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(57) ABSTRACT

[A USB connector cable includes a main cable having four
separately formed wires, namely, a voltage wire, a first data
transmission wire, a second data transmission wire and a
ground wire, and a power cable having a voltage wire and a
ground wire which are integrally and respectively formed
with the voltage wire and the ground wire of the main cable.]
An electronic device is suitable to connect with a peripheral
device and includes a circuit board, an interface and a load
switch. The interface outputs a first current and at least one
data signal to the peripheral device and the interface com-
plving with a computer related standavd defining a first cur-
vent threshold. The interface located on said civcuit board.
The load switch connects to the interface and runs a second
curvent to said interface. The load switch converts into a
disconnected state while a value of the second current is
excess than a second currvent threshold. The second currvent
threshold is higher than the first current threshold, and the
interface and the load switch arve conductive under the second
currvent threshold.

21 Claims, 3 Drawing Sheets
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USB (UNIVERSAL SERIAL BUS) INTERFACE
ALLOWING A MAXIMUM LOAD VALUE OF 2
AMPERES AND SWITCHING THE USB
INTERFACE TO A DISCONNECTED STATE
WHEN THE LOAD VALUE EXCEEDS 2
AMPERES

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

IBACKGROUND OF THE INVENTION] CROSS
REFERENCE 10 RELATED APPLICATION

[ This Nonprovisional application] The present Application

is a Reissue Application of U.S. Pat. No. 7,353,408, whick
claims priority under 35 U.S.C. § 119(a) [on] zo Patent Appli-

cation No(s). 092211380 filed in TATWAN, R.O.C. on Jun.

25,2003, the entire contents of which are hereby incorporated
by reference.

FIELD OF THE INVENTION

The present mvention relates to a USB (Universal Serial
Bus) device, more particularly to a USB 1nterface device that
1s capable of interconnecting efiectively an external periph-
eral device and a CPU of a personal computer and that 1s
capable of providing electrical power to the external periph-
eral device for operating the same.

BRIEF DESCRIPTION OF THE RELATED ART

The rapid advent of electronic technology brings lots of
improvement to the external peripheral devices, such as
development of a multimedia display with fine pixel. The
wide use of personal computers consequently results 1n fast
development of the external peripheral devices, since the
utility of the former 1s not complete without the latter. In other
words, after a document 1s written 1n the personal computer,
a printing machine 1s required to print out the document. A
hard drive, an optical recording and reproducing instrument
(DVD reading/writing device), an image scanner, and a print-
ing machine are the most common external peripheral devices
and they are generally used together with the personal com-
puter so as to provide an outmost task.

It 1s known that in order to connect one of these external
peripheral devices to a personal computer available in the
market, the front or rear panel of the personal computer 1s
provided with at least two USB ports such that the external
peripheral devices can be connected to the PC via a USB
connector cable. Development of the USB technology
ecnables the CPU to connect the external peripheral devices
with ease because after the attachment, the USB system
installed within the CPU can automatically identify and actu-
ate the appropriate program required by the external periph-
eral device. In addition, the USB interface device 1s arranged
in such a manner to supply electrical power and data trans-
mission between the CPU and the external peripheral device
via a USB connector cable so that operation of the external
peripheral device can be conducted through the CPU.

Note that 1n the USB interface device of recent production,
a load switch 1s generally provided 1n order to protect the
mother board from being damage due to overload of current.
The load switch includes a current control chip and a fuse
(such as a poly switch) that automatically opens the corre-
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sponding circuit once the flowing current exceeds a maxi-
mum load of 5V/500 mA, thereby preventing damage of the

motherboard. According to the prior art USB technology, the
load switch cannot be arranged in such a manner to carry a
maximum current that 1s equivalent to the total amount of
current required by the external peripheral device for operat-
ing the same. Under this condition and with reference to FIG.
4, an external peripheral device 32 1s shown and 1s connected
to the CPU of a personal computer via a USB connector cable,
and the CPU 1s unable to supply electrical power for operating
the external peripheral device. Since the external peripheral
device requires a larger amount of current for operating the
same, and has a power socket 321 for electrical connection
with an external power source 4. An AC/DC adapter 1s needed
to convert the alternate current into the direct current. The
clectrical connection of the external peripheral device with
the personal computer 1s inconvenient due to employment of
the AC/DC adaptor and 1s against the trench of portabaility.

The aforesaid situation 1s aggravated for a notebook com-
puter since the latter 1s usually carried along with the user to
a business conference. In order to reduce the burden of car-
rying the notebook computer, a plurality of built-in inner
peripheral devices are generally designed and constructed as
externally connectable accessories, which, 1n turn, require
USB interface device for connecting the same to the notebook
computer. A hard drive of 2.5 inches 1s the most common
external peripheral device for connection with the notebook
computer, requires a working current ranging from 500 mA to
1000 mA. The conventional USB mterface device 1s unable to
supply the aforesaid current amount to the hard drive. Under
such a condition, the hard drive 1s connected to an external
power source via a connecting cable, 1.e. the hard drive may
obtain the current from the external AC power source while 1t
1s electrically connected to a PS/2 port of the notebook com-
puter. In the event, the notebook computer 1s not provided
with the PS/2 port, an alternate connecting device comple-
menting to the hard drive must be used for interconnecting the
hard drive and the notebook computer.

SUMMARY OF THE INVENTION

The object of the present mvention 1s to provide a USB
(Universal Serial Bus) interface device that interconnect an
external peripheral device to a notebook computer and that 1s
adapted supply electrical power to the external peripheral
device.

According to one embodiment of the present mvention, a
USB (Universal Serial Bus) interface device 1s mounted on a
CPU of a computer for interconnecting the CPU and an exter-
nal peripheral device, the CPU being provided with a power
supply unit, the power supply unit capable of providing cur-
rent to the external peripheral device via a USB interface for
operation thereof, the USB interface device comprising: a
load switch disposed between and interconnecting electri-
cally the power supply unit and the external peripheral device,
the load switch capable of carrying a maximum current load
ol 0.5 ampere; and a USB connector cable. The USB connec-
tor cable includes: a main cable having two opposite ends
which are adapted to be connected electrically to the external
peripheral device and the CPU {for data transmission therebe-
tween; and a power cable extending outwardly and laterally
from the main cable between the opposite ends, and having a
distal end adapted to be connected electrically to a power
socket of the external peripheral device 1n order to supply
clectrical power from the CPU to the external peripheral
device so as to permit operation of the external peripheral
device. Preferably, the main cable includes four separately
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formed wires, namely, a voltage wire, a first data transmission
wire, a second data transmission wire and a ground wire. The
power cable includes a voltage wire and a ground wire that are
respectively and integrally formed with the voltage wire and
the ground wire of the main cable. The load switch includes a
current control chip and a fuse that opens the corresponding
circuit when the current exceeds the maximum current load of
2 ampere.

According to the present invention, an electronic device is
suitable to connect with a peripherval device and includes a
circuit board, an interface and a load switch. The interface
outputs a first current and at least one data signal to the
peripheral device and the interface complying with a com-
puter velated standard defining a first current threshold. The
interface located on said civcuit board. The load switch con-
nects to the interface and runs a second current to said
interface. The load switch converts into a disconnected state
while a value of the second current is excess than a second
curvent threshold. The second curvent threshold is higher
than the first current threshold, and the interface and the load
switch arve conductive under the second current threshold.

Further scope of the applicability of the present invention
will become apparent from the detailed description given
hereinafter. However, 1t should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the mvention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mvention will become more fully understood
from the following detailed description and the accompany-
ing drawings, which are given by way of illustration only, and
thus are not limitative of the present invention, and wherein:

FIG. 1 1s a block diagram, illustrating interconnection
between a personal computer provided with a USB interface
device of the present imnvention and an external peripheral
device;

FI1G. 2 1s a block diagram, illustrating how the USB inter-
face device of the present invention 1s connected to the
peripheral device via a USB connector cable;

FIG. 3 shows a detailed view of the USB connector cable
interconnecting the external peripheral device and the USB
interface device of the present invention; and

FIG. 4 illustrates how a prior art USB connector cable
interconnects a CPU of a personal computer and an external
peripheral device.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Betore the present invention 1s described 1n greater detail
with reference to the following preferred embodiment, it
should be noted that same reference numerals have been used
to denote similar elements throughout the specification.

Referring to FIG. 1, the preferred embodiment of a USB
(Unmiversal Serial Bus) interface device 20 according to the
present mvention 1s shown and mounted within a notebook
computer 10, and 1s adapted to interconnect the notebook
computer 10 and an external peripheral device 32. The pre-
ferred embodiment 1includes a load switch 201 and a USB
connector cable 30 (see FIG. 2).

As 1llustrated, the notebook computer 10 includes a power
supply unit 12 for connection to an external power source 13,
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a battery 14, a CPU (Central Processing Unit) 16, a memory
module 18, the USB interface device 20, and a plurality of
built-in peripheral devices. The built-in peripheral devices
may include a hard drive 22, a DVD reading/writing unit 24
and a floppy drive 26. The power supply unit 12 1s adapted
convert the AC current from the power source 13 1nto the DC
current so as to supply the specific current and voltage
required by all the components. For example, the CPU
requires an input of 3.5 volts for operation while the USB
interface device 20 requires an mput of 5 volts for operation.

Referring to FI1G. 2, the USB interface device 20 1s not only
connected to the power supply unit 12 but also to the CPU 16
via the USB connector cable 30. Note that the USB interface
device 20 of an embodiment of the present invention can
supply a maximum current of 2 ampere 1n order to response
the specific current and voltage required by the external
peripheral devices. However, 1n order to prevent damage to
the motherboard [from damage], a load switch 201 is pro-
vided between and interconnects electrically the power sup-
ply unit 12 and the external peripheral device 32. The load
switch 201 1s capable of carrying a current load ranging
between threshold values of, for example, 0.5 and 2 amperes,
and 1ncludes a current control circuit and a fuse (preferably a
poly switch). Thus, when the required current for operating
the external peripheral device 32 exceeds the amount of 2
amperes, the USB interface device 20 1s converted 1nto a state,
in which, the USB 1nterface device 20 1s disconnected elec-
trically from the external peripheral device 32, thereby [stop-
ping] disconnecting the electrical power supply to the exter-
nal peripheral device 32. The interface device 20 may be a
USB interface device 20 and can be selected from 1.0, 1.1 and
2.0, or other versions.

Referring to FIG. 4, an important aspect to note that when
the USB based external peripheral device 32 available pres-
ently at the market needs a current of more than 500 mA to
operate the same, a connecting cable 30X 1s required for
connection to an external power source 4 1n order to provide
the required current to the USB based external peripheral
device 32. FIG. 4 1illustrates how a prior art USB connector
cable interconnect the external peripheral device 32 and an
clectronic mnstrument (such as a notebook computer), 1n
which, the voltage wire (Vcc) of the prior art USB connector
cable 1s not used, since the electrical power for operating the
external peripheral device 32 comes from the external power
source 4.

In order to solve the aforesaid problem, the USB connector
cable 30 (see FIG. 2) 1s used together with the USB interface
device 20 of the present invention. The USB connector cable
30 1ncludes amain cable 301 and a power cable 302. The main
cable 301 has two opposite ends, which are adapted to be
connected electrically to the external peripheral device 32 and
the CPU of the notebook computer for data transmission
therebetween. The power cable 302 extends outwardly and
laterally from the main cable 301 between the opposite ends,
and has a distal end adapted to be connected electrically to a
power socket 321 of the external peripheral device 32 1n order
to supply electrical power from the notebook computer 10 to
the external peripheral device 32 so as to permit operation of
the external peripheral device 32.

In the preferred embodiment, the external peripheral
device 32 1s formed with a USB port and the notebook com-
puter 10 1s formed with a USB port. The USB connector cable
30 further includes two USB plugs 301P which are provided
respectively to the opposite ends of the main cable 301 and
which are adapted to be plugged respectively into the USB
port of the external peripheral device 32 and the USB port of
the CPU 10. The USB connector cable 30 further includes a
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plug 302P that 1s connected to the distal end of the power
cable 302, that 1s adapted to be plugged into the power socket
321 of the external peripheral device 32 and that has a con-
figuration different from a respective one of the USB plugs
301P.

The main cable 301 includes four separately formed wires,
namely, a voltage wire (Vcc), a first data transmission wire
(signal 1), a second data transmission wire (signal 2) and a
ground wire (GND). The power cable 302 includes a voltage
wire (Vcc) and a ground wire (GND), which are respectively
and integrally formed with the voltage wire (Vcc) and the
ground wire (GND) of the main cable 301.

In contrast to the prior art USB connector cable, the voltage
wire (Vcc) and the ground wire [(GNB)] (GND) of the power
cable 302 are integrally and respectively formed with the
voltage wire (Vcc) and the ground wire [(GNB)] (GND) of
the main cable 301 in order to supply electrical power the
external peripheral device 32. The object of reducing the
burden of the notebook computer 1s accordingly achieved.

While the present invention has been described in connec-
tion with what 1s considered the most practical and preferred
embodiments, 1t 1s understood that this invention 1s not lim-
ited to the disclosed embodiments but 1s intended to cover
various arrangements included within the spirit and scope of
the broadest interpretation so as to encompass all such modi-
fications and equivalent arrangements.

What claim 1s claimed:

1. A USB (Umversal Serial Bus) connector device for
interconnecting electrically an electronic instrument and an
external peripheral device, the USB connector device com-
prising:

a USB mterface adapted to be mounted on the electronic
instrument, and adapted to supply electrical power to the
external peripheral device for data transmission therebe-
tween, said USB interface for supplying a maximum
current of 2 amperes wherein, when the required current
for operating the external peripheral device exceeds the
amount of 2 amperes, said USB interface 1s converted
into a state, during which state said USB interface is
disconnected electrically to the external peripheral
device, thereby stopping the electrical power supply to
the external peripheral device;

a load switch, mounted on said USB interface wherein,
when the required current for operating the external
peripheral device exceeds the amount of 2 amperes, said
USB interface 1s converted into a state, during which
state said USB 1nterface 1s disconnected electrically to
the external peripheral device; and

a USB connector cable including:

a main cable having two opposite ends which are adapted
to be connected electrically to the external peripheral
device and said USB interface for data transmission
therebetween, and

a power cable extending outwardly and laterally from said
main cable between said opposite ends, and having a
distal end adapted to be connected electrically to the
external peripheral device i order to supply electrical
power required by the external peripheral device for
operation thereof.

2. The USB (Universal Serial Bus) connector device
according to claim 1, wherein said load switch includes a
current control chip and a fuse.

3. The USB (Universal Serial Bus) connector device
according to claim 1, wherein said load switch includes a
current control chip and a poly switch.

4. The USB (Universal Serial Bus) connector device
according to claim 1, wherein the external peripheral device 1s
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formed with a USB port and the electronic instrument 1s
tformed with a USB port, the USB connector device further
comprising two USB plugs which are provided respectively
to said opposite ends of said main cable and which are
adapted to be plugged mto the USB port of the external
peripheral device and the USB port of the electronic instru-
ment.

5. The USB (Universal Serial Bus) connector device
according to claim 4, wherein the external peripheral device 1s
further formed with a power socket, the USB connector
device further comprising a plug that 1s connected to said
distal end of said power cable, that 1s adapted to be plugged
into the power socket of the external peripheral device and
that has a configuration different from a respective one of the
USB plugs.

6. The USB (Universal Serial Bus) connector device
according to claim 1, wherein said main cable has four sepa-
rately formed wires, including a voltage wire, a first data
transmission wire, a second data transmission wire and a
ground wire.

7. The USB (Universal Serial Bus) connector device
according to claim 6, wherein said power cable includes a
voltage wire and a ground wire which are respectively and
integrally formed with said voltage wire and said ground wire
of said main cable.

8. A USB (Universal Serial Bus) interface device mounted
[on a CPU of] iz a computer for interconnecting [the] a CPU
to an external peripheral device, the CPU being provided with
a power supply unit, the power supply unit capable of pro-
viding current to the external peripheral device via the USB
interface for operation thereot, the USB interface device com-
prising:

a load switch disposed between and interconnecting elec-
trically the power supply unit and the external peripheral
device, said load switch for carrying a maximum current
load o1 2 amperes wherein, when the required current for
operating the external peripheral device exceeds the
amount ol 2 amperes, said USB 1nterface device 1s con-
verted into a state, during which state said USB interface
device 1s disconnected electrically to the external
peripheral device.

9. The USB interface device according to claim 8, wherein
said load switch includes a current control chip and a fuse.

10. The USB (Umiversal Serial Bus) interface device
according to claim 8, wherein said load switch includes a

current control chip and a poly switch.
11. The USB (Umversal Serial Bus) interface device

according to claim 8, wherein the external peripheral device 1s
selected from a group consisting of a CD ROM, an optical
reading/writing apparatus, and a hard drive.

12. A USB interface device for interconnecting a CPU of a
computer and an external peripheral device, the CPU being
provided with a power supply unit, the power supply umit
being capable of providing current to the external peripheral
device via the USB interface device for operation thereof, the
USB interface device comprising:

a load switch disposed between and interconnecting elec-
trically the power supply unit and the external peripheral
device, said load switch for carrying a maximum current
load of 2.0 ampere wherein, when the required current
for operating the external peripheral device exceeds the
amount of 2 amperes, said USB 1nterface device 1s con-
verted 1nto a state, during which state, said USB inter-
face device 1s disconnected electrically to the external
peripheral device; and
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a USB connector cable, including:

a main cable having two opposite ends which are adapted
to be connected electrically to the external peripheral
device and the CPU for data transmission therebetween;
and

a power cable extending outwardly and laterally from said
main cable between said opposite ends, and having a
distal end adapted to be connected electrically to a power
socket of the external peripheral device in order to sup-
ply electrical power from the CPU to the external periph-
eral device so as to permit operation of the external
peripheral device.

13. The USB iterface device according to claim 12,
wherein said main cable has four separately formed wires,
including a voltage wire, a first data transmission wire, a
second data transmission wire and a ground wire.

14. The USB (Universal Serial Bus) interface device
according to claim 12, wherein said power cable includes a
voltage wire and a ground wire which are respectively and
integrally formed with said voltage wire and said ground wire
of said main cable.

13. An electronic device which is suitable to connect with a
peripheral device, the electronic device comprising:

a circuit board;

an interface outputted a first current and at least one data
signal to said peripheral device, and said interface
located on said civcuit board; and

a load switch connected to the interface, said load switch
flowing a second current to said interface, said load
switch convert into a disconnected state while a value of
said second current is excess than a specific value,
wherein in the disconnected state, the interface is elec-
trically disconnected from said peripheral device;

whevrein said specific value is greater than 2 amperes, and
said interface and said load switch ave conductive under
said specific value, wherein said pervipheral device is
configured to receive electrical power via the interface.

16. The electronic device according to claim 15, wherein
the interface is USB interface.

17. The electronic device accovding to claim 15, wherein
the load switch includes a current contvol chip and a fuse.

18. The electronic device according to claim 135, further
comprises a power Circuit.

19. A connector device for interconnecting electrically an
electronic instrument and an external peripheral device, the
connector device comprising:

an interface adapted to be mounted on the electronic
instrument, and adapted to supply electrical power to
the external pervipheral device for data transmission
therebetween, said interface for supplyving a maximum
currvent of 2 ampevres whevein, when the vequived curvent
Jor operating the external peripherval device exceeds the
amount of 2 amperes, said interface is converted into a
state, during which state said interface is disconnected
electrically to the external peripheral device, thereby
stopping the electrical power supply to the external
peripheral device;
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a load switch, mounted on said interface wherein, when the
requived curvent for operating the external pervipheral
device exceeds the amount of 2 amperes, saidinterfaceis
converted into a state, during which state said interface
is disconnected electrically to the external pervipheral
device; and

a connector cable including:

a main cable having two opposite ends which are adapted
to be connected electrically to the external pervipheral
device and said interface for data transmission thevebe-
tween, and

a power cable extending outwardly and laterally from said
main cable between said opposite ends, and having a
distal end adapted to be connected electrically to the
external peripheral device in ovder to supply electrical
power requived by the external peripheral device for
operation theveof.

20. An electronic device which is suitable to connect with a

peripheral device, the electronic device comprising:

a circuit board;

an interface outputted a first currvent and at least one data
signal to said peripheral device, and said interface
located on said circuit board: and

a load switch connected to the interface, said load switch
flowing a second currvent to said interface, said load
switch convert into a disconnected state while a value of
said second current is excess than a specific value,
whevrein in the disconnected state, the interface is elec-
trically disconnected from said peripherval device, when
said peripheral device requiring greater than 2 amperes
for operation;

wherein said specific value is greater than 2 amperes, and
said interface and said load switch are conductive under
said specific value, wherein said pervipheral device is
configured to receive electrical power via the interface.

21. An electronic device which is suitable to connect with a

peripheral device, the electronic device comprising:

a circuit board;

an interface outputted a first curvent and at least one data
signal to said peripheral device, and said interface
located on said circuit board;: and

a load switch connected to the interface, said load switch
flowing a second curvent to said interface, said load
switch convert into a disconnected state while a value of
said second current is excess than a specific value,
whevrein in the disconnected state, the interface is elec-
trically disconnected from said peripherval device and
said peripheral device requiving greater than 2 amperes
Jor operation;

wherein said specific value is greater than 2 amperes, and
said interface and said load switch are conductive under
said specific value, whervein said peripheral device is
configured to receive electrical power via the interface.
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