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WO 2014/137331 PCT/US2013/029255

POWER SUPPLY VOLTAGE AND LOAD CONSUMPTION CONTROL

BACKGROUND
{001} Electrical power adaplers are used o convert allernating-current
into regulated direct-current for use with laplop computers, csllular elephones
and other ivad devices. A load device draws current provided by the adapier.

The present feachings address the foregoing concems.

BRIEF DESCRIFTION OF THE DRAWINGS
3002} The present embodiments will now be described, by way of

example, with reference to the accompanying drawings, in which:

{8603} FiG. 1 depicts a diagrammatic view of a sysiem according to one
exampls;
16004} FiG. 2 depicts a schematic diagram of circuitry according to ong
example;
[8805] FiG. 3 is a flow diagram depicting a method according io one
axample;
HHUU] FIG. 4 depicts a table of ilusirative resistor values according o one

exampls;
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HHU U FIG. 5 depicts a iable of illustrative resistor values according 1o
another example; and
{8008} FIG. 6 depicis a schematic diagram of dircuitry according o another
example.

DETAILED DESCRIPTION
INTRODUCTION
{8009 Examples of electronic circuits and corresponding methods are
provided. A power adapter is coupled 1o lpad device such that a power node and
a signal node and a ground node are common o both entities. A regulaled
supply voitage is provided by the power adapter to the load device in accordance
with a voliage sensed at the signal node. Electrical current drawn by the load
device is limited in accordance with a vollage sensed at the signal node.
6616 in one embodiment, an slectronic circuit includes a power circuit
having one or more resistors either directly or selectively coupled to a signal
node. The power circuit alse includes a voltage controller o detect a vollage at
the signal node and to provide a corresponding voltage control signal. The power
circuit includes a voltage regulator fo provide a supply voltage to a power node in
accordance with the voltage control signal. The electronic circuit also includes a
load circuit o be removably coupled to the signal node and the power node. The
foad circuit includes a programming resistor coupled between the signal node
and a ground node. The load circuit also includes a load controller to sense a
voltage at the signal node and to provide a corresponding load conirol signal.
{8014} in another embodiment, a system inciudes a computer including a

load controller. The system also includes a power adapter having & power node
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and a signal node and a ground node each o be disconnectably coupled 1o the
computer. The power adapler is configured o detect a voltage at the signal node
and o provide a corresponding supply voltage al the power node. The load
coniroller is configured to detect a voltage at the signal node and to provide a
load conirol signal. The load control signal causes the computer to limit current
drawn from the power adapter.

{6012} in yet another embodiment, a method includes coupling one or
more resistors within an adapler, ong at a fime, inlo series relationship with a
programming resistor within a load entity. The method also includes sensing one
or more voltages at a signal node common {o the adapier and the load entity.
The method further includes providing a regulated source voltage from the
adapter to the load entity in accordance with at least one of the sensed voliages.
The method also includes limiting elecirical current drawn by the load entity in
accordance with at least one of the sensed voltages.

FIRST ILLUSTRATIVE SYSTEM

[6G13] Reference is now direcied fo FIG. 1, which depicis a diagrammatic
view of a system 100. The system 100 is illustrative and non-limiting with respect
o the present teachings. Thus, other systems can be configured and/or operated
in accordance with the present teachings.

[B014] The systemn 100 includes a laplop computer (laptop) 102, The
faptop 102 can be defined by any such device thal includes electronic circuitry
according to the present feachings. The laptop 102 receives voltage-regulated,
direct-current {DC) power from an elecliical adapter {power adapler, or power

circuit) 104 by way of a connecting cable 106. In tumn, the electrical adapter 104
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is connected to a source 108 of alternating-current (AC) power. The slectrical
adapter 104 includes circuitry according to the present teachings.

R Hiusirative operation of the system 100 is as follows: the electrical
adapter 104 receives AC power from the source 108. The electrical adapter 104
assumes a first mode during which a first voltage signal is detected by the
slectrical adapter 104 and correlated to a voltage requirement of the laptop {ie,,
foad device) 102. The electrical adapter 104 then provides regulated DO power
of the corresponding voltage to the laptop 102 by way of the connecting cable
106.

Y The elecirical adapter 104 assumes a second moede during which a
second voltage signal is detected by circuitry of the laptop 102 and correlated {o
operate according to a maximum power {or slectrical current) capacity for the
slectrical adapter 104. The power rating can oplionally be a continuous operating
maximum or a temporary {(e.g., ten seconds, etc.) operating maximum. The
determined power rating is then used by the lapiop 102 in regulating s own
operations (i.e., current draw} to within the power cutput capability or Hmit of the
glecirical adapter 104,

FIRST ILLUSTRATIVE EMBODIMENT

16017} FIG. 2 is a8 schematic diagram depicting circuitry 200 according to
an embodiment of the present {eachings. The circuilry 200 is illustrative and non-
imiting in nature. Other circuitry consistent with the present teachings is also
contemplated. The circuitry 200 includes a portion 200A that is provided {i.e,,
supported or housed) within an electrical adapter (ADAPTER), and a portion

2008 that is provided within a laptop computer {COMPUTER). Thus, the circuitry
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200 is as depicted when an electrical adapler {e.g., 104) is {(removably) coupled
to a lapiop computer {e.g., 102} or other load device in accordance with the
presemnt teachings.

{6618} The cdircuitry portions 200A and 200B are referred fo as
“‘compatible” with each other by virtue of their cooperative configurations. Thus,
the eleclrical adapter portion 200A is compatible with the laptop compuler (or
foad) portion 2008, and vice versa.

6019} The circuitry 200 includes a power node 202, a signal node 204 and
ground node 206. During normal operation, a requlated direct-current voltage is
provided belween the nodes 202 and 206. The adapter portion 200A includes a
vollage requiator 208 to provide a selectable (adjusiable}, regulated supply
voltage between the power node 202 and the ground node 206. The vollage
regulator 208 is controliably adjusted by way of voltage control signal described
hereinafier. The voitage regulator 208 can be defined, atl least in part, by a
switching-type reguiator, a linear-type regulator, or other suitable voltage control
circuitry. The voltage regulator 208 is configured o be coupled to a source of
electrical energy such as a line-level utility supply {(e.g., one-hundred twenty voits
AC).

{6020} The adapler portion 200A alseo includes a resistor 210 coupled (or
connected) to the power node 202. The resistor 210 is also referred 1o as a3
biasing resisior 210 for purposes herein. The biasing resistor 210 can be
selectively coupled fo the signal node 204 by way of a swilch 212, In one
example, the biasing resistor 210 is characterized by an electrical resistance of

10.0K Ohms. Gther suifable resistance values can also be used.
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{6021} The adapter portion 200A also includes a resisior 214 coupled {or
connected} to the power node 202, The resistor 214 is also referred o as a
powsr capacity resistor 214 or power resistor 214 for purposes herein. The
power capacity resisior 214 can be selectively coupled to the signal node 204 by
way of the switch 212, The power capacity resistor 214 is characterized by an
slectrical resisiance value that corresponds o a power provisioning capacity or
current supplying capacity of the adapter portion 200A. Blustrative resistance
values and corresponding electrical adapter {(e.g., 104) capacities are described
hereinafier.

{6022} The adapter portion Z00A further includes a vollage controller 2186.
The voltage controller 216 is configured to detect {monifor, or sense} a vollage
signal present at the signal node 204 and to correlate that signal with a vollage
requirement of the laptop computer 200B.  The vollage controller 216 is also
configured {o provide a voltage control signal to the voltage reguiator 208 causing
it to provide a supply voltage at the node 202 corresponding {equal, or about
equal) to the voliage requirement of the laptop computer 2008, Furthermore, the
voltage controller 216 is configured to selectively control the swilch 212 so as fo
selectively couple either the biasing resistor 210 {i.e., first mode) or the power
capacity resistor 214 (i.e., second mode) to the signal node 204.

{6023} The voltage controller 216 can be defined by or include any suitable
electronic constituency. Without limitation, the voltage controller 216 can be at
least partially defined by an application specific integrated circuit (ASIC), a
ricroconirolier, a microprocessor, analog or digital or hybrid circuilry, and so on.

Other elements or configurations can also be used.
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[BG24] The compuler portion 2008 of the circuitry 200 includes a resistor
218 that i3 connected between the signal node 204 and the ground node 206.
The resistor 218 is also referred {o as a programiming resistor 218 for purposes
herein. The programming resistor 218 is characterized by an electrical resistance
value that corresponds o 8 voltage reguirement of the computer portion {i.e.,
load entity or device) 2008.

{8025 The computer portion 2008 also includes a inad controller 226, The
load controlier 220 is configured {o detect a voltage signal present at the signal
node 204 and to correlate that signal with a power {or current) provisioning
capacity of the adapler portion 200A. The load conlroller 220 is also configured
to provide a load control signal causing a load device (entily, or circuitry) 222 {o
fimit its power consumptlion (i.e., current draw) from the adapier portion 200A in
accordance with the adapter capacity. The load controller 220 is configured such
that the power capacity signal is detscled when the power capacity resistor 214 is
coupled to the signal node 204, (i.e., during the second mode).

{8626} The load controlier 220 can be defined by or include any suitable
glectronic constituency. Without Himitation, the load controller 220 can be at least
partially defined by an application specific integrated circuit {ASIC), a
microconirolier, a microprocessor, analog or digital or hybrid circuitry, and so on.
Other elements or configurations can also be used.

{8027} The computer portion 2008 further includes the load device 222
introduced above. The load device 222 is coupled o receive operating power
from the power node 202 and the ground node 208. The load device 222 can be

variously defined and can include a motherboard of a laptop compuler, a
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peripheral or peripherais of a computer, an slectronic display, data acquisition
circuitry, control instrumentation, and so on. Qther load devices 222 can also be
defined and used. The load device 222 is configured fo perform various
gperations in accordance with iis respective normal functions. The load device
222 is also configured to control (throffle, or modulate) its operations, or
intensities of those operations, in accordance with the load control signal from the
foad controller 220, Electrical current draw (power consumption)} by the load
device 222 is thus limited or consirained within the power provisioning capacity of
the adapter portion 200A.

18628 The circuitry 200 includes resistors 210, 214 and 218 as described
above, the respective resistive values of which serve to sstablish (communicate,
or program} required vollage and power capacity paramelers for normal
operations of the adapler portion 200A and the computer portion 2008,
respectively.  However, the present teachings also contemplate that respective
elemenis characterized by elecirical impedance (ie., resistance andior
reactance) can also be used o establish operating paramesiers for the adapler
portion 200A and the computer portion 2008, Thus, induclors, capacitors or
other elements — as well as resistors —~ can also be used in functions analogous
those of resistors 210, 214 and/or 218,

FIRST ILLUSTRATIVE METHOD

[6029] FiG. 3 is a flow diagram depicting a method according to one
embodiment of the presant feachings. The method of FIG. 3 includes particular
operations and order of execution. However, other methods including other

gperations, omitting one or more of the depicted operations, and/or proceeding in
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other orders of exgcution can also be used according to the present teachings.
Thus, the method of FIG. 3 is illustrative and non-limiling in nature. Reference is
also made to FiGs. 1-2 in the interest of understanding the method of FIG. 3.
16636} At 300, an electrical adapter is connected to a load device. For
purposes of Hllustrative and non-limiting example, it is assumed that the adapter
104 is connected {o the lapiop 102 by way of the cable 106. In another scenario,
the load device can be a celiular {felephone, video gaming console, stc. The
power node 202, the signal node 204 and the ground node 208, respectively, are
now elaciricaily common 1o both the adapter 104 and the laptop 102.

HHIRYY At 302, the elecirical adapier is connecled o a source of elactrical
energy. For purposes of the ongoing example, the electrical adapter 104 is
connected {i.e., plugged in} to the elecirical source 108, The electrical adapter
104 is now coupled o provide regulated direct-current ensrgy o the laptop 102
once glectrical parameters have been communicated there between.

{8332 Al 304, & biasing resistor is switched into series relationship with a
programming resistor.  For purposes of the example, the voltage confrolier 216
causes the swiich 212 to couple the biasing resistor 210 o the signal node 204
and into serigs-circuit relationship with the programming resistor 218. A voliage
divider is thus defined. The adapter 104 and the laptop computer 102 are
operating in a “first mode” with respect fo communicating with each other.

{B033] At 306, a voltage at the signal node is sampled. For purposes of
the present example, a vollage across the programming resistor 218, which is

presemnt at the signal node 204, is sampled by the vollage controller 216, The
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voltage controller 216 digitally quantifies this voliage signal. The switch (or relay)
212 is in 8 “first mode” state during this step.

18034} At 308, the sensed voltage is correlated to a vollage requirement of
the load device. For purposes of the present example, the voltage controlier 218
evaluates the digital gquantification of the signal sampled at step 306 and
determines that an operating voltage of ninefeen voils (i.e., 19.0 Volis) is required
by the laptop 102. The vollage controller 216 can make such determination by
way of a lookup fable, a predstermined mathematical funciion, or by another
suitable technique.

{8035} Al 31G, a power capacity resistor is swilched info series relationship
with the programming resistor. For purposes of the present example, the voliage
conirolier 216 causes the switch 212 to couple the power capacity resisior 214 to
the signal node 204 and info series-circuit relationship with the programming
resistor 218, defining a vollage divider. The adapter 104 and the laptop computer
102 are thus operating in a “second mode” with respect o communicating with
each other.

{8036} Al 312, a voltage at the signal node is sampled. For purposes of
the present example, a vollage present at the signal node 204 is sampled by the
lvad controlier 220 and is digitally guantified. The swilch {or relay) 212 is
maintained in a “second mode” state during this step.

8037} At 314, the sensed voitage is cormrelated to a power capacity of the
electrical adapter. For purposes of the present example, the load controller 220
evaluates the digital quantification of the signal sampled at step 312 and

determines that the adapter 104 can provide ninety waits {(i.e., 80.0 Watts) of

10
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power. The load controller 220 can make such determination by way of a lookup
table, a predetermined mathematical function, or by another suitable technique.
{6038} Al 318, the adapler is operated {o provide the voltage required by
the load device. For purposes of the present example, the voltage controlier 218
provides a voltage conirol signal to the vollage regulator 208, causing it fo
provide a regulated nineleen volls DC belween the power node 202 and the
ground node 206.

[6039] Al 318, the load device is opsrated in accordance with the power
capacity of the adapler. For purposes of the present example, the load controlier
220 provides a load conirol signal to the load device 222 causing it to throtile or
imit normal operalions so as {o consume ninety watls {or less) from the adapter
104. Such waltage limitations can also be considered {or implemented) in lferms
of limiting instantaneous current draw (e.g., 80.0 Watis / 19.0 Volis = 4.73 Amps
{(approx.} current fimit).

[6048] The foregoing method is illustrative of any number of devices and
methods contemplated by the present ieachings. In general, and without
fimitation, an electrical adapter is connected o a compuler or other load, and o a
source of eleciricity. Circuitry within the electrical adapter and the load device
now share a number of electrical nodes in common. A swilching element couples
a biasing resistor of the adapter inlo series with a programming resistor of the
foad device. A voliage present on a signal node is digitally guantified and
correlated to a voltage requirement of the load device.

{6041} The swilching element then couples a power capacily resisior info

series with the programming resisior and a voltage present on the signal node is

11
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digitally quantified and correlated to a power provisioning capacity of the
elecirical adapter. The elecirical adapler provides regulated electrical vollage
consistent with the requirements of the load device. In tumn, the load device limits
or throtiles s respective normal operations in accordance with the power
capacity of the electrical adapter.

ILLUSTRATIVE PROGRAMMING RESISTOR VALUES

[B342] Reference is made now to FIG. 4, which depicts a table 400
including lustrative and non-limiting examples of programming resistor values
correlated o respective voliage requirements of a load device (e.g., 102). For
example, a programming resistor {e.g., 218} having a value of 4.7K Ohms is
correlated o a vollage requirement of 5.0 voits.  In ancther example, a
programming resistor having a value of 33K Ohms is correlated to a vollage
requirement of 15.0 volls. Other resistance values correlated to other respective
voltages can also be used.

ILLUSTRATIVE POWER CAPACITY RESISTOR VALUES

[6043] Atlention is turmed now fo FIG. 5, which depicts a table 500
including illusirative and non-iimiting examples of power capacily resistor values
correlated 0 respeclive power provisioning capacities of an electrical adapter
{2.g., 104). For example, a power capacity resisior {e.g., 214) having a value of
10K Ohms is correlated to a power capacity of 15.0 Watls. in another example, a
a powsr capacity resistor having a value of 47K Ohims is comrelated to a power
capacity of 70.0 Walls, and so on.  Other resistance values correlated o other
respective power {or current) capacities can also be used.

SECOND ILLUSTRATIVE EMBODIMENT

12
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6044} FIG. 6 is a schematic diagram depicting circuitry 800 according o
another embodiment of the present {eachings. The circuitry 600 is illusirative and
non-limiting in nature.  Other circuitry consistent with the present feachings is
also contemplated. The circuitry 660 includes a portion 600A that is provided
{i.e., supporied or housed) within an electrical adapter (ADAPTER), and a portion
6008 that is provided within a laptop computer {COMPUTER). Thus, the circuilry
800 is as depicted when an electrical adapler {e.g., 104} is {removably} coupled
to a lapiop computer {8.g., 102) or other lvad device in accordance with the
present teachings.

18¢45] The circuitry portions B800A and 600B are referred o as
‘compatible” with each other by virtue of their cooperative configurations. Thus,
the eleclrical adapter portion G00A is compatible with the laptop compuler (or
load) portion 6008, and vice vaersa.

[B046] The circuitry 600 includes a power node 602, a signal node 604 and
ground node 606. During normal operation, a requiated direct-current vollage is
provided between the nodes 802 and 606. The adapter portion 600A includes a
voltage regulator 608 o provide a seleciable (adjusiable), regulated supply
voliage between the power node 602 and the ground node 606, The voliags
regulator 608 is controliably adjusted by way of vollage control signal described
hereinafter. The voltage regulator 808 can be defined, atl least in part, by a
switching-type regulator, a linear-type regulator, or other suitable voltage control
circuitry.  The voltage regulator 808 is configured fo be coupled {0 a source of
electrical energy such as a line-level utility supply {(e.g., one-hundred twenty voits

AC).

13
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{6047} The adapter portion 8600A also includes a resisior 610 coupled {or
connected} to the power node 802, The resistor 810 is also referred o as a
powsr capacily resistor 610 for purposes herein. The power capacity resistor 810
is coupled {or connected) o the signal node 604, The power capacity resisfor
810 is characterized by an electrical resistance value that corresponds o a power
provisioning capacity or current supplyving capacity of the adapter portion 600A.
Various suitable resistance values can also be used for the power capacity
resistor 810 such as, without limilation, those described above in regard io Table
500,

{8048} The adapter portion 600A further includes a vollage controller 812,
The voltage controller 612 is configured to detect {monifor, or sense} a vollage
signal present at the signal node 604 and to correlate that signal with a vollage
requirement of the laptop computer 600B. The vollage controller 612 is also
configured to provide a voltage control signal {o the voltage reguiator 808 causing
it to provide a supply voltage at the node 602 corresponding {equal, or about
equal) to the voliage requirement of the laptop computer 600B.

{8049} The voltage controller 612 can be defined by or include any suitable
electronic constituency. Without limitation, the voltage coniroller 612 can be at
least partially defined by an application specific integrated circuit (ASIC), 2
microcontrolier, a microprocessor, analog or digital or hybrid circuitry, and so on.
Other elements or configurations can also be used.

HHUS ] The compuler portion 6008 of the circuilry 600 includes a resistor
614 that is connected between the signal node 604 and the ground node 806.

The resistor 614 is also referred {o as a programming resistor 514 for purposes

14
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herein. The programming resisior 614 is characlerized by an elecirical resistance
value that corresponds o a vollage requirement of the computer portion (i.e,,
load entity or device) 800B. Various suilable resistance values can also be used
for the programming resisior 614 such as, without limitation, those described
above in regard o Table 400,

{6051} The computer portion 8008 alzo includes a load controller 618, The
foad controller 616 is configured to detect a voltage signal present at the signal
node 604 and to correlate that signal with a power (or current) provisioning
capacity of the adapler portion 600A. The load controller 616 is also configured
to provide & load control signal causing a load device 618 fo limit iis power
consumption {i.e., current draw) from the adapter portion 800A in accordance
with the adapter capacity. The load controller 616 is configured such that the
power capacity signal is delected when the power capacily resistor 610 is
coupled to the signal node 604. Optionally, the load controller 616 is also
coupled to monitor a voliage present af the power nods 802 and o modulate the
load conirol signal accordingly.

{8052} The load controller 616 can be defined by or include any suitable
slectronic constifuency. Without limitation, the load controller 618 can be af least
partigity defined by an application specific integrated circuit (ASIC), =
microcontrolier, a microprocessor, analog or digital or hybrid circuitry, and so on.
Other elements or configurations can also be used.

{6053 The computer portion 800B further includes the load device 5618
introduced above. The load device 818 is coupled o receive operating power

from the power node 602 and the ground node 606, The load device 618 can be

15
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variously defined and can include a motherboard of a lapiop computer, a
peripheral or peripherals of a compuier, an electronic display, data acquisition
gircuitry, control instrumentation, and so on. Other lead devices 818 can also be
defined and used. The load device 618 is configured fo perform various
operations in accordance with ifs respective normal functions. The load device
618 is also configured to control ({throltle, or modulate) its operations, or
intensities of those operations, in accordance with the load control signal from the
load controlier 618,  Electrical current draw (power consumption} by the load
device 618 is thus limiled or constrained in accordance with the power
provisioning capacity of the adapler portion 800A.

{8054} in general, the foregoing description is infended to be illustrative
and not restrictive. Many embodiments and applications other than the examples
provided would be apparent {0 those of skill in the arl upon reading the above
description. The scope of the invention should be determined, not with reference
to the above description, butl should instead be defsrmined with reference {0 the
appended claims, along with the full scope of sguivalents to which such claims
are entitled. lt is anticipated and intended that fulure developments will ocour in
the arts discussed herein, and that the disciosed sysiems and methods will be
incorporated info such future embodiments. In sum, it should be undersiood that
the invention is capable of modification and variation and is limited oniy by the

following claims.
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CLAIMS

What is claimed is:

1. An electronic circuit, comprising:

a power circuit having ong or more resistors either directly or selactively
coupled {0 a signal node, the power circult including a voltage controlier to detect
a voltage at the signal node and to provide a corresponding volltage control
signal, the power circuit including a voltage regulator to provide a supply voltage
to a power node in accordance with the voltage control signal; and

a load circuit to be removably coupled o the signal node and the power
node, the load circuit including a programming resistor coupled belween the
signal node and a ground node, the load circuit including a load controlier to
sense a voliage at the signal node and 1o provide a corresponding load controf

signal.

2. The electronic circuit according to claim 1, the programming resistor
characterized by an electrical resistance correlated fo a voliage required by a

load device including the load circuit.

3. The electronic circuit according to claim 2, the voltage controller

and the volltage regulator respectively such that the supply vollage is in

accordance with the voltage required by the load device.

17
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4, The electronic circuit according o claim 1, at least one of the
resistors of the power circuit characierized by an eleclrical resistance correlated

to a power capacity of the power circuil.

5, The slectronic circuit according o claim 4, the load controller such
that electrical current drawn by a load entily is Hmited in accordance with the

power capacily of the power circuit,

8. The electronic circult according to claim 1, each of the resistors of

the power circuit connecled o the power node.

7. The electronic circuit according to claim 1, the resistors of the
power circuit including a biasing resistor, the voltage controller to cause the
biasing resistor fo be coupled to the signal node while the voltage controller is

detecting the voliage corresponding 1o the voltage control signal.

8. The electronic circuil according o claim 1, the resistors of the
power circuit including a power capacily resistor, the voltage controller to cause
the power capacily resisior to be coupled 1o the signal node while the load

controller is sensing the voltage corresponding to the load control signal.

18
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9. A system, comprising:

a computer including a load controller; and

a power adapier having a power node and a signal node and a ground
node each to be disconnectably coupled to the computer, the power adapter o
detect a voltage at the signal node and to provide a corresponding supply voltage
al the power node, the load controller to defect a voltage at the signal node and
to provide a load control signal causing the computer fo limit current drawn from

the power adapler in accordance therewith.

10.  The system according to claim 9, the compuier including a voliage
programming resisior connected to the signal node, the voltage programming

resistor connected o either the power node or the ground node.

11.  The system according to claim 8, the power adapter including a
current capacity resistor, the power capacitor resistor being coupled o the signal
node at least during the detection of the voltage corresponding {o the load conirol

signal.

12.  The system according to claim 11, the computer including a voltage
programming resistor, the current capacily resistor and the vollage programming
resistor coupled to define a voltage divider between the power node and the
ground node during the detection of the vollage corresponding o the ioad conirol

signal.
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13, The sysiem according o claim 8, the power adapter including a
biasing resistor, the compuler including a vollage programming resistor, the
biasing resistor and the voliage programming resistor coupled to define a voliage
divider between the power node and the ground node during the delection of the

voltage corresponding to the supply voltage.

14. The power adapiler according fo claim 8, the powsr adapter
configured to be coupled to a source of allernating-current electrical energy, the
power adapter including a voliags reguiator o provide the supply vollage at the

powser node.

15, A method, comprising:

coupling one or more resistors within an adapler one at 3 time into series
relationship with a programming resistor within a load entity;

sensing oneg or more voltages at a signal node common to the adapier and
the load entity;

providing a reguiated source voltage from the adapter to the load entity in
accordance with at least one of the sensed vollages; and

Hniting electrical current drawn by the load enlity in accordance with at

least one of the sensed vollages.

16. The method according fo claim 15 further comprising removably

coupling the adapter {o the load entity.
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