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POWER SUPPLY SYSTEM

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This patent application is a non-provisional of and claims the benefit of the
filing date of U.S. Provisional Patent Application No. 60/796,117, filed on April 28, 2006,

which is herein incorporated by reference in its entirety for all purposes.

BACKGROUND OF THE INVENTION

[0002] Today, various electronic devices exist. Such electronic devices include
cellular phones, portable computers, MP3 players, personal digital assistants (PDAs), etc. A
person may own one or all of such portable electronic devices and each portable electronic
device may have a separate power supply system associated with it. The use of many
different power supplies is not desirable, since power supplies (sometimes called "power
bricks") are often very bulky and cumbersome. For example, if a person owns a portable
computer, a cellular phone, and an MP3 player, that person would also own three portable
power supplies for those three portable electronic devices. If that person is traveling, it is

quite cumbersome for that person to carry all of those portable power supplies with him.

[0003] In response to this need, some have developed "universal" power supplies.
One such power supply is described in U.S. Patent No. 5,838,554. This patent describes the
use of a single power adapter for use with a plurality of different tips which can connect to
different types of portable electronic devices. Each tip includes a different electrical
component in it. In use, a tip is connected to the power adapter. The circuitry in the power
adapter senses the electrical component in the tip and a feedback signal is provided to power
circuitry containing a programmed IC chip. The power circuitry, in turn, provides a first
output voltage. If a second tip with a different electrical component is selected, a different
feedback signal is sent to the power circuitry and the power circuitry then produces a second

output voltage associated with the second tip.

[0004] Although systems like the one described in U.S. Patent No. 5,838,554 are
effective in some instances, they could be improved. For example, the feedback circuitry that
is used in such systems is complex and is relatively expensive to produce. The use of the

above-described IC chip increases the cost of such power supplies.
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[0005] What is desired is a simpler, more cost effective universal power supply

solution. Embodiments of the invention address these and other problems, collectively and

individually.
SUMMARY OF THE INVENTION

[0006] Embodiments of the invention are directed to power supply systems and

methods for using power supply systems.

[0007] One embodiment of the invention is directed to a power supply system
comprising a power circuit comprising a switch and adapted to generate a first output voltage
or a second output voltage, depending on the state of the switch (e.g., a slide switch, a push
button, etc.). It also includes an output connector coupled to the power circuit, where the
output connector includes a plurality of electrical contacts comprising a first electrical contact
and a second electrical contact. A voltage output indicator device is coupled to the first and
second electrical contacts. The voltage output indicator device indicates that the power
circuit is producing the first output voltage or the second output voltage, so that the user is

aware of the voltage being output by the power supply system.

[0008] Another embodiment of the invention is directed to a power supply system
comprising a power circuit comprising a switch (e.g., a slide switch, a push button, etc.). The
power supply is adapted to generate a first output voltage and a second output voltage
depending on a state of the switch. An output connector is coupled to the power circuit. The
output connector includes a plurality of electrical contacts including a first set of contacts
adapted to provide the first output voltage and a second set of electrical contacts adapted to

provide the second output voltage. The first and second sets of contacts are different.

[0009] Another embodiment of the invention is directed to a power supply system
comprising a power circuit adapted to generate a first output voltage and a second output
voltage at the same time. An output connector is coupled to the power circuit. The output
connector includes a plurality of electrical contacts including a first set of contacts adapted to
provide the first output voltage and a second set of electrical contacts adapted to provide the
second output voltage at the same time as the first output voltage. The first and second sets
of contacts are different. The first connector can be configured to connect to the output
connector and can electrically couple to the first set of contacts to provide the first output

voltage to a first electronic device. Alternatively, a second connector can be configured to
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connect to the output connector and electrically couple to the second set of contacts to

provide the second output voltage to a second electronic device.

[0010] Other embodiments of the invention are directed to methods such as methods

for using such power supply systems.

[0011] These and other embodiments of the invention are described in further detail

b‘elow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1(a) shows a perspective view of a power supply system according to an

embodiment of the invention.
[0013] FIG. 1(b) shows connection apparatus including an input connector.

[0014] FIGS. 2(a)-2(c) show perspective views of connector tips according to
embodiments of the invention. FIGS. 2(b) and 2(c) show invisible lines showing electrical

contacts that are capable of coupling to electrical contacts in a common output connector.

[0015] FIGS. 3(a)-3(b) show end views of connector tips, showing different contacts.
[0016] FIG. 4 shows a block diagram of a power circuit for an AC to DC converter.
[0017] FIG. 5 shows a block diagram of a power circuit for a DC to DC converter.
[0018] FIG. 6(a) shows a block diagram of a power circuit according to another

embodiment of the invention.

[0019] FIGS. 6(b) and 6(c) respectively show schematic diagrams of first and second

connectors and a portion of the circuit shown in FIG. 6(a).

[0020] FIG. 7(a) shows a block diagram of another power circuit and an output
connector.
[0021] FIGS. 7(b) and 7(c) show schematic diagrams of first and second connectors

according to another embodiment of the invention.
[0022] FIG. 7(d) shows a diagram of a system including a DC to DC converter.

[0023] FIGS. 8(a) and 8(b) respectively show top perspective and bottom perspective

views of a power adapter according to an embodiment of the invention.
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[0024] FIG. 8(c) shows a bottom perspective view of the power adapter shown n FIG.

8(b) when it is changing states.

[0025] FIG. 9 shows a system including a cable end, a connector, and a portable

electronic device such as a portable computer.

[0026] FIGS. 10(a) and 10(b) show perspective views of first and second connectors

coupled to the end of a cable connector.

DETAILED DESCRIPTION

[0027] Embodiments of the invention are directed to power supply systems. An
exemplary power supply system comprises a power adapter which may house a power circuit.
The power circuit may output a plurality of voltages (e.g., 16 VDC or 19.5 VDC). The
voltages may be output simultaneously from the power circuit or may be output
independently from the power circuit depending on the state of an external switch. Various
connectable connectors such as connector tips can be mechanically and electrically coupled
to an output connector in the power adapter. The various connectable connectors may be

used with different electronic devices.

[0028] Any suitable type of electronic device can be powered by the power supply
systems according to embodiments of the invention. Examples of electronic devices

comprise notebook computers, cell phones, MP3 players, televisions, etc.

[0029] The output connector coupled to the power circuit, and the connectable
connectors that are connectable to the output connector may have any suitable shape and/or
configuration. Each connectable connector may be cboperatively structured with the output
connector so that it can be easily connected to and separated from the output connector. For
example, the output connector may be a female type connector, and may mechanically mate
with male-type first and second connectable connectors (or vice versa). Each connectable
connector and each output connector can also have a plurality of electrical conductors with

corresponding electrical contacts.

[0030] The connectable connectors may be in any suitable form. For example,
connectable connectors may be in the form of connector tips, connector wires, connection
apparatuses, etc. A preferred connectable connector may be in the form of a connector tip,

which would be in between the power adapter and the electronic device being powered.
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[0031] As noted above, conventional power adapters require some method of
feedback from the tip to the power circuit to cause it to output a particular voltage.
Embodiments of the invention do not require this. In embodiments of the invention, a powe;r
circuit in a power supply system outputs a plurality of voltages (e.g., two voltages - 16V and
19V), and the selection of a connector tip or the like can determine which voltage will be
ultimately output. The power circuit in the power supply system may also output different
voltages depending on the state of a power switch. The connector tips can be used to charge

electronic devices such as notebook computers.

[0032] It has been determined that a universal power supply can output at least two
discrete voltages of about +16VDC (+/- 1 or 2 Volts) and about +19.5VDC (+/- 1 or 2 Volts)
and can be used to provide power to most notebook computers on the market today. In
preferred embodiments, the power circuit in the power supply is adapted to provide only two
discrete voltages to simplify the design of the power supply and power circuit. Although a
notebook computer may be designed to work with a specific input voltage such as 20 V, it
has been determined that the notebook computer may tolerate a slight deviation from 20V.
The typical deviation could be +/- 1 or 2 Volts. Therefore, if a universal power supply could
use a connector tip to output 19.5 VDC, it would be able to supply power to notebook
computers that are designed to accept 19 V, 19.5 V, and 20V. Thus, one connector tip type
may be provided to provide power to a number of brands of notebook computers, instead of
one brand of notebook computers as long as the mechanical tip type can fit into the power
ports of such notebook computers. Current universal power supplies may have as many as 37
connector tips that work with a single power brick. Having too many connector tips can be
cumbersome as well as confusing. Having too many connector tips with too may different
voltage ratings can also increase the chances that the consumer may use the incorrect one and
damage his notebook computer. Too many connector tips with too many different voltages

may also increase the overall cost of the universal power supply system.

[0033] In preferred embodiments, there can be two (or more) connector tip types that
can connect to the output connector coupled to a power circuit configured to generate at least
two discrete voltages. The connector tip types would respectively output about +16 VDC and
about +19.5 VDC when connected to the output connector. The connector tip types would be
compatible with most commercially available notebook computers. For example, a first
connector tip type may provide an output voltage at about 19.5 V when connected to the

output connector and may have relative dimensions (OD/ID) of 4.75/1.7, 5.5/1.7, 5.5/2.1,
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5.5/2.5, 6/1.4, 7.4/0.6 corresponding to 6 connector tips. A second connector tip type may
output a voltage of 16V when connected to the output connector and may have relative
dimensions (OD/ID) of 5.5/2.5, 6/1.4, 6.3/3 corresponding to 3 connector tips. Thus, in an
exemplary power supply system according to an embodiment of the invention, there can be
(1) a power adapter comprising a power circuit and an output connector, (ii) a first type of
connector tip and multiple physical configurations of that first type of connector tip, and (ii) a
second type of connector tip and multiple physical configurations of that second type of

connector tip.

[0034] To enable the power supply system to charge multiple devices and/or low
powered devices, the power adapter can include a low powered female USB port (at least
one) on the body of the adapter or a combination of ports (e.g., a female USB port and a
female FireWire port). The ports can be selecfed based on available/common charging cables

for devices.

[0035] In one embodiment of the invention, the power supply system comprises a
power circuit adapted to generate a first output voltage and a second output voltage at the
same time, and an output connector coupled to the power circuit. The output connector
includes a plurality of electrical contacts including a first set of contacts adapted to provide
the first output voltage and a second set of electrical contacts adapted to provide the second
output voltage at the same time as the first output voltage. The first and second sets of
contacts are different. A first connector (e.g., a first connector tip) can be configured to
connect to the output connector and electrically couple to the first set of contacts to provide
the first output voltage to a first electronic device (e.g., a portable computer made by
manufacturer A). Alternatively, a second connector (e.g., a second connector tip) can be
configured to connect to the output connector and electrically couple to the second set of
contacts to provide the second output voltage to a second electronic device (e.g., a portable

computer made by manufacture B).

[0036] In a specific example, there can be three conductive contacts in an output
connector that is coupled to the power circuit. The three conductive contacts could have the
values: GND, +16VDC, and +19VDC. In preferred embodiments, the different output
voltages that can be provided by the contacts in the output connector can range from about
15-17 VDC (or 14-17 VDC) for a first connector, and about 18-20 VDC (or 17-21 VDC) for

a second connector.
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[0037] Unlike conventional universal power supplies, in this embodiment of the
invention, the connectable connector does not have an electrical component that provides
feedback to a power circuit to cause the power circuit to generate a specific voltage. Rather,
in this embodiment of the invention, the voltages are always available and the voltage output
that is ultimately provided by the power supply system depends on the connectable connector

that is connected to the output connector that is coupled to the power circuit.

[0038] If the connectable connectors in the power supply system are connector tips,
each connector tip can act as a jumper to different sets of contacts in the output connector to
output the correct voltage. For example, the output connector can have a plurality of
electrical contacts including contacts A, B, and C. The first connector tip may have contacts
that connect to a first set of contacts A and B in the output connector to produce a first output
voltage associated with a first electronic device. A second connector tip may have contacts
that connect to a second set of contacts A and C in the output connector to produce a second
output voltage associated with a second electronic device. Although two connector tips and
three electrical contacts in an output connector are described in detail, more than two
connector tips and more than three electrical contacts in an output connector can be used in

other embodiments of the invention.

[0039] FIG. 1(a) shows a power supply system 100 according to an embodiment of
the invention. The power supply system 100 includes a power adapter 10 including a casing
(e.g., a plastic casing) 10(a) and an optional auxiliary connector port 10(b) in the casing. A
wire 28 (or cable) couples an output connector 30 to the power adapter 10. The power
adapter 10 may include power supply components and/or power circuit components including
transformers, rectifiers, inverters, etc. Another wire 24 couples an input connector 20 to the
power adapter 10. The input connector 20 may be a household plug that plugs into an AC
power source. Alternatively, the input connector 20 may be a plug (e.g., a cigarette lighter

plug) that plugs into a DC power source.

[0040] The power supply system 100 may also include a first connector 32, which
may be in the form of connector tip. The connector 32 may include a body portion 32(a) that
is configured to mate with the output connector 30, and a mating portion 32(b) which mates
with a port of a first electronic device (not shown). The first connector 32 may also have

electrical contacts that electrically couple to only a certain set of electrical contacts (e.g.,
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contacts A and B) in a plurality of contacts (e.g., contacts A, B, and C) in the output

connector 30.

[0041] The power supply system 100 may also include a second connector 33, which
may be in the form of connector tip. The second connector 33 may include a body portion
33(a) that is configured to mate with the output connector 30 when the first connector 32 is
not used. The second connector 33 may also include a mating portion 33(b) which mates
with a port of a second electronic device (not shown). The second connector 33 may also
have electrical contacts that electrically couple to only a certain set of electrical contacts (e.g.,
contacts A and C) in a plurality of contacts (e.g., contacts A, B, and C) in the output

connector 30.

[0042] In FIG. 1(a), the mating portions 32(b), 33(b) of the respective connectors 32,
33 may have different form factors as they are used with different port configurations on
different electronic devices. However, the body portions 32(a), 33(a) of the respective
connectors 32, 33 may have the same form factors as they are capable of connecting to the
same output connector 30 (this is also applicable to later described embodiments). The body
portions 32(a), 33(a) including different sets of contacts which will electrically couple to
corresponding sets of contacts in the output connector 30. In embodiments of the invention,
some members of the sets may be the same in some cases, but the sets are different. For
example, if the output connector 30 has contacts A, B, and C, then a first connector may have
corresponding connectors A and B, while a second connector may have corresponding
contacts A and C. In this example, the sets of contacts (i.e., A-B, and A-C) are different, yet
they have one common member A. In other embodiments, it is not necessary for the sets to

have at least one common member.

[0043] FIG. 1(b) shows an auxiliary connection device 50, which includes an
auxiliary connector 52 including a body portion 52(a) and a mating portion 52(b). The
mating portion 52(b) can be a plug which can plug into the auxiliary connector port 10(b) in
the power adapter 10 shown in FIG. 1(a). Another connector 54 including a body portion
54(a) and a connector portion 54(b) may be coupled to the auxiliary connector 52 via a wire
58. The auxiliary connection device 50 can provide low voltages to low voltages devices

such as cell phones, while the connectors 32, 33 shown in FIG. 1(a) can provide higher

- voltages to higher voltage devices such as notebook computers.
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[0044] FIG. 2(a) shows a connector 60 in the form of a connector tip. The connector
60 includes a body portion 60(a) comprising plastic and a mating portion 60(b) comprising

electrical contacts.

[0045] FIG. 2(b) shows a first connector including electrical contacts 60(c), 60(d),
which would connect to corresponding contacts in an output connector (not shown) to

provide a first output voltage.

[0046] FIG. 2(c) shows a second connector including electrical contacts 60(c) and
60(¢), which would connect to corresponding contacts in an output connector (not shown) to
provide a second output voltage. FIGS. 3(a) and 3(b) show end views of the connectors

shown in FIGS. 2(b) and 2(c).

[0047] Other embodiments of the invention are also possible. For example, instead of
a connector tip being detachable from an output connector coupled to a cable, the cable can
be completely detachable from an adapter body (e.g., the "brick") and the connector tip may
be a permanent part of the cable. The connector between the cable and adapter body uses the
method described above to output one of the available voltages from a single output
connector. In another embodiment, the adapter body can provide output voltage contacts that
are covered by a slide, such that the user would have to move the slide to one side to expose
either the 16 VDC or 19 VDC contact in the output connector. By selecting one contact, the

other is rendered useless by the slide which covers the unselected contact.

[0048] The power supply system described above can be used in any suitable manner.
For example, a user may first obtain the above-described power supply system. Then, the
user may look on a chart or the like (an example of a chart is provided below), to match his
first electronic device (e.g., a notebook computer) to a first connectable connector (e.g.,a
connector tip). The consumer may thereafter connect the first connectable connector to the
output connector coupled to the above-described power circuit. The connected first
connector will then output a specific voltage (e.g., 16 VDC), even though the power circuit in
the power adapter and the output connector coupled to the power circuit are outputting a
plurality of voltages. If the consumer has a second electronic device that operates at a
different voltage than the first electronic device, then the user may detach the first connector
from the output connector and may then attach the second connector to the output connector

and the second electronic device to power the second electronic device.
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[0049] Exemplary power circuits that can be used with the embodiments described

above with respect to FIGS. 1-3 are described in FIGS. 4-5.

[0050] FIG. 4 shows a block diagram of a power circuit according to an embodiment
of the invention. The power circuit converts AC power, for example from a wall socket, to
DC power that may be used to power a portable device. As shown, there is one AC input and
there are two DC outputs. The power circuit includes an AC input line 78, which provides an
AC voltage (e.g., 100-240 VAC) to a rectifier and an optional filter 80. The rectifier and
filter 80 changes the AC input voltage to a DC output voltage (e.g., 50-120 VDC). The DC
output voltage is then fed to an inverter 82, which generates an AC signal (e.g., 20 kHz at 50-
120 VAC) that is stepped down in voltage by a transformer 84 (e.g., 20-60 VAC). The
stepped-down AC voltage is then sent to another rectifier and optional filter combination 86,
where the AC voltage is changed to a DC voltage (e.g., 25-60 VDC). The DC voltage is then
fed to different regulators 88 and 90 which produce output voltages at contacts 92, 94
respectively. In a specific embodiment of the present invention, the regulators 88 and 90
generate voltages of 19.5 VDC and 16 VDC, though in other embodiments, other voltage
may be provided. Feedback lines 96 and 98 provide signals back to the inverter 82 to

regulate the output voltages.

[0051] As explained above, a first connector tip that is configured to deliver 19.5
VDC to an electronic device (such as a computer) may have contacts that electrically couple
to the 19.5 VDC contact and to a ground contact (not shown). A second connector tip that is
configured to deliver 16 VDC to another type of electronic device (or different brand of .
computer) may have contacts that electrically couple to the 16 VDC contact and to the

ground contact.

[0052] FIG. 5 shows a DC to DC power supply circuit for a DC to DC power supply
system. As shown, the power circuit may include a DC input line 96 (e.g., 11-16 VDC)
which receives a DC voltage from a DC source (e.g., from a car cigarette lighter socket). A
DC-DC converter 98 receives the DC voltage from the DC input line 96, and this DC voltage
may be fed to the appropriate voltage regulators 97, 99, which output the desired voltages of
19.5 VDC and 16 VDC to contacts 192, 194. Feedback lines 188, 186 send signals to the
DC-DC converter 98 to regulate the voltages provided to the regulators 97, 98.

[0053] In other embodiments, a combination AC to DC and DC to DC converter may

be created by combining the power circuits shown in FIGS. 4 and 5. One way of doing this

10
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would be to provide for a power adapter that includes the circuits in FIGS. 4 and 5. Each
circuit could have its own input connector and its own output connector. Another way of
creating a combined AC to DC and DC to DC converter with a common output connector
would be to electrically couple the 19.5 VDC contacts 92, 192 together while also electrically
coupling the 16 VDC contacts 94, 194 together. By coupling the output contacts together, a
single output connector may be used for both the AC to DC conversion circuit and the DC to
DC conversion circuit. Diodes or other appropriate electrical elements may be between the
circuits to prevent current from one power circuit from passing to the other during operation.
In such combination circuits, various electronic components may be shared, if desired. For
example, both the AC to DC and DC to DC power circuits may share the same regulators
instead of having different regulators. These features may also be used in later described

embodiments.

[0054] In other embodiments of the invention, a user may use a switch to cause a
power circuit to output a desired voltage instead of having the power circuit output a plurality

of voltages simultaneously. An example can be described with to FIGS. 6(a)-6(c).

[0055] . FIG. 6(a) shows a block diagram of a power circuit according to an
embodiment of the invention. The power circuit converts AC power to DC power. The
power circuit includes an AC input line 278, which provides an AC voltage (e.g., 100-240
VAC) to arectifier and an optional filter 280. The AC input line 278 may receive AC
voltage from an AC source such as a power outlet in a home. The rectifier and filter 280
changes the AC input voltage to a DC output voltage (e.g., 50-120 VDC). The DC output
voltage is then fed to an inverter 282, which generates an AC voltage (e.g., 20 kHz at 50-120
VAC) that is stepped down by a transformer 284 (e.g., 20-60 VAC). The stepped-down AC
voltage is then sent to another rectifier and optional filter combination 286, where the AC
voltage is converted to a DC voltage (e.g., 25-60 VDC). The DC voltage is then fed to a
variable regulator 210 which produces output voltages at contacts 292, 294 respectively,
depending on the state of the switch 218. A specific embodiment of the present invention
provides output voltages of 19.5 VDC and 16 VDC, though in other embodiments other
voltages may be provided. A feedback line 216 provides a signal back to the inverter 282 to

regulate the output voltages.

[0056] In this example, when an AC signal is input to line 278, an output voltage of
16 VDC is provided at a first contact 292 when the switch 218 is open. The open state of the

11
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switch 218 sends a signal to the variable regulator 210 to cause the variable regulator 210 to
output a voltage of 16 VDC to only the first contact 292, without outputting a voltage of 19.5
VDC to the second contact 294.

[0057] As shown in FIG. 6(b), a first connector 220 may have a body portion 220(a)
and a mating portion 220(b). The body portion 220(a) may have two contacts 220(c), which
are configured to mate or connect to the first and third contacts 292, 295 in the output
connector 299. The two contacts 220(c) and/or the mechanical configuration of the body
portion 220(a) may be such that the contacts 220(c) cannot couple to the second contact 294

in the output connector 299.

[0058] Also in this example, when an AC signal is input to line 278, an output voltage
of 19 VDC is provided at a second contact 294 when the switch 218 is closed. The closed
state of the switch 218 sends a signal to the variable regulator 210 to cause the variable
regulator 210 to output a voltage of 19 VDC to only the second contact 294, without
outputting a voltage of 16 VDC to the first contact 292.

[0059] As shown in FIG. 6(c), a second connector 222 may have a body portion
222(a) and a mating portion 222(b). The body portion 222(a) may have two contacts 222(c),
which are configured to mate or connect to the second and third contacts 294, 295 in the
output connector 299. The two contacts 222(c) and/or the mechanical configuration of the
body portion 222(a) may be such that the contacts 222(c) cannot couple to the first contact

292 in the output connector.

[0060] To assist the user in selecting the correct connector, connector indicators such
as numbers, colors, letters, etc., could be placed on the connectors 220, 222 and proximate
the on and off positions of the switch 218 so that the indicators indicate to the user which
connector corresponds to which switch position. For example, the "off position" of the
switch 218 may be associated with a blue label and the first connector 220 may have a
corresponding blue label. The "on position" of the switch 218 may be associated with a green
label and the second connector 222 may have a corresponding green label. A chart or other
information medium may be used to inform the user as to which color is associated with his
portable consumer device. Using such color codes (or other indicators), the user will know

which connector 220, 222 to use, and will know how to position the switch 218.

[0061] The embodiments described with respect to FIGS. 6(a)-6(c) have a number of
additional advantages. In the embodiments described with respect to FIGS. 6(a)-6(c), it is
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highly unlikely that a user would use the wrong connector with his portable consumer device
and consequently damage his portable consumer device. For example, to potentially damage
his portable consumer device, the consumer would need to select the incorrect switch
position, and also select the incorrect connector. If the consumer selects the incorrect switch
position, but the correct connector, then the power supply would output 0 Volts. For
example, referring to FIGS. 6(b) and 6(c), the user may have a computer that is powered by
16 VDC. The user may incorrectly close the switch 218 as shown in FIG. 6(c) and may
incorrectly select a 19 VDC output. If the user selects the correct connector 220 that is
associated with a 16 VDC output as shown in FIG. 6(b), and mechanically couples it to the
output connector 299, then the output of the connector 220 would be 0 Volts, since the
contacts 220(c) would not be coupled to the live 19 VDC contact 294. Thus, the user would
not inadvertently supply the incorrect voltage to his computer. The embodiments shown in
FIGS. 6(a)-6(c) are much safer for the consumer to use and make it more likely that the user

will not inadvertently provide the wrong output voltage to his computer.

[0062] The embodiments described with respect to FIGS. 6(a)-6(c) specifically relate
to an AC to DC power supply system. It is understood that the same general principles may
apply to a DC to DC power supply system (as described above with respect to FIG. 5) and a
combination AC to DC and DC to DC power supply system (as described above). For
example, the DC to DC converter shown in FIG. 5 can be modified with one or more

switches to open and close the circuits including the 16 VDC and 19.5 VDC contacts.

[0063] Other embodiments of the invention can be described with reference to FIGS.
7(a)-7(c). These embodiments can use a voltage output indicator device to indicate the
voltage that is being output by the power circuit in the power adapter. Using the indicator

device, the user can be certain that he has selected the correct voltage.

[0064] FIG. 7(a) shows a block diagram of a power circuit according to an
embodiment of the invention. The power circuit converts AC power to DC power. The
power circuit includes an AC input line 378, which provides an AC voltage (e.g., 100-240
VAC) to a rectifier and an optional filter 380. The AC input line 378 may receive an AC
voltage from an AC source such as a power outlet in a home. The rectifier and filter 380
changes the AC input voltage to a DC output voltage (e.g., 50-120 VDC). The DC output
voltage is then fed to an inverter 382, which generates an AC voltage (e.g., 20 kHz at 50-120
VAC) that is stepped down by a transformer 384 (e.g., 20-60 VAC). The stepped-down AC
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signal is then sent to another rectifier and optional filter combination 386, where the AC
voltage is changed to a DC voltage (e.g., 25-60 VDC). The DC voltage is then fed to a
variable regulator 310 which produces output voltages at contacts 391, 392 respectively,
depending on the state of the switch 218. A specific embodiment of the present invention
provides output voltages of 19.5 VDC and 16 VDC, though other embodiments of the present
invention may provide other output voltages. A feedback line 316 provides a signal back to

the inverter 382 to regulate the output voltages.

[0065] In this embodiment, there are two output contacts 391, 392 coupled to the
variable regulator 310, instead of three as in the embodiments described above with reference
to FIGS. 6(a)-6(c). The two output contacts 391, 392 may comprise a ground contact 391
and a positive voltage contact 392. The state of the positive voltage contact can be 16 or 19.5
volts, depending upon the state of the switch 218. For example, if the switch 218 is closed,
then the output voltage may be 16 VDC. If the switch 218 is open, then the output voltage
may be 19.5 VDC. Although the switch 218 has two discrete states in this example, it is

understood that it may have more than two discrete states in other examples.

[0066] The power supply system may also comprise a voltage output indicator device
259. In this example, the voltage output indicator device 259 comprises a sense element 332
such as a chip, and lighting elements such as LEDs. Referring to FIG. 7(a), the sense element
332 may be electrically coupled to the contacts 392, 391. The sense element 332 may sense
the voltage of contact 392, and may cause a blue LED 352(a) to light up if the voltage of the
contact 392 is at 16 VDC and may cause a green LED 352(b) to light up if the voltage of the
contact 392 is at 19.5 VDC. At least part (e.g., the LEDs) of the voltage output indicator

device 259 is in the output connector 255, to help the user select the correct connectable

connector.

[0067] As shown in FIGS. 7(b) and 7(c), two connectors 322, 324 may be removably
coupled to the output connector 255 containing the contacts 391, 392. Each connector 322,
324 comprises a main portion 322(a), 324(a) and a mating portion 322(b), 324(b), as well as
contacts 322(c), 324(c), which can connect to the contacts 391, 392 in the output connector
255. Each connector 322, 324 may also comprise an indicator 344, 336. In this example, the
indicators are static indicators such as color stickers or color labels. The different mating
portions 322(b), 324(b) may have different form factors so that they mate with different

power connectors on respectively different portable consumer devices.
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[0068] To choose the correct state of the switch 218 and consequently the correct
voltage, the user may look on a chart which shows his computer and may match, for example,
the color blue to his computer if his computer will accept 16 VDC. An example of such a
chart is shown below. As shown, there can be a column for a computer manufacturer, the
indicator state (color code) associated with the manufacturer's computers, the voltage range
accepted by the manufacturer's computers, and possible connectors (e.g., identified by letter)

that can be used with the manufacturer's computers.

Computer Manufacturer | Color Code Voltage Try This Connector
Manufacturer A Green 17-21V D,H

Manufacturer B Green 17-21V E,H, 1
Manufacturer C Blue 14-17V H,J

After the user identifies the color associated with his computer, the user may then select the
position on the switch 218 which may be associated with the selected color (e.g., blue). After
the user manipulates the switch 218, the user may look at the blue indicator 344 on the
connector 324 and may then couple the conductors 324(c) in the connector 324 to the

contacts 391, 392 in the output connector 255.

[0069] By using LEDs with different colors, the user has a reference to what the
output voltage the power adapter is producing at any moment. For safety purposes, the user
can check to see if there is agreement between the connectable connector color, the LED
color in the output connector, and switch color before plugging the power supply connector

into his computer.

[0070] The embodiments described with respect to FIG. 7(a) specifically relate to a
AC to DC power supply system. It is understood that the same general principles may apply
to a DC to DC power supply system (as described above with respect to FIG. 5) and a
combination AC to DC and DC to DC power supply system (as described above). For
example, referring to FIG. 7(d), a DC to DC circuit may comprise a DC to DC converter 240
and a variable regulator 242 coupled to the DC to DC converter 240. An output connector
255 may be coupled to the variable regulator 242. The illustrated components in the

connector 255 are described above with respect to FIG. 7(a), and the descriptions of those
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components need not be repeated here. An external switch 318 may be coupled to the
variable regulator 242 to adjust the voltage output by the variable regulator 242. A feedback
loop 244 may send a signal back to the DC to DC converter 240 to regulate the voltage output
by the DC to DC converter 240.

[0071] FIG. 8(a) shows a perspective view of an adapter 400 according to an
embodiment of the invention. The adapter 400 comprises a USB port 402, as well as a wall
input cable port 404 and an auto/air input cable port 406. A cable 410 is also coupled to the
adapter 400.

[0072] FIG. 8(b) shows the underside of the power adapter 400 shown in FIG. 8(b).

A color coded selector 408 and a color coded selector button 410 are shown.

[0073] As shown in FIG. 8(c), to set up the adapter 400, the user may use a pen 412
to press the selector button 412 and at the same time may slide the color-coded selector
button 410 to match the color code for the user's computer. By using the pen 412 and
selector button 412, the user will not inadvertently select the incorrect voltage by inadvertent

movement of the color-coded selector button 410.

[0074] The user may then try various connectors (which may be in the form of
connector tips) and may connect them to the output connector coupled to the adapter 400 and
to the user's computer. As noted above, the selected connector may be color coded "blue"
and the output connector may have an LED that glows "blue" so that the user can easily

verify that the correct voltage will be supplied to his computer.

[0075] FIG. 9 shows an output connector 466 and a computer 460 with a power port
462. A connectable connector 464 is removably connectable to both the output connector

466 and the power port 462.

[0076] FIG. 10 shows two connectable connectors 464(a), 464(b) coupleable to an
output connector 466. The output connector 466 also comprises band 470 which can provide
light from the previously described blue and green LEDs. The connectors 464(a), 464(b)
may have blue and green indicators 488(a), 488(b), respectively, so that the user knows
which connector to use. As explained above, when the band 470 glows green, the user can
use the connector with the green indicator. When the band 470 glows blue, the user can
select the connector with the blue indicator. By using matching colors, it is unlikely that the

user will use the incorrect connector and output the incorrect voltage.
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[0077] Thus, as illustrated above, embodiments of the invention may be include
manipulating a switch in a power circuit to a first state to generate a first output voltage,
where the power circuit is capable of generating a second output voltage when the switch is
in a second state. An output connector is coupled to the power circuit and outputs the first
output voltage using at least a first electrical contact and a second electrical contact. The
consumer can then view an output (e.g., a visual output) from a voltage output indicator
device coupled to the first and second electrical contacts. The output indicates that the power
circuit is producing the first output voltage. The user can then select a first connector
comprising an indicator which matches the output from the voltage indicator device, and then

attach the first connector to the output connector.

[0078] The above-described embodiments may be formed using any suitable
methods. For example, in some embodiments, a power circuit comprising a switch is formed
using conventional power supply manufacturing processes. The power circuit is adapted to
generate a first output voltage and a second output voltage, depending on the state of the
switch. An output connector can be attached to the power circuit. The output connector
includes a plurality of electrical contacts including a first electrical contact and a second
electrical contact. A voltage output indicator device is attached to the first and second
electrical contacts. The voltage output indicates that the power circuit is producing the first

output voltage or the second output voltage.

[0079] Embodiments of the invention have a number of advantages. As noted above,
no feedback signal is sent from the connectors to the power supply circuit. Accordingly, the
power circuit need not have a programmed IC chip that is adapted to change the output
voltage in response to the connector tip that is used. Omitting such programmed chips
reduces the cost of the power supply systems. In addition, since a single connector tip or
connector can be used with many different notebook computers in embodiments of the
invention, fewer connector tips or connectors are needed in embodiments of the invention,

thus simplifying the system as compared to conventional universal power supply systems.

[0080] Although specific circuit implementations are shown in the foregoing Figures,
it is understood that any suitable circuit implementation may be used to accomplish the end
result of providing at least two conductive contacts in an output connector that can be used to

provide different voltages to power different electronic devices.
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[0081] Although much of the description above refers to two connector tips and three
electrical contacts in an output connector, embodiments of the invention may include any
number of connector tips, or connectors, and any number of electrical contacts in an output
connector. For example, a power supply system according to an embodiment of the invention
may have an output connector that may be configured to interface or mate with three, four,

five, six, or more connector tips or connectors.

[0082] The above description is illustrative and is not restrictive. Many variations of
the invention will become apparent to those skilled in the art upon review of the disclosure.
The scope of the invention should, therefore, be determined not with reference to the above
description, but instead should be determined with reference to the pending claims along with

their full scope or equivalents.

[0083] One or more features from any embodiment may be combined with one or

more features of any other embodiment without departing from the scope of the invention.

[0084] A recitation of "a", "an" or "the" is intended to mean "one or more" unless

specifically indicated to the contrary. In addition, words such as "over", "under", etc. are
used to described features as they are shown in the Figures and may or may not refer to

absolute positions.

[0085] All patents, patent applications, publications, and descriptions mentioned
above are herein incorporated by reference in their entirety for all purposes. None is admitted

to be prior art.
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WHAT IS CLAIMED IS:

1. A power supply system comprising:

a power circuit comprising a switch and adapted to generate a first output
voltage or a second output voltage, depending on the state of the switch;

an output connector coupled to the power circuit, wherein the output connector
includes a plurality of electrical contacts comprising a first electrical contact and a second
electrical contact; and

a voltage output indicator device coupled to the first and second electrical
contacts, wherein the voltage output indicator device indicates that the power circuit is

producing the first output voltage or the second output voltage.

2. The power supply system of claim 1 wherein the voltage output

indicator device comprises at least one sense element and at least one light element.

3. The power supply system of claim 1 wherein the power circuit is only

configured to output the first output voltage or the second output voltage.

4. The power supply system of claim 1 wherein the system comprises a
first indicator associated with a first switch position and a second indicator associated with
the second switch position, the first indicator also being on a first connector capable of being
detachably coupled to the output connector, and the second indicator being on the second

connector capable of being detachably coupled to the output connector.

5. The power supply system of claim 4 wherein the first indicator is a

first color and the second indicator is a second color.
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6. A method comprising:

manipulating a switch in a power circuit to a first state to generate a first
output voltage, wherein the power circuit is capable of generating a second output voltage
when the switch is in a second state, wherein an output connector is coupled to the power
circuit and outputs the first output voltage using at least one of a first electrical contact and a

second electrical contact;
viewing an output from a voltage output indicator device coupled to the first
and second electrical contacts, wherein the voltage output indicator device indicates that the

power circuit is producing the first output voltage; and

selecting a first connector comprising an indicator which matches the output

from the voltage output indicator device; and

attaching the first connector to the output connector.

7. The method of claim 6 further comprising connecting the first

connector to a power port in a portable electronic device.

8. The method of claim 6 wherein the voltage output indicator device

comprises LEDs with different colors.

9. The method of claim 6 wherein the power circuit is only adapted to
provide the first voltage and the second voltage, wherein the first voltage is about 16 V and

the second voltage is about 19.5 V.

10. The method of claim 6 wherein the indicator comprises a color.

11. A power supply system comprising:

a power circuit comprising a switch, and being adapted to generate a first
output voltage and a second output voltage depending on a state of the switch; and

an output connector coupled to the power circuit, wherein the output connector
includes a plurality of electrical contacts including a first set of contacts adapted to provide
the first output voltage and a second set of electrical contacts adapted to provide the second

output voltage, the first and second sets of contacts being different.
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12. The power supply system of claim 11 wherein the output connector is
adapted to connect to a first connector configured to connect to the output connector and
electrically couple to the first set of contacts to provide the first output voltage to a first
electronic device, or a second connector configured to connect to the output connector and
electrically couple to the second set of contacts to provide the second output voltage to a

second electronic device.

13. A power supply system configured to power a plurality of portable

electronic devices, the power supply system comprising:

a power circuit adapted to generate a first output voltage and a second output

voltage at the same time; and

an output connector coupled to the power circuit, wherein the output connector
includes a plurality of electrical contacts including a first set of contacts adapted to provide
the first output voltage and a second set of electrical contacts adapted to provide the second
output voltage at the same time as the first output voltage, the first and second sets of contacts

being different.

14. The power supply system of claim 13,

wherein the output connector is adapted to connect to a first connector
configured to connect to the output connector and electrically couple to the first set of
contacts to provide the first output voltage to a first electronic device, or a second connector
configured to connect to the output connector and electrically couple to the second set of

contacts to provide the second output voltage to a second electronic device.

15.  The power supply system of claim 14 comprising the first connector

and the second connector.

16.  The power supply system of claim 14 wherein the power circuit is

adapted to receive an AC input signal.

17.  The power supply system of claim 14 wherein the power circuit is

adapted to receive a DC input signal.

18.  The power supply system of claim 14 wherein the power circuit

includes an AC to DC conversion circuit and a DC to DC conversion circuit.
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19.  The power supply system of claim 14 wherein the first voltage is about

16 Volts and wherein the second voltage is about 19 Volts.

20. The power supply system of claim 14 wherein there are exactly three
electrical contacts in the plurality of electrical contacts including a first electrical contact at

ground, a second electrical contact at 16 Volts, and a third electrical contact at 19 Volts.

21.  The power supply system of claim 14 further comprising a casing

disposed around at least a portion of the power circuit.

22. The power supply system of claim 14 further comprising an auxiliary

connector coupled to the power circuit.

23. The power supply system of claim 22 wherein the auxiliary connector

is adapted to connect to a USB connector.

24. A method for using the power supply system of claim 14, comprising:
connecting the first connector to the output connector; and
connecting the first connector and the output connector to the first electronic

device.

25.  The method of claim 24 further comprising:

disconnecting the first connector and the output connector from the first
electronic device;

disconnecting the first connector and the output connector;

connecting the second connector to the output connector; and

connecting the second connector and the output connector to the second

electronic device.
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