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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a smart start-
up technique, and more particularly, to a detecting circuit
and a detecting method of an external display device.

DESCRIPTION OF THE PRIOR ART

[0002] When a common mobile device is not in use
and put in a standby mode, idle power consumption is
produced in a display circuit that outputs a display signal
to an external display device. This idle power consump-
tion affects the operation durability of the mobile device,
and at the same time affects the battery life of the mobile
device. To prevent the occurrence of idle power con-
sumption, conventionally, a system of a mobile device
detects a connection state between an external display
device and the mobile device to turn on/off a display cir-
cuit; the system turns on the display circuit only upon
detecting a connection between the external display de-
vice and the mobile device, and the system turns off the
display circuit upon detecting a disconnection between
the external display device and the mobile device.
[0003] However, if a system turns on or off the display
circuit by detecting a connection state between an exter-
nal display device and a mobile device, when the external
display device is frequently plugged or unplugged within
a short period of time, the system may frequently enable
the display circuit, resulting in a busy system and hence
undesirably affecting user experience.

SUMMARY OF THE INVENTION

[0004] In one embodiment, a detecting circuit of an ex-
ternal display device includes a first connector, a display
circuit, a switch circuit, a power supply circuit and a con-
trol circuit. The display circuit is coupled to the first con-
nector, and is configured to provide a display signal to
the external display device through the first connector.
The switch circuit is coupled to the display circuit. The
power supply circuit is coupled to the switch circuit, and
is configured to provide power needed for operating the
display circuit through the switch circuit when the switch
circuit is on. The control circuit is coupled to the first con-
nector and the switch circuit, and is configured to detect
an external display device through the first connector and
to selectively turn on/off the switch circuit according to a
detection result of the external display device. The control
circuit turns on the switch circuit upon detecting the ex-
ternal display device to connect the power supply circuit
to the display circuit. After the switch circuit is turned on,
the control circuit further accumulates a duration or a
number of times of detection that the external display
device is continually not detected, and then turns off the

switch circuit to disconnect the power circuit from the
display circuit when the duration reaches a time threshold
or the number of times of detection reaches a count
threshold.
[0005] In one embodiment, a detecting method of an
external display device includes connecting, upon de-
tecting the external display device while repeatedly de-
tecting the external display device, a power supply path
to a display circuit and supplying power to the display
circuit through the power supply path; and disconnecting,
while the power supply path is connected, the power sup-
ply path when an accumulated duration or an accumu-
lated number of times of detection that the external dis-
play device is continually not detected reaches a time
threshold or a count threshold.
[0006] In conclusion, the detecting circuit of an external
display device and a detecting method of an external
display device according to any of the embodiments are
capable of connecting a power supply path to a display
circuit only upon detecting the external display device,
and disconnecting the power supply path only when the
external display device is disconnected for a period of
time (that is, when the duration or the number of times
of detection that the external display device is not detect-
ed reaches a given threshold), thereby preventing the
occurrence of idle power consumption as well as the sys-
tem from frequently enabling the display circuit, further
achieving the effect of power saving without undesirably
affecting user experience.
[0007] The features and advantages of the present in-
vention described in detail in the embodiments below are
sufficient for a person skilled in the art to understand and
accordingly implement the technical contents of the
present invention. Moreover, a person skilled in the art
would be able to easily understand the objects and ad-
vantages of the present invention on the basis of the dis-
closure, claims and drawings of the present application.
[0008] Prior art documents are US 2014/253564 A1,
US 2016/116969 A1 and US 8 878 859 B1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a block schematic diagram of a detecting
circuit of an external display device according to an
embodiment;
FIG. 2 is a flowchart of a detecting method of an
external display device according to an embodiment;
FIG. 3 is a block schematic diagram of a detecting
circuit of an external display device according to an-
other embodiment;
FIG. 4 is a block schematic diagram of a detecting
circuit of an external display device according to yet
another embodiment;
FIG. 5 is a block schematic diagram of a detecting
method of an external display device according to
yet another embodiment;
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FIG. 6 is a circuit diagram of a potential converting
circuit of the detecting circuit of an external display
device in FIG. 4; and
FIG. 7 is a timing diagram of a voltage during an
operation period of a display circuit of a detecting
circuit of an external display device in FIG. 1.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0010] FIG. 1 shows a block schematic diagram of a
detecting circuit 10 of an external display device 20 ac-
cording to an embodiment. Referring to FIG. 1, the de-
tecting circuit 10 includes a connector (to be referred to
as a first connector 110 below), a display circuit 120, a
switch circuit 130, a power supply circuit 140 and a control
circuit 150. The first connector 110 is coupled to the dis-
play circuit 120, the control circuit 150 and the external
display device 20. The switch circuit 130 is connected to
the display circuit 120, the power supply circuit 140 and
the control circuit 150.
[0011] The first connector 110 is configured to be elec-
trically connected to the external display device 20, so
as to enable internal circuits of the detecting circuit 10 to
transmit signals with the external display device 20
through the first connector 110. In some embodiments,
the external display device 20 may be, for example but
not limited to, a VGA device, a DisplayPort device, or an
HDMI device, and the first connector 110 corresponds
to the external display device 20 and may be, for example
but not limited to, a VGA interface connector, a Display-
Port interface connector or an HDMI interface connector.
[0012] The display circuit 120 is configured to provide
a display signal S2 to the external display device 20
through the first connector 110. Moreover, the external
display device 20 displays an image according to the
received display signal S2 upon receiving the display sig-
nal S2. In some embodiments, the display signal S2 is
display content mapped from a host (not shown) to the
display circuit 120. In other words, a signal source of the
display signal S2 provided by the display circuit 120
through the first connector 110 to the external display
device 20 is a graphics processing unit (GPU) in the host.
In some embodiments, the host may be, for example but
not limited to, a personal computer (PC), a laptop com-
puter or a tablet computer. In some embodiments, the
display circuit 120 may be, for example but not limited
to, a display integrated circuit (IC). In one example, the
display circuit 120 may be, for example but not limited
to, an embedded circuit in the host; in other words, the
detecting circuit 10 may be built-in the host. In another
example, the display circuit 120 may be, for example but
not limited to, a circuit in a converting device connected
to the host; in other words, the detecting circuit 10 may
be an external device of the host, that is, a converting
device connected to the host by another connector (to
be referred to as a second connector 160 below, as
shown in FIG. 3). The converting device may be, for ex-
ample but not limited to, an image converter or an adaptor

cable.
[0013] The switch circuit 130 is controlled by the control
circuit 150, and is configured to connect or disconnect a
power supply path between the power supply circuit 140
and the display circuit 120. When the switch circuit 130
is turned on, the power supply circuit 140 is connected
to the display circuit 120, and at this point, the power
supply circuit 140 supplies power needed for operating
the display circuit 120. When the switch circuit 130 is
turned off, the power supply circuit 140 is disconnected
from the display circuit 120, and at this point, the power
supply circuit 140 stops supplying power to the display
circuit 120.
[0014] In other words, the power supply circuit 140 is
configured to provide power needed for operating the
display circuit 120 through the switch circuit 130 when
the switch circuit 130 is on.
[0015] The control circuit 150 is configured to detect
the external display device 20 through the first connector
110 and to selectively turn on/off the switch circuit 130
according to a detection result of the external display
device 20 so as to enable the display circuit 120.
[0016] FIG. 2 shows a flowchart of a detecting method
of the external display device 20 according to an embod-
iment. Referring to FIG. 1 and FIG. 2, in some embodi-
ments, the control circuit 150 repeatedly detects through
the first connector 110 for a plug signal S1 from the ex-
ternal display device 20 (step S01), so as to determine
whether the external display device 20 is detected ac-
cording to whether the plug signal S1 is received. In other
words, the control circuit 150 has detected the external
display device 20 when the control circuit 150 receives
the plug signal S1, otherwise the external display device
20 is not detected when the plug signal S1 is not received.
[0017] When the control circuit 150 detects the external
display device 20, the control circuit 150 turns on the
switch circuit 130 so as to connect the power supply cir-
cuit 140 to the display circuit 120. At this point, the power
supply circuit 140 provides the power needed for oper-
ating the display circuit 120 so as to enable the display
circuit 120 (step S02). After the switch circuit 130 is turned
on, the control circuit 150 continues repeatedly detecting
the external display device 20 through the first connector
110. When the external display device 20 is not detected,
the control circuit 150 accumulates the duration (or the
number of times of detection) that the external display
device 20 is continually not detected (step S03). When
the duration reaches a time threshold (or the number of
times of detection reaches a count threshold), the control
circuit 150 turns off the switch circuit 130, so that the
switch circuit 130 disconnects the power supply circuit
140 from the display circuit 120 (step S04). For example,
taking the time threshold for instance, assuming that the
time threshold is, for example but not limited to, 10 sec-
onds (s), and the control circuit 150 detects for the ex-
ternal display device 20 for 20 times within 10 s. After
the switch circuit 130 is turned on, the control circuit 150
detects for the external display device 20 at a frequency
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of twice per second, starts timing the duration when the
external display device 20 is not detected, and stops and
resets the timed duration upon detecting the external dis-
play device 20. When the external display device 20 is
not detected at all within 10 s, the duration timed by the
control circuit 150 reaches 10 s, and only at this point,
the control circuit 150 turns off the switch circuit 130.
Conversely, as along as the timed duration does not
reach 10 s, the control circuit 150 does not turn off the
switch circuit 130; that is, the switch circuit 130 is kept
on so as to connect the power supply circuit 140 to the
display circuit 120. In another example, taking the count
threshold for instance, assuming that the time threshold
is, for example but not limited to, 20 times, and the control
circuit 150 detects the external display device 20 for 20
times within 10 s. After the switch circuit 130 is turned
on, the control circuit 150 detects the external display
device 20 at a frequency of twice per second, starts ac-
cumulating the number of times of detection when the
external display device 20 is not detected, and resets the
accumulated number of times of detection upon detecting
the external display device 20. When the external display
device 20 is not detected at all by the detection performed
for 20 times, the number of times of detection accumu-
lated by the control circuit 150 reaches 20 times, and
only at this point, the control circuit 150 turns off the switch
circuit 130. Conversely, as along as the number of times
of detection does not reach 20 times, the control circuit
150 does not turn off the switch circuit 130; that is, the
switch circuit 130 is kept on so as to connect the power
supply circuit 140 to the display circuit 120. In some em-
bodiments, the control circuit 150 may be, for example
but not limited to, a microcontroller unit (MCU) or an em-
bedded controller (EC).
[0018] FIG. 3 shows a block schematic diagram of the
detecting circuit 10 of the external display device 20 ac-
cording to another embodiment. Referring to FIG. 1 and
FIG. 3, in some embodiments, the detecting circuit 10
may further include a second connector 160. The second
connector 160 is coupled to the display circuit 120. The
detecting circuit 10 can be coupled to a host (not shown)
through the second connector 160. When the power sup-
ply circuit 140 supplies power, the display circuit 120 re-
ceives a display signal S3 from the host through the sec-
ond connector 160, wherein the display signal S3 is in a
first signal specification. The display circuit 120 decodes
the display signal S3 to convert the display signal S3 to
a display signal S2 in a second signal specification, and
the display circuit 120 outputs the display signal S2 in
the second signal specification to the external display
device 20 through the first connector 110. The first signal
specification corresponds to an interface specification of
the second connector 160, and the second signal spec-
ification corresponds to an interface specification of the
first connector 110. For example but not limit to, the sec-
ond connector 160 is a USB interface connector, and the
first connector 110 is an HDMI interface connector; at
this point, the first signal specification corresponds to

USB signals, and the second signal specification corre-
sponds to HDMI signals. In other words, the detecting
circuit 10 is a USB-to-HDMI converting circuit. During
power supply, the display circuit 120 receives a USB sig-
nal (that is, the display signal S3) from the host through
the second connector 160, converts the received USB
signal to an HDMI signal (that is, the converted display
signal S2), and outputs the HDMI signal to the first con-
nector 110. In some embodiments, the first connector
110 and the second connector 160 may be connectors
of different two interface specifications (that is, corre-
sponding to the first signal specification and the second
signal specification, respectively), respectively. The in-
terface specifications may be a USB interface, an HDMI
interface, DisplayPort interface, a VGA interface or an
SD interface.
[0019] In some embodiments, the first connector 110
includes a detecting pin 1101 and at least one signal pin
1102. The detecting pin 1101 is coupled to the control
circuit 150, and is configured to output the plug signal S1
from the external display device 20 to the control circuit
150. Herein, the control circuit 150, through the detecting
pin 1101, repeatedly detects the plug signal S1 from the
external display device 20. The signal pin 1102 is coupled
to the display circuit 120, and is configured to output the
display signal S2 provided by the display circuit 120 to
the external display device 20.
[0020] In some embodiments, the switch circuit 130
further includes a power switch 1301. The power switch
1301 is coupled between the display circuit 120 and the
power supply circuit 140, and is controlled by the control
circuit 150. The control circuit 150 generates an on signal
to the power switch 1301, so as to turn on the power
switch 1301 to turn on the switch circuit 130. When the
switch circuit 130 is turned on, the power supply circuit
140 is connected to the display circuit 120 through the
power switch 1301, and thus the power supply circuit 140
can supply power needed for operating the display circuit
120 to the display circuit 120 through the power switch
1301. The control circuit 150 generates an off signal to
the power switch 1301, so as to turn off the power switch
1301 to turn off the switch circuit 130. When the switch
circuit 130 is turned off, the connection coupling between
the power supply circuit 140 and the display circuit 120
(that is, the power switch 130 coupled between the two)
is disconnected, and so the power supply circuit 140
stops supplying power to the display circuit 120. In some
embodiments, the on signal and the off signal may be a
high-level signal and a low-level signal, respectively. In
some embodiments, the power switch 1301 may be a
transistor. The transistor has a first end and a second
end respectively connected to the power supply circuit
140 and the display circuit 120, and a control end of the
transistor is connected to the control circuit 150.
[0021] FIG. 4 shows a block schematic diagram of a
detecting circuit 10 of an external display device 20 ac-
cording to another embodiment. Referring to FIG. 1 and
FIG. 4, in some embodiments, the detecting circuit 10
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further includes a potential converting circuit 170. The
potential converting circuit 170 is coupled between the
first connector 110 and the control circuit 150. The po-
tential converting circuit 170 is configured to convert a
voltage of the plug signal S1 from the external display
device 20 to a voltage suitable for the control circuit 150.
For example, the voltage of the plug signal S1 is 5 V, and
the voltage suitable for the control circuit 150 is 3.3 V. At
this point, the potential converting circuit 170 converts
the voltage from 5V of the plug signal S1 to 3.3 V. In
some embodiments, the potential converting circuit 170
converts the plug signal S1 from the external display de-
vice 20 from a high voltage to a low voltage (for example,
converting the voltage of the plug signal S1 from 5 V to
3.3 V) or converts the plug signal S1 from the external
display device 20 from a low voltage to a high voltage
(for example, converting the voltage of the plug signal
S1 from 3.3 V to 5 V). It should be noted that the present
invention is not limited to the above examples.
[0022] FIG. 5 shows a block schematic diagram of a
detecting method of an external display device 20 ac-
cording to yet another embodiment. Refer to FIG. 1 to
FIG. 5. In some embodiments, the first connector 110 is
electrically connected to a plurality of external display
devices 20, so as to enable internal circuits of the detect-
ing circuit 10 to transmit signals with the plurality of ex-
ternal display devices 20 through the first connector 110.
[0023] The control circuit 150 repeatedly detects the
plug signal S1 from the external display device 20 through
the first connector 110, so as to determine whether at
least one of the external display devices 20 is detected
according to whether the plug signal S1 is received. In
other words, the control circuit 150 has detected at least
one of the external display devices 20 when the control
circuit 150 receives the plug signal S1, otherwise none
of the external display devices 20 is detected when the
plug signal S1 is not received.
[0024] When the control circuit 150 detects at least one
of the external display devices 20, the control circuit 150
turns on the switch circuit 130 so as to connect the power
supply circuit 140 to the display circuit 120. At this point,
the power supply circuit 140 provides the power needed
for operating the display circuit 120 so as to enable the
display circuit 120. After the switch circuit 130 is turned
on, the control circuit 150 continues repeatedly detecting
the external display device 20 through the first connector
110. When the external display device 20 is not detected,
the control circuit 150 accumulates the duration (or the
number of times of detection) that the external display
device 20 is continually not detected. When the duration
reaches a time threshold (or the number of times of de-
tection reaches a count threshold), the control circuit 150
turns off the switch circuit 130, so that the switch circuit
130 disconnects the power supply circuit 140 from the
display circuit 120.
[0025] FIG. 6 shows a circuit diagram of the potential
converting circuit 170 of the detecting circuit 10 of an
external display device 20 in FIG. 4. In FIG. 6, IN is an

input terminal, OUT is an output terminal, VDD is a volt-
age source and GND is a ground terminal. The input ter-
minal IN is coupled to the first connector 110 (not shown),
and the output terminal OUT is coupled to the control
circuit 150 (not shown).
[0026] FIG. 7 shows a timing diagram of a voltage dur-
ing an operation period of the display circuit 120 of the
detecting circuit 10 of the external display device 20 in
FIG. 1. In FIG. 7, On is an on voltage of the display circuit
120, and Off is an off voltage of the display circuit 120.
[0027] Referring to FIG. 1 and FIG. 7, between a time
point T0 and a time point T6, the control circuit 150 re-
peatedly detects the plug signal S1 from the external dis-
play device 20 through the first connector 110. Before
the time point T1, because the plug signal S1 is not re-
ceived, the power supply of the display circuit 120 is kept
off for power saving. In other words, before the external
display device 20 is plugged, the display circuit 120 does
not consume any power.
[0028] At a time point T1, the external display device
20 is plugged to the first connector 110. From the time
point T1 to a time point T2, the control circuit 150 receives
the plug signal S1 from the external display device 20
and outputs an on signal to the switch circuit 130, so that
the switch circuit 130 is turned on in response to the on
signal at the time point T2. Thus, the power supply circuit
140 starts supplying power to the display circuit 120
through the switch circuit 130. The time needed from re-
ceiving the plug signal S1 to turning on the control circuit
150 is a time interval P1 from the time point T1 at which
the external display device 20 is plugged to the time point
T2 at which power supplied the display device 120 starts.
[0029] At the time point T2, the switch circuit 130 is
turned on in response to the on signal, and the power
supply circuit 140 starts supplying power to the display
circuit 120 through the switch circuit 130. At a time point
T3, the power supply circuit 140 completes powering the
display circuit 120 to enable the display circuit 120, and
the display circuit 120 starts providing the display signal
S2 to the external display device 20 through the first con-
nector 110 so as to enable the external display device
20 to display an image according to the received display
signal S2. The time needed from turning on the switching
circuit 130 by the control circuit 150 to enable the display
circuit 120 is a time interval P2 between the time point
T2 at which the supply circuit 140 starts supplying power
to the display circuit 120 through the switch circuit 130
and the time point T3 at which the power supply circuit
140 completes powering the display circuit 120. In some
embodiments, the time interval P2 may be, for example
but not limited to, 5 seconds.
[0030] At a time point T4, the external display device
20 is unplugged from the first connector 110 such that
the control circuit 150 starts to not receive the plug signal
S1. However, the control circuit 150 does not immediately
cut off the power supply to the display circuit 120, but
starts to accumulate the duration (or the number of times
of detection) that the external display device 20 is con-
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tinually not detected. At a time point T5, the duration
reaches a time threshold (or the number of times of de-
tection reaches a count threshold), and at this point, the
control circuit 150 turns off the switch circuit 130 to cut
off the power supply to the display circuit 120. The time
needed for the duration to reach the time threshold (or
the number of times of detection to reach the count
threshold) is a time interval P3 from the time point T4 at
which the external display device 20 is unplugged to the
time point T5 at which the display circuit 120 is turned
off. For example, the time threshold is 10 seconds, and
the time interval P3 from the time point T4 at which the
external display device 20 is unplugged to the time point
T5 at which the display circuit 120 is turned off is 10 sec-
onds.
[0031] Herein, when the external display device 20 is
unplugged, the control circuit 150 does not immediately
cut off the power supply to the display device 120, but
instead, turns off the switch circuit 130 so as to discon-
nected the power supply circuit 140 from the display cir-
cuit only after confirming for multiple times, that is, when
the duration that the external display device 20 is contin-
ually not detected reaches the time threshold (or the
number of times of detection that external display device
20 is continually not detected reaches the count thresh-
old). Thus, cutting off the power supply to the display
circuit 120 in case that the external display device 20 is
unplugged unintentionally by a user can be prevented;
in other words, reinitialization after unplugging the exter-
nal display device 20 unintentionally and then quickly
plugging it back can be prevented, thus preventing from
undesirably affecting user experience. The unplugging
unintentionally by a user may be a momentary unplug-
ging of the external display device 20 caused by human
collisions or poor wire contacts. For example, if the time
threshold is 10 seconds (or the count threshold is 20
times), when a user unintentionally collides into the ex-
ternal display device 20 and causes it to be disconnected
from the detecting circuit 10, the user has a time of 10
seconds (or 20 times of detection) to reconnect the ex-
ternal display device 20. If the external display device 20
is reconnected within 10 seconds (or within 20 times of
detection), the display circuit 120 at this point is not yet
turned off, the control circuit 150 does not need to again
turn on the switch circuit 130 to turn on the power supply
circuit 140 and the display circuit 120, and the control
circuit 150 does not need to again enable the display
circuit 120. Thus, a total time of the time interval P1 be-
tween the time point T1 at which the external display
device 20 is plugged and the time point T2 at which power
supplied to the display circuit 120 starts, and the time
interval P2 between the time point T2 at which the power
supplied to the display circuit 120 starts and the time
point T3 at which the external display device 20 displays
an image can be saved. In other words, each time the
external display device 20 is unintentionally disconnect-
ed, the user is not required to again wait for the total time
of the time interval P1 between the time point T1 at which

the external display device 20 is plugged and the time
point T2 at which power supplied to the display circuit
120 starts, and the time interval P2 between the time
point T2 at which the power supplied to the display circuit
120 starts and the time point T3 at which the external
display device 20 displays an image, thereby enhance
user experience. In some embodiments, the total time of
the time interval P1 between the time point T1 at which
the external display device 20 is plugged and the time
point T2 at which power supplied to the display circuit
120 starts, and the time interval P2 between the time
point T2 at which the power supplied to the display circuit
120 starts and the time point T3 at which the external
display device 20 displays an image may be, for example
but not limited to, 5 seconds.
[0032] In conclusion, the detecting circuit 10 of the ex-
ternal display device 20 and the detecting method of the
external display device 20 according to any of the em-
bodiments are capable of connecting a power supply
path to the display circuit 120 only upon detecting the
external display device 20, and disconnecting the power
supply path only when the external display device 20 is
disconnected for a period of time (that is, when the du-
ration or the number of times of detection that the external
display device 20 is not detected reaches a given thresh-
old), thereby preventing the occurrence of idle power
consumption as well as the system from frequently ena-
bling the display circuit 120, further achieving the effect
of power saving without undesirably affecting user expe-
rience.
[0033] The technical contents of the present invention
are disclosed by way of the preferred embodiments
above. However, these embodiments are not to be con-
strued as limitation to the present invention. Slight mod-
ifications and variations made by a person skilled in the
art within the limitation of the annexed claims are to be
encompassed with the scope of the present invention.
Therefore, the scope of protection of the present inven-
tion is to be accorded with the appended claims.

Claims

1. A detecting circuit (10) of an external display device
(20), comprising:

a first connector (110);
a display circuit (120), coupled to the first con-
nector, configured to provide a display signal
(S2) to the external display device through the
first connector
a switch circuit (130), coupled to the display cir-
cuit;
a power supply circuit (140), coupled to the
switch circuit, configured to provide power need-
ed for operating the display circuit through the
switch circuit when the switch circuit is on; and
a control circuit (150), coupled to the first con-
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nector and the switch circuit, configured to de-
tect the external display device through the first
connector and to selectively turn on/off the
switch circuit according to a detection result of
the external display device;
wherein, the control circuit turns on the switch
circuit upon detecting the external display de-
vice to connect the power supply circuit to the
display circuit;
characterised in that,
after the switch circuit is turned on, the control
circuit further accumulates a duration or a
number of times of detection that the external
display device is continually not detected, and
then turns off the switch circuit to disconnect the
power circuit from the display circuit when the
duration reaches a time threshold or the number
of times of detection reaches a count threshold.

2. The detecting circuit of an external display device
according to claim 1, further comprising:
a second connector (160), coupled to the display cir-
cuit; wherein the display circuit receives the display
signal from a host through the second connector,
converts the display signal from a first signal speci-
fication to a second signal specification, and outputs
the display signal in the second signal specification
to the first connector.

3. The detecting circuit of an external display device
according to claim 1, wherein the switch circuit com-
prises:
a power switch (1301), coupled between the display
circuit and the power supply circuit, and controlled
by the control circuit.

4. The detecting circuit of an external display device
according to claim 1, wherein the first connector
comprises:

a detection pin (1101), coupled to the control
circuit, configured to output a plug signal from
the external display device to the control circuit;
and
at least one signal pin (1102), coupled to the
display circuit, configured to output the display
signal to the external display device.

5. The detecting circuit of an external display device
according to claim 1, further comprising:
a potential converting circuit (170), coupled between
the first connector and the control circuit.

6. The detecting circuit of an external display device
according to claim 1, wherein the control circuit is a
microcontroller unit (MCU) or an embedded control-
ler (EC).

7. The detecting circuit of an external display device
according to claim 1, wherein the display circuit is a
display integrated circuit (IC).

8. The detecting circuit of an external display device
according to claim 1, wherein the external display
device is a VGA device, a DisplayPort device or an
HDMI device.

9. A detecting circuit of a plurality of external display
devices, comprising:

a first connector;
a display circuit, coupled to the first connector,
configured to provide a display signal to the plu-
rality of external display devices through the first
connector;
a switch circuit, coupled to the display circuit;
a power supply circuit, coupled to the switch cir-
cuit, configured to provide power needed for op-
erating the display circuit through the switch cir-
cuit when the switch circuit is on; and
a control circuit, coupled to the first connector
and the switch circuit, configured to detect the
plurality of external display devices through the
first connector and to selectively turn on/off the
switch circuit according to a detection result of
the plurality of external display devices;
wherein, the control circuit turns on the switch
circuit upon detecting at least one of the plurality
of external display devices to connect the power
supply circuit to the display circuit;
characterised in that
after the switch circuit is turned on, the control
circuit further accumulates a duration or a
number of times of detection that the plurality of
external display devices are continually not de-
tected, and then turns off the switch circuit to
disconnect the power circuit from the display cir-
cuit when the duration reaches a time threshold
or the number of times of detection reaches a
count threshold.

10. A detecting method of an external display device,
comprising:

repeatedly detecting an external display device
(S01);
upon detecting the external display device, con-
necting a power supply path to a display circuit
and supplying power to the display circuit
through the power supply path (S02);
while the power supply path is connected, ac-
cumulating a duration or a number of times of
detection that the external display device is con-
tinually not detected (S03); and
disconnecting the power supply path when the
duration reaches a time threshold and the
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number of times of detection reaches a count
threshold (S04).

11. The detecting method of an external display device
according to claim 10, further comprising:
after power is supplied to the display circuit through
the power supply path, outputting a display signal by
the display circuit, and providing the display signal
to the external display device through a first connec-
tor.

12. The detecting method of an external display device
according to claim 11, further comprising:
receiving the display signal through a second con-
nector.

13. The detecting method of an external display device
according to claim 12, further comprising:
converting a signal specification of the display signal
by the display circuit.

14. The detecting method of an external display device
according to claim 10, wherein the step of connecting
the power supply path to the display circuit compris-
es:
turning on a power switch between the display circuit
and a power supply circuit.

15. The detecting method of an external display device
according to claim 14, wherein the step of discon-
necting the power supply path comprises:
turning off the power switch.

16. The detecting method of an external display device
according to claim 10, wherein the step of repeatedly
detecting the external display device comprises:
repeatedly detecting a detection pin of a first con-
nector to confirm whether the detection pin receives
a plug signal, wherein the external display device is
detected when the plug signal is received, otherwise
the external display device is not detected when the
plug signal is not received.

Patentansprüche

1. Detektionsschaltung (10) einer externen Anzeige-
vorrichtung (20), aufweisend:

eine erste Verbindungsvorrichtung (110);
eine Anzeigeschaltung (120), welche mit der
ersten Verbindungsvorrichtung gekoppelt ist
und konfiguriert ist, um der externen Anzeige-
vorrichtung ein Anzeigesignal (S2) durch die
erste Verbindungsvorrichtung bereitzustellen;
eine Schalterschaltung (130), welche mit der
Anzeigeschaltung gekoppelt ist;
eine Stromversorgungsschaltung (140), welche

mit der Schalterschaltung gekoppelt ist und kon-
figuriert ist, um Strom, welcher benötigt wird zum
Betreiben der Anzeigeschaltung, durch die
Schalterschaltung bereitzustellen, wenn die
Schalterschaltung eingeschaltet ist; und
eine Steuerschaltung (150), welche mit der ers-
ten Verbindungsvorrichtung und der Schalter-
schaltung gekoppelt ist und konfiguriert ist, um
die externe Anzeigevorrichtung durch die erste
Verbindungsvorrichtung zu detektieren und die
Schalterschaltung gemäß einem Detektionser-
gebnis der externen Anzeigevorrichtung wahl-
weise ein-/auszuschalten;
wobei die Steuerschaltung die Schalterschal-
tung beim Detektieren der externen Anzeigevor-
richtung einschaltet, um die Stromversorgungs-
schaltung mit der Anzeigeschaltung zu verbin-
den;
dadurch gekennzeichnet, dass,
nachdem die Schalterschaltung eingeschaltet
worden ist, die Steuerschaltung ferner eine Dau-
er oder eine Anzahl von Malen von Detektion
davon, dass die externe Anzeigevorrichtung
kontinuierlich nicht detektiert wird, sammelt, und
dann die Schalterschaltung ausschaltet, um die
Stromschaltung von der Anzeigeschaltung zu
trennen, wenn die Dauer einen Zeitschwellen-
wert erreicht oder die Anzahl von Malen von De-
tektion einen Zählerschwellenwert erreicht.

2. Detektionsschaltung einer externen Anzeigevorrich-
tung gemäß Anspruch 1, ferner aufweisend:

eine zweite Verbindungsvorrichtung (160), wel-
che mit der Anzeigevorrichtung gekoppelt ist;
wobei die Anzeigeschaltung das Anzeigesignal
von einem Host aus über die zweite Verbin-
dungsvorrichtung empfängt, das Anzeigesignal
von einer ersten Signalspezifikation aus in eine
zweite Signalspezifikation umwandelt, und das
Anzeigesignal in der zweiten Signalspezifikati-
on an die erste Verbindungsvorrichtung ausgibt.

3. Detektionsschaltung einer externen Anzeigevorrich-
tung gemäß Anspruch 1, wobei die Schalterschal-
tung aufweist:
einen Stromschalter (1301), welcher zwischen der
Anzeigeschaltung und der Stromversorgungsschal-
tung gekoppelt ist und mittels der Steuerschaltung
gesteuert wird.

4. Detektionsschaltung einer externen Anzeigevorrich-
tung gemäß Anspruch 1, wobei die erste Verbin-
dungsvorrichtung aufweist:

einen Detektionsanschluss (1101), welcher mit
der Steuerschaltung gekoppelt ist und konfigu-
riert ist, um ein Steckersignal von der externen

13 14 



EP 4 216 204 B9

10

5

10

15

20

25

30

35

40

45

50

55

Anzeigevorrichtung aus an die Steuerschaltung
auszugeben; und
mindestens einen Signalanschluss (1102), wel-
cher mit der Anzeigevorrichtung gekoppelt ist
und konfiguriert ist, um das Anzeigesignal an
die externe Anzeigevorrichtung auszugeben.

5. Detektionsschaltung einer externen Anzeigevorrich-
tung gemäß Anspruch 1, ferner aufweisend:
eine Potentialumwandlungsschaltung (170), welche
zwischen der ersten Verbindungsvorrichtung und
der Steuerschaltung gekoppelt ist.

6. Detektionsschaltung einer externen Anzeigevorrich-
tung gemäß Anspruch 1, wobei die Steuerschaltung
eine Mikrocontrollereinheit (MCU) oder ein Embed-
ded Controller (EC) ist.

7. Detektionsschaltung einer externen Anzeigevorrich-
tung gemäß Anspruch 1, wobei die Anzeigeschal-
tung ein Anzeige-Integrierter-Schaltkreis (IC) ist.

8. Detektionsschaltung einer externen Anzeigevorrich-
tung gemäß Anspruch 1, wobei die externe Anzei-
gevorrichtung eine VGA-Vorrichtung, eine Display-
Port-Vorrichtung oder eine HDMI-Vorrichtung ist.

9. Detektionsschaltung mehrerer externer Anzeigevor-
richtungen, aufweisend:

eine erste Verbindungsvorrichtung;
eine Anzeigeschaltung, welche mit der ersten
Verbindungsvorrichtung gekoppelt ist und kon-
figuriert ist, um den mehreren von externen An-
zeigevorrichtungen ein Anzeigesignal durch die
erste Verbindungsvorrichtung bereitzustellen;
eine Schalterschaltung, welche mit der Anzei-
gevorrichtung gekoppelt ist;
eine Stromversorgungsschaltung, welche mit
der Schalterschaltung gekoppelt ist und konfi-
guriert ist, um Strom, welcher für das Betreiben
der Anzeigevorrichtung benötigt wird, durch die
Schalterschaltung bereitzustellen, wenn die
Schalterschaltung eingeschaltet ist; und
eine Steuerschaltung, welche mit der ersten
Verbindungsvorrichtung und der Schalterschal-
tung gekoppelt ist und konfiguriert ist, um die
mehreren externen Anzeigevorrichtungen
durch die erste Verbindungsvorrichtung zu de-
tektieren und die Schalterschaltung gemäß ei-
nem Detektionsergebnis der mehreren exter-
nen Anzeigevorrichtungen wahlweise ein-/aus-
zuschalten;
wobei die Steuerschaltung die Schalterschal-
tung beim Detektieren von mindestens einer von
den mehreren externen Anzeigevorrichtungen
einschaltet, um die Stromversorgungsschaltung
mit der Anzeigeschaltung zu verbinden;

dadurch gekennzeichnet, dass,
nachdem die Schalterschaltung eingeschaltet
worden ist, die Steuerschaltung ferner eine Dau-
er oder eine Anzahl von Malen von Detektion
davon, dass die mehreren externen Anzeigevor-
richtungen kontinuierlich nicht detektiert wer-
den, sammelt, und dann die Schalterschaltung
ausschaltet, um die Stromschaltung von der An-
zeigeschaltung zu trennen, wenn die Dauer ei-
nen Zeitschwellenwert erreicht oder die Anzahl
von Malen von Detektion einen Zählerschwel-
lenwert erreicht.

10. Detektionsverfahren einer externen Anzeigevorrich-
tung, aufweisend:

wiederholtes Detektieren einer externen Anzei-
gevorrichtung (S01) ;
beim Detektieren der externen Anzeigevorrich-
tung, Verbinden eines Stromversorgungspfa-
des mit einer Anzeigeschaltung und Zuführen
von Strom zu der Anzeigeschaltung durch den
Stromversorgungspfad (S02);
während der Stromversorgungspfad verbunden
ist, Sammeln von einer Dauer oder einer Anzahl
von Malen von Detektion davon, dass die exter-
ne Anzeigevorrichtung kontinuierlich nicht de-
tektiert wird (S03); und
Trennen des Stromversorgungspfades, wenn
die Dauer einen Zeitschwellenwert erreicht und
die Anzahl von Malen von Detektion einen Zäh-
lerschwellenwert erreicht (S04).

11. Detektionsverfahren einer externen Anzeigevorrich-
tung gemäß Anspruch 10, ferner aufweisend:
nachdem der Anzeigeschaltung durch den Strom-
versorgungspfad Strom zugeführt wird, Ausgeben
eines Anzeigesignals mittels der Anzeigeschaltung,
und Bereitstellen des Anzeigesignals an die externe
Anzeigevorrichtung durch eine erste Verbindungs-
vorrichtung.

12. Detektionsverfahren einer externen Anzeigevorrich-
tung gemäß Anspruch 11, ferner aufweisend:
Empfangen des Anzeigesignals durch eine zweite
Verbindungsvorrichtung.

13. Detektionsverfahren einer externen Anzeigevorrich-
tung gemäß Anspruch 12, ferner aufweisend:
Umwandeln einer Signalspezifikation des Anzeige-
signals mittels der Anzeigeschaltung.

14. Detektionsverfahren einer externen Anzeigevorrich-
tung gemäß Anspruch 10, wobei der Schritt des Ver-
bindens des Stromversorgungspfades mit der An-
zeigeschaltung aufweist:
Einschalten eines Stromschalters zwischen der An-
zeigeschaltung und einer Stromversorgungsschal-
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tung.

15. Detektionsverfahren einer externen Anzeigevorrich-
tung gemäß Anspruch 14, wobei der Schritt des
Trennens des Stromversorgungspfades folgendes
aufweist:
Ausschalten des Stromschalters.

16. Detektionsverfahren einer externen Anzeigevorrich-
tung gemäß Anspruch 10, wobei der Schritt des wie-
derholten Detektierens der externen Anzeigevor-
richtung folgendes aufweist:
wiederholtes Detektieren eines Detektionsanschlus-
ses einer ersten Verbindungsvorrichtung, um zu be-
stätigen, ob der Detektionsanschluss ein Steckersi-
gnal empfängt, wobei die externe Anzeigevorrich-
tung detektiert wird, wenn das Steckersignal emp-
fangen wird, wohingegen die externe Anzeigevor-
richtung nicht detektiert wird, wenn das Steckersig-
nal nicht empfangen wird.

Revendications

1. Circuit de détection (10) d’un dispositif d’affichage
externe (20), comprenant :

un premier connecteur (110) ;
un circuit d’affichage (120) couplé au premier
connecteur, configuré pour fournir un signal
d’affichage (S2) au dispositif d’affichage externe
par l’intermédiaire du premier connecteur ;
un circuit de commutation (130) couplé au circuit
d’affichage ;
un circuit d’alimentation en puissance (140) cou-
plé au circuit de commutation, configuré pour
fournir la puissance nécessaire pour faire fonc-
tionner le circuit d’affichage par l’intermédiaire
du circuit de commutation lorsque le circuit de
commutation est activé ; et
un circuit de commande (150) couplé au premier
connecteur et au circuit de commutation, confi-
guré pour détecter le dispositif d’affichage ex-
terne par l’intermédiaire du premier connecteur
et pour activer/désactiver sélectivement le cir-
cuit de commutation selon un résultat de détec-
tion du dispositif d’affichage externe ;
dans lequel le circuit de commande active le cir-
cuit de commutation lors de la détection du dis-
positif d’affichage externe afin de connecter le
circuit d’alimentation en puissance au circuit
d’affichage ;
caractérisé en ce que,
après que le circuit de commutation a été activé,
le circuit de commande accumule en outre une
durée ou un nombre de fois de détection du fait
que le dispositif d’affichage externe n’est pas
détecté en continu, puis désactive le circuit de

commutation pour déconnecter le circuit d’ali-
mentation en puissance du circuit d’affichage
lorsque la durée atteint un seuil de temps ou le
nombre de fois de détection atteint un seuil de
comptage.

2. Circuit de détection d’un dispositif d’affichage exter-
ne selon la revendication 1, comprenant en outre :

un deuxième connecteur (160) couplé au dispo-
sitif d’affichage ;
dans lequel le circuit d’affichage reçoit le signal
d’affichage provenant d’un hôte par l’intermé-
diaire du deuxième connecteur, convertit le si-
gnal d’affichage d’une première spécification de
signal en une deuxième spécification de signal,
et émet le signal d’affichage dans la deuxième
spécification de signal au premier connecteur.

3. Circuit de détection d’un dispositif d’affichage exter-
ne selon la revendication 1, dans lequel le circuit de
commutation comprend :
un commutateur de puissance (1301) couplé entre
le circuit d’affichage et le circuit d’alimentation en
puissance et commandé par le circuit de commande.

4. Circuit de détection d’un dispositif d’affichage exter-
ne selon la revendication 1, dans lequel le premier
connecteur comprend :

une borne de détection (1101) couplée au circuit
de commande, configurée pour émettre un si-
gnal de fiche à partir du dispositif d’affichage
externe vers le circuit de commande ; et
au moins une borne de signal (1102) couplée
au dispositif d’affichage, configurée pour émet-
tre le signal d’affichage vers le dispositif d’affi-
chage externe.

5. Circuit de détection d’un dispositif d’affichage exter-
ne selon la revendication 1, comprenant en outre :
un circuit de conversion de potentiel (170) couplé
entre le premier connecteur et le circuit de comman-
de.

6. Circuit de détection d’un dispositif d’affichage exter-
ne selon la revendication 1, dans lequel le circuit de
commande est une unité de microcontrôleur (MCU)
ou un contrôleur embarqué (EC).

7. Circuit de détection d’un dispositif d’affichage exter-
ne selon la revendication 1, dans lequel le circuit
d’affichage est un circuit intégré d’affichage (CI).

8. Circuit de détection d’un dispositif d’affichage exter-
ne selon la revendication 1, dans lequel le dispositif
d’affichage externe est un dispositif VGA, un dispo-
sitif DisplayPort ou un dispositif HDMI.
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9. Circuit de détection d’une pluralité de dispositifs d’af-
fichage externes, comprenant :

un premier connecteur ;
un circuit d’affichage couplé au premier connec-
teur, configuré pour fournir un signal d’affichage
à la pluralité de dispositifs d’affichage externes
par l’intermédiaire du premier connecteur ;
un circuit de commutation couplé au dispositif
d’affichage ;
un circuit d’alimentation en puissance couplé au
circuit de commutation, configuré pour fournir la
puissance nécessaire pour faire fonctionner le
circuit d’affichage par l’intermédiaire du circuit
de commutation lorsque le circuit de commuta-
tion est activé ; et
un circuit de commande couplé au premier con-
necteur et au circuit de commutation, configuré
pour détecter la pluralité de dispositifs d’afficha-
ge externes par le premier connecteur et pour
activer/désactiver sélectivement le circuit de
commutation en fonction d’un résultat de détec-
tion de la pluralité de dispositifs d’affichage
externes ;
dans lequel le circuit de commande active le cir-
cuit de commutation lors de la détection d’au
moins un de la pluralité de dispositifs d’affichage
externes pour connecter le circuit d’alimentation
en puissance au circuit d’affichage ;
caractérisé en ce que,
après que le circuit de commutation a été activé,
le circuit de commande accumule en outre une
durée ou un nombre de fois de détection du fait
que la pluralité de dispositifs d’affichage exter-
nes ne sont pas détectés en continu, puis dé-
sactive le circuit de commutation pour décon-
necter le circuit d’alimentation en puissance du
circuit d’affichage lorsque la durée atteint un
seuil de temps ou le nombre de fois de détection
atteint un seuil de comptage.

10. Procédé de détection d’un dispositif d’affichage ex-
terne, comprenant :

la détection répétée d’un dispositif d’affichage
externe (S01) ;
lors de la détection du dispositif d’affichage ex-
terne, la connexion d’un chemin d’alimentation
en puissance à un circuit d’affichage et la four-
niture de puissance au circuit d’affichage par l’in-
termédiaire du chemin d’alimentation en puis-
sance (S02) ;
pendant que le chemin d’alimentation en puis-
sance est connecté, l’accumulation d’une durée
ou d’un nombre de fois de détection du fait que
le dispositif d’affichage externe n’est pas détec-
té en continu (S03) ; et
la déconnexion du chemin d’alimentation en

puissance lorsque la durée atteint un seuil de
temps et le nombre de fois de détection atteint
un seuil de comptage (S04).

11. Procédé de détection d’un dispositif d’affichage ex-
terne selon la revendication 10, comprenant en
outre :
après que la puissance est fournie au circuit d’affi-
chage par le chemin d’alimentation en puissance,
l’émission d’un signal d’affichage par le circuit d’af-
fichage, et la fourniture du signal d’affichage au dis-
positif d’affichage externe par un premier connec-
teur.

12. Procédé de détection d’un dispositif d’affichage ex-
terne selon la revendication 11, comprenant en
outre :
la réception du signal d’affichage par un deuxième
connecteur.

13. Procédé de détection d’un dispositif d’affichage ex-
terne selon la revendication 12, comprenant en
outre :
la conversion d’une spécification de signal du signal
d’affichage au moyen du circuit d’affichage.

14. Procédé de détection d’un dispositif d’affichage ex-
terne selon la revendication 10, dans lequel l’étape
de connexion du chemin d’alimentation en puissan-
ce au circuit d’affichage comprend :
l’activation d’un commutateur de puissance entre le
circuit d’affichage et un circuit d’alimentation en puis-
sance.

15. Procédé de détection d’un dispositif d’affichage ex-
terne selon la revendication 14, dans lequel l’étape
de déconnexion du chemin d’alimentation en puis-
sance comprend :
la désactivation du commutateur d’alimentation en
puissance.

16. Procédé de détection d’un dispositif d’affichage ex-
terne selon la revendication 10, dans lequel l’étape
de détection répétée du dispositif d’affichage exter-
ne comprend :
la détection répétée d’une borne de détection d’un
premier connecteur pour confirmer si la borne de
détection reçoit un signal de fiche, le dispositif d’af-
fichage externe étant détecté lorsque le signal de
fiche est reçu, alors que le dispositif d’affichage ex-
terne n’est pas détecté lorsque le signal de fiche n’est
pas reçu.
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