-on instruction when receiving the power-on in

struction through the HDMI CEC channel. As another embodiment, processor 560 may

transmit the power-on request to the remote controller 90 through the second commu

nication unit 555 if the first peripheral does not support the HDMI-CEC function. For

example, the power-on request may include unique identification information of the

first peripheral device and a request of instructing to transmit the power-on instruction

to the first peripheral device. In this case, the second communication unit 555 may

transmit the power-on request to the remote controller 90, and the remote controller 90

may transmit the power-on instruction to the first peripheral device such that the first

peripheral device is powered on.

[73] According to an embodiment, the processor 560 may monitor whether the first p e

ripheral device is powered on within the second threshold time at a time point when

the request of powering on the first peripheral device is transmitted. In an embodiment,

the processor 560 may determine whether the first peripheral device is powered on,

based on whether the monitoring signal of the TMDS channel is transitioned.

[74] According to an embodiment, the second threshold time may be determined based on

the latest time of the power-on required times of the first peripheral device. For

example, the second threshold time may be determined by adding a specified ad

ditional time to the latest time of the power-on required times previously learned. The

specified additional time may be determined in consideration of the transmission/

reception time of the power-on request of the first peripheral device and the power-on

instruction transmission/reception time of the remote controller by the first peripheral

device.

[75] According to an embodiment, the processor 560 may output a specified UI image to

the display 530 when the first peripheral device is not powered on within the second

threshold time. For example, the specified UI image may be a UI image informing the



user of the fact that the source cannot be received through HDMI.

[76] According to an embodiment, even when the channel (or interface) of the source is

changed by the user, the processor 560 may power on the peripheral device 10

connected to the changed channel through the HDMI-CEC or the remote controller 90.

For example, the processor 560 may monitor whether a source signal from any other

interface except for the HDMI is detected and may power on the second peripheral

device connected to the any other interface is powered on through the remote

controller 90.

[77] According to an embodiment, the processor 560 may power on at least one peripheral

device even when the processor 560 is powered on in response to a user input through

an interface other than the second communication unit 555. For example, the processor

560 may power on at least one peripheral device when detecting that a power-on

button provided on the display device 50 is operated.

[78] According to various embodiments, as the display device is powered on through the

remote controller, the peripheral device connected to the display device may be auto

matically powered on, so that the user convenience may be greatly improved when the

display device interfaces with the peripheral device through HDMI. According to

various embodiments, an HDMI-based peripheral device which does not support the

HDMI-CEC may be automatically powered on.

[79] FIG. 6 is a flowchart illustrating a method of identifying a peripheral device

according to an embodiment of the present invention.

[80] Referring to FIG. 6, if the processor 560 receives a power-on instruction from the

remote controller 90 in operation 610, in operation 620, the processor 560 may be in i

tialized. For example, if the processor 560 receives the power-on instruction from the

remote controller 90 through the second communication unit 555, the processor 560

may be initialized while receiving operation power. If the processor 560 is initialized,

the processor 560 may output the source image received from the peripheral device 10.

[81] In operation 630, if processor 560 is initialized, the processor 560 may verify

whether a peripheral device connected to an interface exists for all interfaces capable

of receiving a source. If the peripheral device 10 connected to each interface exists, the

processor 560 may identify the unique identification information of the corresponding

peripheral device 10 and may store the identified unique identification information in

association with each interface.

[82] In operation 640, the processor 560 may identify the first peripheral device selected

as the current source device from the plurality of peripheral devices or the first p e

ripheral device connected to the currently selected channel. For example, the processor

560 may identify the first peripheral device by verifying the channel information that is

finally selected by the user and is stored in the memory 510.



[83] In various embodiments, information about whether a source device exists and in

formation necessary to power on the source device may be verified if the display

device is initialized.

[84] FIG. 7 is a flowchart illustrating a method of controlling power of a peripheral device

according to an embodiment of the present invention.

[85] Referring to FIG. 7, in operation 710, the processor 560 is initialized if receiving a

power-on instruction from the remote controller 90, such that the processor 560

verifies the source device of the currently selected channel. In operation 710, the

processor 560 may verify that the currently selected channel is an HDMI and the

source device connected to the HDMI is the first peripheral device, based on the in

formation about the channel finally selected by the user from the memory 510.

[86] In operation 720, if the processor 560 is initialized, the processor 560 may output a

reset signal for resetting the first peripheral device. For example, the processor 560

may reset the first peripheral device by transitioning the state of the hot-plug detect

signal of the HDMI (e.g., transitioning from a high state to a low state).

[87] In operation 730, the processor 560 may verify whether the first peripheral is

powered on. For example, the processor 560 may verify whether the monitoring signal

is received from the first peripheral device within a first threshold time from a first

time point at which the reset signal is transmitted. The processor 560 may determine

that the first peripheral device is powered on if the monitoring signal is received from

the first peripheral device within the first threshold time from the first time point. For

example, the monitoring signal may be at least one of TMDS data and a TMDS clock.

[88] If the first peripheral device is not powered on within the first threshold time from

the first time point, in operation 740, the processor 560 may verify whether the first p e

ripheral device supports the HDMI-CEC function. For example, the processor 560 may

search the memory 510 for information about a peripheral device and may verify from

the peripheral device information whether the first peripheral device supports the

HDMI-CEC function.

[89] If the first peripheral device supports the HDMI-CEC function, in operation 750, the

processor 560 may transmit an instruction to power on the first peripheral device

through the CEC channel of the HDMI.

[90] If the first peripheral device does not support the HDMI-CEC function, in operation

760, the processor 560 may request the remote controller 90 to power on the first p e

ripheral device through the second communication unit 555. For example, the

processor 560 may transmit, to the remote controller 90, a power-on request including

at least one of the unique identification information and the power-on key information

of the first peripheral device. If receiving the power-on request, the remote controller

90 may transmit, to the first peripheral device, a power-on instruction of instructing the



first peripheral device to be powered on.

[91] In operation 770, the processor 560 may verify whether the first peripheral device is

powered on in response to the power-on request. For example, the processor 560 may

determine that the first peripheral device is powered on if the state transition of the

monitoring signal occurs within a second threshold time from a second time point at

which the request of powering on the first peripheral device is transmitted.

[92] In operation 780, the processor 560 may output the specified guide UI image if the

first peripheral device is not powered on with the second threshold time from the

second time point. For example, the guide UI image may be an image for informing of

the power-off of the currently selected source device. If the processor 560 verifies the

power on of the first peripheral device while outputting the guide UI image, the

processor 560 may provide the HDMI watching service. For example, the HDMI

watching service may be a service for outputting the source received through the

HDMI to at least one of the display 530 and the speaker 540.

[93] In operation 790, if the processor 560 receives the video and audio signals from the

first peripheral device within the second threshold time from the second time point, the

processor 560 may output the received video and audio signals through the display 530

and the speaker 540.

[94] In various embodiments, the accuracy of the automatic power-on control of the first

peripheral device may be improved by learning the initialization time of the first p e

ripheral device selected as the current source device and determining whether the first

peripheral device is powered on based on the learned initialization time

[95] According to various embodiments, a display device and a peripheral device may be

powered on in response to one user request of powering on the display device, and a

peripheral device that does not support the HDMI-CEC may be also powered on.

[96] FIG. 8 is a flowchart illustrating a method of learning a power-on time according to

an embodiment of the present invention.

[97] Referring to FIG. 8, in operation 810, if initialized, the processor 560 drives the timer

520 at a first time point at which a reset signal for resetting the peripheral device 10 is

output. The processor 560 may be powered on by the remote controller 90 and

powered on by the operation of a power button provided on the display device 50.

[98] In operation 820, the processor 560 may verify whether the first peripheral device is

powered on and may measure the power-on required time of the first peripheral device

based on the first time point by using the timer 520.

[99] In operation 830, if the power-on required time of the first peripheral device is

measured, the processor 560 may update at least one of first and second threshold

times and store the updated result in the memory 510. For example, the processor 560

may determine the first threshold time by adding a specified additional time to the first



measured power-on required time of the first peripheral device. The processor 560 may

update the first threshold time by summing the power-on required time of the first p e

ripheral device currently measured and the previously measured power-on required

time. As another example, the processor 560 may determine the second threshold time

by using the latest of the power-on required times of the first peripheral device.

[100] In various embodiments, the processor 560 may perform operations 810 through 830

with the automatic power-on control described above (see FIG. 7).

[101] According to various embodiments, it is possible to more accurately determine

whether each peripheral device is powered on by re-learning the power-on required

time of each peripheral device to update the first threshold time.

[102] FIG. 9A is a block diagram illustrating a remote controller according to an em

bodiment of the present invention. FIG. 9B is a flowchart illustrating a method of con

trolling power of a peripheral device by a remote controller according to an em

bodiment of the present invention.

[103] As shown in FIG. 9A, the remote controller 90 according to an embodiment of the

present invention may include an input unit 910, a memory 920, a communication unit

930, and a processor 940.

[104] According to an embodiment, the input unit 910 may include a control key of the

display device 50 and at least one peripheral device 10. For example, the control key

may include a first power-on key for powering on the display device 50 and a second

power-on key for powering on the at least one peripheral device 10.

[105] According to an embodiment, the memory 920 may store unique identification in

formation of the display device 50 controllable by the remote controller 90 and unique

identification information of the at least one peripheral device 10 and an instruction

corresponding to each control key. The instruction may include, for example, power-on

instructions for the display device 50 and each peripheral device 10.

[106] According to an embodiment, the communication unit 930 may transmit and receive

signals to and from the display device 50 and the at least one peripheral device 10 in

response to an instruction from the processor 940. For example, the communication

unit 930 may receive a request of powering on the first peripheral device from the

display device 50 and may convert the request into a form interpretable by the

processor 940. The communication unit 930 may transmit the instruction of powering

on the first peripheral device from the processor 940 to the first peripheral device.

[107] According to an embodiment, if the first power-on key is operated by the user, the

processor 940 may search the memory 920 for the power-on instruction corresponding

to the first power-on key. The processor 940 may transmit the searched power-on in

struction through the communication unit 930 to the display device 50.

[108] According to an embodiment, if the request of powering on the first peripheral device



is received from the display device 50 through the communication unit 930, the

processor 940 may power on the first peripheral device by transmitting the power-on

instruction to the first peripheral device.

[109] Referring to FIG. 9B, if the operation of the first power-on key is detected in

operation 950, in operation 960, the processor 940 may transmit the power-on in

struction to the display device 50.

[110] In operation 970, the processor 940 may verify the request of powering on the first

peripheral device from the display device 50 or whether at least one of the control keys

of the input unit 910 is operated.

[Ill] In operation 980, the processor 940 may transmit the power-on instruction to the first

peripheral device if receiving the request of powering on the first peripheral device

from the display device 50. For example, the processor 940 may identify the subject of

the power-on instruction by verifying the unique identification information of the first

peripheral device in the power-on request. The processor 940 may search the memory

920 for the power-on instruction interpretable by the first peripheral device and may

transmit the searched power-on instruction to the first peripheral device.

[112] According to various embodiments, after the user operates the power-on key of the

display device provided on the remote controller, the source device may be auto

matically powered on without any additional operations for powering on the device for

providing the source.

[113] According to another embodiment, the display device 50 may power off the first p e

ripheral device before being powered off. FIG. 10 is a flowchart illustrating a method

of controlling a power-off according to an embodiment of the present invention.

[114] Referring to FIG. 10, in operation 1010, the processor 560 may verify whether a

power-off instruction is received. For example, the power-off instruction may be

received from the remote controller 90. As another example, the power-off instruction

may be detected by detecting the operation of the power-on button provided to the

display device 50.

[115] In operation 1020, if the processor 560 detects the power-off instruction, the

processor 560 may verify whether the first peripheral is powered on or off. The

processor 560 may verify whether the first peripheral device is powered off, by

verifying whether the state transition of the monitoring signal, which is at least one of

the TMDS signals from the first peripheral device, is interrupted. In operation 1020,

the processor 560 may power off an element for reproducing the source, such as the

display 530, the speaker 540 and the like, other than the elements for controlling the

power-off of the first peripheral device among the elements included in the display

device 50.

[116] In operation 1030, if it is determined that the first peripheral device is in a power-on



state, the processor 560 may determine whether the first peripheral device supports the

HDMI-CEC function.

[117] In operation 1040, if the first peripheral device supports the HDMI-CEC function,

the processor 560 may transmit an instruction of powering off the first peripheral

device through the CEC channel of the HDMI. If the first peripheral device receives

the power-off instruction through the CEC channel of the HDMI, the first peripheral

device may be powered off in response to the corresponding instruction.

[118] In operation 1050, if the first peripheral device does not support the HDMI-CEC

function, the processor 560 may request the remote controller 90 to power off the first

peripheral device through the second communication unit 555.

[119] The processor 560 may monitor the power-off of the first peripheral device after con

trolling the power-off of the first peripheral device. For example, the processor 560

may detect the power-off of the first peripheral device according to whether the state

transition of the monitoring signal stops.

[120] If the processor 560 fails to verify the power-off of the first peripheral device within

the specified third threshold time, the processor 560 may guide a need to power off the

first peripheral device in a specified manner. A second guide image may be output. For

example, the processor 560 may output a guide image of informing a need to power off

the first peripheral device before being powered off.

[121] According to various embodiments, when the display device is powered off, it may

be verified whether the first peripheral device is powered on/off. The first peripheral

device may be automatically powered off when the first peripheral device is powered

on.

[122] The term "module (or unit)" used in the present disclosure may refer to, for example,

a unit including one or more combinations of hardware, software, and firmware. The

"module" may be interchangeably used with a term, such as, logic, logical block,

element, or circuit. The "module" may be the smallest unit of an integrated element or

a part thereof. The "module" may be the smallest unit that performs one or more

functions or a part thereof. The "module" may be mechanically or electronically im

plemented. For example, the "module" may include at least one of an Application-

Specific Integrated Circuit (ASIC) chip, a Field-Programmable Gate Arrays (FPGA),

and a programmable-logic device for performing operations which has been known or

are to be developed hereinafter.

[123] At least some of the devices (e.g., modules or functions thereof) or the methods (e.g.,

operations) according to various embodiments may be implemented by a command

stored in a computer-readable storage medium in the form of a programming module.

When the command is executed by a processor, the processor may execute a function

corresponding to the command. The computer readable recording medium may include



a hard disk, a floppy disk, magnetic media (e.g., a magnetic tape), optical media (e.g.,

CD-ROM or DVD), magneto-optical media (e.g., a floptical disk), and an embedded

memory. The instructions may include codes made by a compiler or executable by an

interpreter. The module or programming module according to various embodiments

may include one or more of the aforementioned elements or may further include other

additional elements, or some of the aforementioned elements may be omitted

[124] Operations executed by a module, a programming module, or other element elements

according to various embodiments may be executed sequentially, in parallel, re

peatedly, or in a heuristic manner. Further, some operations may be executed

according to another order or may be omitted, or other operations may be added.

Meanwhile, the embodiments disclosed in the specification are merely presented to

easily describe the technical contents of the present disclosure and help with the under

standing of the present disclosure and are not intended to limit the scope of the present

disclosure. Therefore, all changes or modifications derived from the technical idea of

the present disclosure as well as the embodiments described herein should be in

terpreted to belong to the scope of the present disclosure.

[125] According to various embodiments, the convenience of powering a display device

and a peripheral device may be improved.

[126] While the present disclosure has been shown and described with reference to various

embodiments thereof, 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 spirit and

scope of the present disclosure as defined by the appended claims and their

equivalents.



Claims
[Claim 1] A display device comprising:

a first communication unit configured to communicate with one or

more peripheral devices;

a second communication unit configured to communicate with a remote

controller; and

a processor operatively connected to the first and second commu

nication units,

wherein the processor is configured to be initialized in response to a

power-on instruction through the second communication unit from the

remote controller and verify whether a first peripheral device is

powered on within a first threshold time, through the first commu

nication unit,

wherein, if the first peripheral device is not powered on within the first

threshold time, the processor transmits, to the remote controller, a

power-on request for allowing the remote controller to power on the

first peripheral device, and

wherein the first peripheral device is set as a source device corre

sponding to one, which provides at least one source of video and audio

signals, among the one or more peripheral devices.

[Claim 2] The display device of claim 1, wherein the processor is configured to:

if the at least one source is received from the first peripheral device,

determine that the first peripheral device is powered on.

[Claim 3] The display device of claim 2, wherein the processor is configured to

transmit a signal for resetting the at least one peripheral device when

being initialized,

to verify whether the at least one source is received within the first

threshold time from a first time point when the signal is transmitted,

and

to be set to determine that the first peripheral device is powered on

when the at least one source is received within the first threshold time

from the first time point.

[Claim 4] The display device of claim 3, wherein the processor is configured to

determine the first threshold time by learning a time required from the

first time point to a second time point when the at least one source is

received.

[Claim 5] The display device of claim 4, wherein the processor is configured to



determine the first threshold time by learning the required time every

time when the processor is initialized.

[Claim 6] The display device of claim 1, wherein the processor is configured to

identify unique identification information of the first peripheral device

while detecting the at least one peripheral device after being initialized,

and

to transmit the power-on request including the unique identification in

formation.

[Claim 7] The display device of claim 1, wherein the processor is configured to

verify whether a second peripheral device is powered on within a

second threshold time for the second peripheral device when the second

peripheral device among the at least one peripheral device is set as the

source device, and

to transmit the power-on request for allowing the second peripheral

device to be powered on to the second peripheral device through the

first or second communication unit when the second peripheral device

is not powered on within the second threshold time.

[Claim 8] The display device of claim 1, further comprising:

a display,

wherein the processor is configured to power off the display when

receiving a power-off instruction from the remote controller,

to verify whether the first peripheral device is powered off within a

second threshold time, and

to request the remote controller to power off the first peripheral device

when the first peripheral device is not powered off.

[Claim 9] A power control system comprising:

a remote controller including a power-on key and configured to

transmit a power-on instruction when the power-on key is operated;

and

a display device including a first interface electrically connected to a

first peripheral device that provides at least one source of video and

audio signals,

wherein the display device is configured to:

verify whether the first peripheral device is powered on within a first

threshold time when the display device is initialized in response to the

power-on instruction, and

transmit, to the remote controller or the first interface, a power-on

request for powering on the first peripheral device when the first pe-



ripheral device is not powered on within the first threshold time.

The power control system of claim 9, wherein the display device is

configured to identify unique identification information of the first p e

ripheral device while detecting the at least one peripheral device

connected to the first interface after being initialized, and

to transmit the power-on request including the unique identification in

formation to the remote controller.

The power control system of claim 9, wherein the display device is

configured to transmit a signal for resetting the first peripheral device

through the first interface when being initialized, and

determine that the first peripheral device is powered on when the at

least one source is received within the first threshold time from a first

time point when the signal is transmitted.

The power control system of claim 9, wherein the display device is

configured to transmit a signal for resetting the at least one peripheral

device through the first interface, and to determine the first threshold

time by learning a time required from a first time point when the signal

is transmitted to a second time point when the signal is received from

the at least one peripheral device.

The power control system of claim 12, wherein the display device is

configured to determine the first threshold time by learning the required

time every time when being initialized.

The power control system of claim 9, wherein the display device is

configured to determine that the first peripheral device is powered on

when the at least one source is received from the first peripheral device

through the first interface.

A method of controlling power by at least one processor, the method

comprising:

transmitting a signal for resetting a currently set or a changed source

device through a first interface;

verifying whether at least one source of video and audio signals is

received from the source device within a first threshold time from a

first time point when the signal is transmitted; and

transmitting a power-on request for powering on the source device to a

remote controller when the at least one source is not received within the

first threshold time from the first time point.
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