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VOLTAGE REGULATING DEVICE

BACKGROUND
[0001] 1. Technical Field
[0002] The present disclosure relates to voltage regulating

devices, and more particularly to a voltage regulating device
for regulating voltage supplied by power supply equipment.
[0003] 2. Description of Related Art

[0004] External power sources are frequently needed to
provide power to electronic devices, such as panel computers,
mobile phones, notebook computers, or the like. Usually,
each kind of digital products is equipped with a special
adapter for supplying a predetermined voltage. However, the
voltages supplied by various adapters are generally different,
thus when the electronic device is powered for a long time by
an unequipped adapter, the life of the electronic device may
be lessen, even more serious, the electronic device may be
burned. In the market, some adapter capable of regulating
voltage is provided, but there are a lot of obvious shortcom-
ings to employ the adapter for supplying voltage, for
example, unsafely and badly using.

[0005] Therefore, there is a perspective for improvement in
the art.

SUMMARY
[0006] Embodiments of the present invention relate to a

voltage regulating device.

[0007] An embodiment of the voltage regulating device
includes a power supply adapter, a voltage and current signal
processing module, a control module, and a voltage regulat-
ing module. The power supply adapter is used to supply
voltage to an electronic device. The voltage and current signal
processing module detects the current and voltage supplied
by the power supply adapter, and calculated the desired volt-
age adapted for the electronic device according to the
detected current and voltage supplied by the power supply
adapter and a preset voltage for the electronic device. The
control module generates a control signal according to the
desired voltage calculated by the voltage and current signal
processing module. The voltage regulating module regulates
the voltage supplied by the power supply adapter according to
the control signal, to cause the voltage supplied by the power
supply adapter to adapt for the electronic device.

[0008] Wherein, the voltage regulating device comprises a
manual operable module, the manual operable module is used
to control the voltage regulating module in response to users’
operation, thereby user are allowed to manually a control the
voltage regulating voltage.

[0009] Wherein, the voltage regulating device comprises at
least one sensor, the at least one sensor is electrically con-
nected to the control module and is used to detect different
environmental parameters of the voltage regulating device.
[0010] Wherein, the at lest one sensor may be, but not
limited to, sound sensors, light sensors, humidity sensors,
temperature sensors.

[0011] Wherein the voltage regulating device comprises a
USB adapter having a USB port and a USB voltage detecting
and regulating module, the USB port is used to connect the
USB adapter to the electronic device, to allow the USB
adapter to supply voltage to the electronic device, the USB
voltage detecting and regulating module detects the voltage
between an anode terminal D+ and a cathode terminal D- of
the USB port; wherein the control module further determines
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whether the voltage detected by the USB detecting and regu-
lating module matches the preset voltage for the electronic
device, when the voltage detected by the USB detecting and
regulating module does not match with the preset voltage of
the electronic device, the control module further controls the
USB detecting and regulating module to regulate the voltage
supplied by the USB adapter to regulate the voltage between
the anode terminal D+ and the cathode terminal D- of the
USB port.

[0012] Wherein, the USB voltage detecting and regulating
module comprises an identifying unit and an USB voltage
regulating unit, the identifying unit is used to identify the ID
code of the electronic device, and further transmits the iden-
tified ID to the control module; the control module deter-
mines one second rule corresponding to the received ID and
send the obtained preset second rule as a feedback to the USB
voltage regulating unit, and the USB voltage regulating unit
regulates voltage supplied by the USB adapter in response to
the feedback.

[0013] Wherein, the control module determines one regu-
lating rule corresponding to the received 1D, and further con-
trols the voltage regulating module to regulate voltage sup-
plied by the power supply adapter, to adapt for the electronic
device.

[0014] In the present invention, the voltage regulating
device detects the current and voltage supplied by the power
supply adapter, and calculate the desired voltage adapted for
the electronic device according to the detected current and
voltage supplied by the power supply adapter and a preset
voltage, and further regulates the voltage supplied by the
power supply adapter according to the calculated desired
voltage, to cause the voltage supplied by the power supply
adapter to adapt for the electronic device, which can be used
conveniently.

[0015] The following detailed description, together with
the accompanying drawings will provide a better understand-
ing of the nature and advantages of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Many aspects of the embodiments can be better
understood with reference to the following drawings. The
components in the drawings are not necessarily drawn to
scale, the emphasis instead being placed upon clearly illus-
trating the principles of the embodiments. Moreover, in the
drawings, like reference numerals designate corresponding
parts through out the several views.

[0017] FIG. 1 is a block diagram of a voltage regulating
device in accordance with a first embodiment.

[0018] FIG. 2 is a block diagram of a voltage regulating
device in accordance with a second embodiment.

[0019] FIG. 3 is a detailed block diagram of the voltage
regulating device of FIG. 1.

[0020] FIG. 4 is a detailed block diagram of the voltage
regulating device of FIG. 3.

[0021] FIG. 5is a schematic view of the voltage regulating
device of FIG 1.

DETAILED DESCRIPTION

[0022] The disclosure is illustrated by way of example and
not by way of limitation in the figures of the accompanying
drawings in which like reference indicate similar elements. It
should be noted that reference to “an” or “one” embodiment
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in the disclosure are not necessarily to the same embodiment,
and such references mean “at least one”.

[0023] FIG. 1illustrates a block diagram of a voltage regu-
lating device 100 in accordance with an embodiment. The
voltage regulating device 100 includes a power supply
adapter 4 for supplying voltage to an electronic device (not
shown), such as a notebook computer for example. The volt-
age regulating device 100 can regulate supply voltage of the
power supply adapter 4, to cause the supplied voltage to adapt
the electronic device. The voltage regulating device 100 fur-
ther includes a control module 3, a voltage and current signal
processing module 5, and a voltage regulating module 6 for
regulating the supply voltage of the power supply adapter 4.
[0024] The power supply adapter 4 includes an OUTPUT+
terminal and an OUTPUT- terminal. The power supply
adapter 4 is electrically connected to the electronic device,
and supplies power to the electronic device by the OUTPUT+
terminal and an OUTPUT terminal. When the power supply
adapter 4 is electrically connected to the electronic device, the
voltage and current signal processing module 5 detects the
current and voltage supplied by the power supply adapter 4,
and calculates the desired voltage adapted for the electronic
device according to the detected current and voltage supplied
by the power supply adapter 4 and a preset voltage. The
control module 3 generates a control signal according to the
desired voltage calculated by the voltage and current signal
processing module 5. The voltage regulating module 6 regu-
late the voltage supplied by the power supply adapter 4
according to the control signal, to cause the voltage supplied
by the power supply adapter 4 to adapt for the electronic
device.

[0025] Referring to FIG. 2, the voltage regulating device
100 further includes a USB adapter 1 and a USB voltage
detecting and regulating module 2. The USB adapter 1
includes a USB port used to connect the USB adapter to the
electronic device , thus the USB adapter 1 can supply voltage
to the electronic device. The USB voltage detecting and regu-
lating module 2 detects the voltage between an anode termi-
nal D+ and a cathode terminal D- of the USB port. The USB
port generally includes an USB power supply VCC, the anode
terminal D+ and the cathode terminal D- of the bus of the
USB port, and a grounded terminal GND. The control module
3 determines whether the voltage detected by the USB detect-
ing and regulating module 2 matches the preset voltage of the
electronic device. When the voltage detected by the USB
detecting and regulating module 2 does not match with the
preset voltage of the electronic device, the control module 3
controls the USB detecting and regulating module 2 to regu-
late the voltage supplied by the USB adapter 1, that is, to
regulate the voltage between the anode terminal D+ and the
cathode terminal D- of the USB port.

[0026] Thevoltage regulating device 100 further includes a
manual operable module 7. The manual operable module 7 is
used to control the voltage regulating module 6 in response to
users” operation, thereby user are allowed to manually and
conveniently control the voltage regulating voltage 6 accord-
ing to users’ experience.

[0027] The voltage regulating device 100 further includes a
number of sensors 8. The sensors 8 may be, but not limited to,
sound sensors, light sensors, humidity sensors, temperature
sensors, or may be any two or more of above mentioned
sensors in combination. The sensors 8 are electrically con-
nected to the control module 3 and are used to detect different
environmental parameters of the voltage regulating device
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100. It is understood that, the control module 3 stores a
number of preset first regulating rules each used to regulate
the voltage supplied by the power supply adapter 4 or the USB
adapter 1. Different first preset regulating rules correspond to
different environmental parameters. For example, when the
voltage regulating device 100 determines that it is in the night
according to the environmental parameters, the voltage regu-
lating device 100 determines that a power saving mode is
required, and correspondingly regulates the voltage supplied
by the power supply adapter 4 or the USB adapter 1 to save
power.

[0028] The voltage regulating device 100 can communicate
with electronic devices having identification (ID) code. The
control module 3 records a number of preset second regulat-
ing rules each corresponding to a type of electronic devices.
Referring to FIG. 4, the USB voltage detecting and regulating
module 2 includes an identifying unit 201 and an USB voltage
regulating unit 202. The identifying unit 201 is used to iden-
tify the ID code of the electronic device connected to the
voltage regulating device 100, and transmits the identified ID
to the control module 3. When receives ID code, the control
module 3 determines one second rule corresponding to the
received ID and send the obtained preset second rule as a
feedback to the USB voltage regulating unit 202. The USB
voltage regulating unit 202 regulates voltage supplied by the
USB adapter 1 in response to the feedback of the control
module 3. In additional, the above mentioned second regu-
lating rules can also be applied to regulate voltage supplied by
the power supply adapter 4, whereby the voltage supplied by
the power supply adapter 4 is adapted for the electronic
device.

[0029] Although information as to, and advantages of, the
present embodiments have been set forth in the foregoing
description, together with details of the structures and func-
tions of the present embodiments, the disclosure is illustrative
only; and changes may be made in detail, especially in the
matters of Shape, size, and arrangement of parts within the
principles of the present embodiments to the full extent indi-
cated by the broad general meaning of the terms in which the
appended claims are expressed.

What is claimed is:

1. A voltage regulating device, comprising:

a power supply adapter to supply voltage to an electronic
device;

a voltage and current signal processing module to detect
the current and voltage supplied by the power supply
adapter, and to calculate the desired voltage adapted for
the electronic device according to the detected current
and voltage supplied by the power supply adapter and a
preset voltage for the electronic device;

a control module to generate a control signal according to
the desired voltage calculated by the voltage and current
signal processing module; and

a voltage regulating module to regulate the voltage sup-
plied by the power supply adapter according to the con-
trol signal, to cause the voltage supplied by the power
supply adapter to adapt for the electronic device.

2. The voltage regulating device of claim 1, further com-
prising a manual operable module, wherein the manual oper-
able module is used to control the voltage regulating module
in response to users’ operation, thereby user are allowed to
manually a control the voltage regulating voltage.

3. The voltage regulating device of claim 2, further com-
prising at least one sensor, wherein the at least one sensor is
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electrically connected to the control module and is used to
detect different environmental parameters of the voltage
regulating device.

4. The voltage regulating device of claim 3, wherein the at
lestone sensor may be, but not limited to, sound sensors, light
sensors, humidity sensors, temperature sensors.

5. The voltage regulating device of claim 4, further com-
prising a USB adapter having a USB port and a USB voltage
detecting and regulating module, wherein the USB port is
used to connect the USB adapter to the electronic device, to
allow the USB adapter to supply voltage to the electronic
device, the USB voltage detecting and regulating module
detects the voltage between an anode terminal D+ and a
cathode terminal D- of the USB port;

wherein the control module further determines whether the

voltage detected by the USB detecting and regulating
module matches the preset voltage for the electronic
device, when the voltage detected by the USB detecting
and regulating module does not match with the preset
voltage of the electronic device, the control module fur-
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ther controls the USB detecting and regulating module
to regulate the voltage supplied by the USB adapter to
regulate the voltage between the anode terminal D+ and
the cathode terminal D- of the USB port.

6. The voltage regulating device of claim 5, wherein the
USB voltage detecting and regulating module comprises an
identifying unit and an USB voltage regulating unit, the iden-
tifying unit is used to identify the ID code of the electronic
device, and further transmits the identified ID to the control
module; the control module determines one second rule cor-
responding to the received ID and send the obtained preset
second rule as a feedback to the USB voltage regulating unit,
and the USB voltage regulating unit regulates voltage sup-
plied by the USB adapter in response to the feedback.

7. The voltage regulating device of claim 6, wherein the
control module determines one regulating rule corresponding
to the received ID, and further controls the voltage regulating
module to regulate voltage supplied by the power supply
adapter, to adapt for the electronic device.
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