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(57) Abréegée/Abstract:

The present invention relates to a multi-functional vehicle charger and the charging process of the same. The vehicle charger
Includes a power plug corresponding to a vehicle power outlet on one end, a power terminal connected with the vehicle charger by
a wire and a USB port. The power terminal is connected with a charge monitor circuit for Li-lon batteries in the vehicle charger and
the USB port Is connected with the power plug. Thus the vehicle charger can be connected with various electrical appliances for
charging not only by insertion of the power terminal on the wire into a socket of a Li-ion battery. But also by a connecting wire that
connects the USB port to the electric appliances with USB functionality and having charge monitor circuit as well as a Li-ion
batteries, the vehicle charger supplies power to the electrical appliances. Thereby, power Is supplied by various output ends when
the vehicle charger Is Inserted into a power outlet in vehicles. Therefore, no matter the Li-ion batteries with sockets or electrical
appliances with USB functionality can be supplied with power by the vehicle charger. The practical values of the vehicle charger are
Increased In use.
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MULTIFUNCTIONAL VEHICLE CHARGER AND CHARGING
PROCESS OF THE SAME

ABSTRACT

The present invention relates to a multi-functional vehicle charger
and the charging process of the same. The vehicle charger includes a
power plug corresponding to a vehicle power outlet on one end, a power
terminal connected with the vehicle charger by a wire and a USB port.
The power terminal is connected with a charge monitor circuit for Li-1on
batteries in the vehicle charger and the USB port is connected with the
power plug. Thus the vehicle charger can be connected with various
electrical appliances for charging not only by insertion of the power
terminal on the wire into a socket of a Li-ion battery. But also by a
connecting wire that connects the USB port to the electric appliances
with USB functionality and having charge monitor circuit as well as a
Li-ion batteries, the vehicle charger supplies power to the electrical
appliances. Thereby, power is supplied by various output ends when the
vehicle charger is inserted into a power outlet in vehicles. Therefore, no
matter the Li-ion batteries with sockets or electrical appliances with USB
functionality can be supplied with power by the vehicle charger. The

practical values of the vehicle charger are increased in use.

10



10

15

20

CA 02656962 2009-03-10

MULTIFUNCTIONAL VEHICLE CHARGER AND CHARGING
PROCESS OF THE SAME

BACKGROUND OF THE INVENTION

Field of Invention

The present invention relates to a multi-functional vehicle charger
and charging process of the same, especially to a charger that not only
charges lithium ion batteries with sockets by connection with a power
outlet in a vehicle and conversion of a charge monitor circuit but also
supplies power to various electrical appliances allowing for USB
functionality, and the charge monitor circuit as well as L1 ion batteries
therein by a USB port. In various applications, the practical values of the

multi-functional vehicle charger are increased.

Description of Related Art

Along with striking economic progress, people are getting richer
and becoming to afford more. People start to use various commodities
and appliances that make lives easier and more convenient. Among these
products, cars have become one of our daily essentials. The cars can
dramatically reduce the time we spend on transportation and protect us
from rain and wind. Moreover, cars not only can carry people but also

transport goods. Thus more and more people buy the cars and streets as

well as roads are always full of cars.
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Due to the popularity of cars, various accessories applied to cars are also
available in the markets now. Among these accessories, the charging apparatus is a
common one used relatively often. The charging apparatus generally includes a
charge connector that is disposed with a power plug on one end, cotresponding to a
power outlet in vehicles, while the other end thereof is connected with a plug-in
terminal of the charging apparatus. Thus by the power outlet in vehicles, the charging
apparatus Is supplied with a power.

However, although by the charge connector plugged into the power outlet in
vehicles, the charger gets power from the vehicles and uses it. In practice, It is found
that various charging devices have different plug-in terminals so that the charge
connector can only be applied to charging apparatuses with compatible plug-in
terminals. Some other charging devices are unable to connect the charge connector.

This causes inconvenience or loss of use. Or the respective charging devices require

to be equipped with corresponding charge connectors so that the cost rises. Thus
there is need for improvement.

SUMMARY OF THE INVENTION

According to an aspect of the invention, there is provided a multifunctional
vehicle charger comprising: a charger portion; a power plug corresponding to a power
outlet in vehicles disposed on orie end of the charger portion, a wire coupled to the
charger portion and connected with a power terminal for charging interconnection to a
lithium ion (Li-ion) battery; and a Universal Serial Bus (USB) port disposed on the

charger portion for interconnection of electrical appliances having charge monitor
circuits and Li-ion batteries by a corresponding USB connecting wire; wherein the
charger portion includes a charge monitor circuit coupled to the wire with the power
terminal, and the USB port is directly connected with the power plug; wherein the

charge monitor circuit selectively actuates a plurality of alternative charging modes
responsive to a voltage of the battery being charged, wherein alternative charging
mode includes: a low-current fast pulse charging mode, a constant-current float

charging mode, a constant-current equalizing charging mode, and a constant voltage
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charging mode.

According to another asp:ect of the invention, there is provided a method for

charging electrical appliances u'sing a multifunctional vehicle charger, having a charge

monitor circuit installed therein, comprising the steps of: detecting voltage of a Li-ion
battery connected to the vehicle charger connected, wherein the charge monitor
circuit selectively actuates a plurality of alternative charging modes responsive to a
voltage of the battery being charged; for a discharged Li-ion battery without output
voltage, the Li-ion battery being charged in a low-current and fast pulse charging

mode; when the voltage of the Li-ion battery is lower than a preset voltage, a low

current that is one tenth of the Li-ion battery capacity being used to charge the Li-ion
battery in a constant-current float charging mode; when the voltage of the Li-ion
battery is increased over the preset voltage, a low current that is one-half of the Li-ion
battery capacity being used to charge the Li-ion battery in a constant-current
equalizing charging mode; when the voltage of the Li-ion battery is increased to rated
voltage, a constant voltage that is a rated voltage of the Li-ion battery being
maintained to charge the Li-ion battery in a constant voltage charging mode whereby
the charging current gradually falls to a low value; when the charging current is lower
than the low current that is one tenth of the Li-ion battery capacity, the charging

process is ended; and when the voltage of the Li-ion battery is lower than the rated

voltage thereof, the charging process is initiated and

Therefore, the present invention provides a multi-functional vehicle charger
and the charging process of the same, wherein the vehicle charger is disposed with a
power plug corresponding
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to a power outlet in vehicles, a wire connected with a power terminal and
a USB (Universal Serial Bus) port. The power terminal is connected with

a charge monitor circuit for the Li-ion batteries in the vehicle charger

while the USB port is connected with the power plug. Thus the charger

can be charged by the power terminal on the wire being inserted into

Li-ion batteries with sockets. The charger can also supply power to

various electrical appliances allowing for USB functionality and with the

charge monitor circuit as well as the Li-ion battery therein by a

corresponding connecting wire that connects the electrical appliance

with the USB port of the vehicle charger.

Thereby by being plugged into the power outlet in vehicles, the
vehicle charger provides various power supply ways to different output

ends. The vehicle charger can supply power to various objects such as

Li-ion batteries with sockets, or electrical appliances with USB

functionality. Therefore, the practical values of the charger are increased.

BRIEF DESCRIPTION OF THE DRAWINGS |

The structure and the technical means adopted by the present

invention to achieve the above and other objects can be best understood

by referring to the following detailed description of the preferred

embodiments and the accompanying drawings, wherein

Fig. 1 is a perspective view of an embodiment according to the present
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invention;

Fig. 2 shows a circuit diagram of an embodiment according to the
present invention;

Fig. 3 shows an embodiment of the present invention connected to

electrical appliances allowing for USB functionality.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Refer to Figs. 1 and 2, a perspective view of an embodiment
according to the present invention and a circuit diagram are revealed. A
vehicle charger (1) of the present invention consists of a power plug (11)
corresponding to a vehicle power outlet on one end and a power terminal
(12) connected with the vehicle charger (1) by a wire (121).

Corresponding to the power terminal (12), there is a lithium 1on battery

(2) with a socket (21) and the power terminal (12) is inserted in the
socket (21) of the lithium ion (Li-ion) battery (2). The vehicle charger (1)
further includes a USB (Universal Serial Bus) port (13) on the surface

and a charge monitor circuit (14) for the Li-ion battery (2) inside. The

charge monitor circuit (14) is connected with the wire (121) of the power

terminal (12) while the USB port (13) is connected with the power plug
(11).

Thereby, by the power plug(11) being inserted into the power

outlet in vehicles, the power output from the vehicle power outlet passes
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through the charge monitor circuit (14) for the Li-ion battery (2) in the
vehicle charger (1) for being converted into proper voltage and sends to
the connected power terminal (12) by the wire (121). Then through the
power terminal (12) inserted into the socket (21) of the Li-ion battery (2),

the Li-ion battery (2) is charged.

The charging process of the charge monitor circuit (14) toward the
Li-ion battery (2) is described as following: firstly, detect voltage of the
Li-ion battery (2) connected. As to forced discharge Li-ion battery (2)
without output voltage, the Li-ion battery (2) is charged in a low-current
and fast pulse mode. When the voltage of the Li-ion battery (2) is lower
than the preset voltage, a low current that is one tenth (0.1) of the Li-1on
battery (2) capacity is used to charge the Li-ion battery (2) in a
constant-current float charging mode. For example, charging current for
4000mAh Li-ion battery (2) is 4000mAx0.1=400mA. When the voltage
of the Li-ion battery (2) is increased over the preset voltage, a low
current that is one half (0.5) of the Li-ion battery (2) capacity 1s used to

charge the Li-ion battery (2) in a constant-current equalizing charging

mode. For example, charging current for 4000mAh Li-ion battery (2) 1s
4000mA x0.5=2000mA. When the voltage of the Li-ion battery (2) is

increased to rated voltage, start using a constant voltage that is the rated
voltage of the Li-ion battery (2) to charge the Li-ion battery (2) in a
constant voltage charging mode. Now the charging current gradually

fails to a low value. When the charging current is lower than the low
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current that is one tenth of the Li-ion battery (2) capacity, stop charging.
The charging process is ended. When the voltage of the Li-ion battery (2)
is lower than its rated voltage, the charging process is initiated and

repeated again.

Refer to Fig. 3, an electrical appliance with USB functionality is
connected with an embodiment of the present invention. The vehicle
charger can also be applied to other electrical appliances (3) with USB
functionality, the charge monitor circuit and Li-ion batteries such as
mobile phones or other digital products. A corresponding USB
connecting wire (31) is used to connect the electrical appliance (3) with
the USB port (13) of the vehicle charger (1) and simultaneously the
power plug (11) of the vehicle charger (1) is inserted into the power
outlet in the vehicle. Thus power from the power outlet of the vehicles
passes through the power plug (11) of the vehicle charger (1), the USB
port (13), and the USB connecting wire (31) to be provided to the
electrical appliance (3) with USB functionality. By the power from the
USB port (13), the electrical appliance (3) charges the Li-ion battery

therein by the charge monitor circuit therein.

In summary, compared with the vehicle chargers available now,
the vehicle charger of the present invention includes multiple output
ends-a power terminal connected by a wire and a USB port. Thus the

present invention can not only charge the Li-ion batteries by connection
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of the power terminal on the wire with the socket of the Li-ion battery, but also supply
power to the electrical appliances with USB functionality by a corresponding
connecting wire that connects the USB port and the electrical appliances having
charge monitor circuit and Li-ion batteries disposed therein. Thus by various output
ends of the vehicles charger, different ways of power supply are provided. The power
Is sent to various objects such as Li-ion batteries or electrical appliances with USB
functionality. Thus by the power from the USB port, the charge monitor circuit in the
electrical appliance charges the Li-ion battery therein. Therefore, the practical values

of the vehicle charger are improved.
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CLAIMS

1. A muitifunctional vehicle charger comprising: a charger portion; a power
plug corresponding to a power outlet in vehicles disposed on one end of the charger
portion, a wire coupled to the charger portion and connected with a power terminal for
charging interconnection to a lithium ion (Li-ion) battery; and a Universal Serial Bus
(USB) port disposed on the charger portion for interconnection of electrical
appliances having cﬁarge monitor circuits and Li-ion batteries by a corresponding
USB connecting wire; wherein the charger portion includes a charge monitor circuit
coupled to the wire with the power terminal, and the USB port is directly connected
with the power plug; wherein the charge monitor circuit selectively actuates a plurality
of alternative charging modes responsive to a voltage of the battery being charged,
wherein alternative charging mode includes: a low-current fast pulse charging mode,

a constant-current float charging mode, a constant-current equalizing charging mode,
and a constant voltage charging mode.

2. A method for charging electrical appliances using a multifunctional
vehicle charger, having a charge monitor circuit installed therein, comprising the steps
of: detecting voltage of a Li-ion battery connected to the vehicle charger connected,
wherein the charge monitor circuit selectively actuates a plurality of alternative
charging modes responsive to a voltage of the battery being charged; for a
discharged Li-ion battery without output voltage, the Li-ion battery being charged in a
low-current and fast puise charging mode; when the voltage of the Li-ion battery is
lower than a preset voltage, a low current that is one tenth of the Li-ion battery
capacity being used to charge the Li-ion battery in a constant-current float charging
mode; when the voltage of the Li-ion battery is increased over the preset voltage, a
low current that is one-half of the Li-ion battery capacity being used to charge the Li-
ion battery in a constant-current equalizing charging mbde; when the voltage of the
Li-ion battery is increased to rated voltage, a constant voltage that is a rated voltage
of the Li-ion battery being maintained to charge the Li-ion battery in a constant

voltage charging mode whereby the charging current gradually falls to a low value;
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when the charging current is lower than the low current that is one tenth of the Li-ion
battery capacity, the charging process is ended; and when the voltage of the Li-ion

battery is lower than the rated voltage thereof, the charging process is initiated and
repeated again.
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