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POWER DISTRIBUTION ARRANGEMENT

tWo or more outputs, each output connected to one of a

CLAIM OF PRIORITY

plurality of loads, and at least one poWer limiting unit con
nected betWeen the input and one of the outputs is provided.
The poWer limiting unit includes a poWer sensor, a poWer

This patent application claims priority to European Patent

circuit, a comparison unit, and a control unit. The poWer
sensor is connected betWeen the input and the particular one
of the outputs, and to measures a representation of the poWer
supplied by the source to the respective load connected to the
particular one of the outputs. The poWer circuit is connected
in series to the poWer sensor, and supplies a regulated elec
trical output to a respective one of the loads. The poWer circuit
includes a control element that receives a control signal. The
comparison unit is coupled to the poWer sensor to receive the

Application serial number 08 013 706.0 ?led on Jul. 30, 2008,

Which is hereby incorporated by reference in its entirety.
FIELD OF TECHNOLOGY

The present invention relates to the ?eld of a poWer distri
bution arrangement to connect a multiplicity of loads to a
poWer source, and a method of distributing poWer from a
poWer source to a multiplicity of loads.

measured representation of the poWer supplied to the particu
lar one of the outputs, and compare the measured represen
tation to a threshold for providing an overload signal in case

RELATED ART

the measured representation exceeds the threshold. The con
trol unit is connected to the comparison unit for receiving the
overload signal and to the poWer circuit for providing the

Electrical poWer sources are by nature limited to a ?nite

amount of poWer they can deliver. Connecting multiple loads
to a poWer source may lead to overload situations Where the

poWer demand from the loads exceeds the maximum poWer
that can be supplied by the source. One such poWer source
may be, for example, the poWer system of a vehicle or aircraft.

20

control signal and for limiting the control signal to a given
value in case the overload signal is received.
According to another aspect of the invention, a poWer

In this case, the source is established by one or more genera

limiting unit for coupling a poWer source to at least one

tors and batteries. The loads in such a vehicle may include

electrical vehicular system is provided. The poWer limiting

motors, actuators, heating, lighting, and electronics. Depend
ing on the situation different combinations of loads are

25 unit includes a poWer sensor, a comparator, a controller and a

poWer circuit. The poWer sensor measures current and/or

applied to the poWer source. Selecting a poWer source for a

voltage supplied to the vehicular system from the poWer

possible maximum load Would be uneconomic and environ
mentally unfriendly. OtherWise the above mentioned over
load situations may occur.

In particular, When taking into account loads at extreme
temperatures or loads With frequently changing poWer

30

source, and provides a measurement signal indicative thereof.
The comparator receives and compares the measurement sig
nal and a threshold signal, and provides an overload signal
Where the measurement signal is greater than the threshold

demands the source may be overloaded. In the case of aircraft

signal. The controller receives the overload signal and pro

and automotive applications, safety equipment is more
important than comfort equipment. Comfort equipment like

vides a control signal associated With a command to draW less
poWer. The poWer circuit includes a control element that

WindoW heating, seat heating, air condition or entertainment
equipment requires a lot of poWer from the poWer source,

35

Which may cause the source to be operated over its limit.

Therefore, it is necessary to prioritiZe the loads to ensure

operation of the more important equipment. Some of the
above mentioned components regulate their output poWer to

40

the desired level and therefore maintain a constant poWer
demand from their source, even Where the source is already

constant. In critical situations other more important compo

system includes a poWer management unit and a plurality of
poWer limiting units. The poWer management unit provides a
threshold signal. Each poWer limiting unit includes a poWer
45

nents (e. g., safety equipment) might suffer from this constant

sensor, a comparator, a controller, and a poWer circuit. The
poWer sensor measures electrical poWer supplied to one of the

vehicular systems from the poWer source, and provides a

poWer demand While the source is already at its limits. In this
case, it is highly desirable to reduce the poWer of the comfort

equipment for safety reasons.
Voltage sources are knoWn that regulate the output current
and limit it to a maximum value, for example, at turn on of

distribution system for coupling a poWer source to a plurality
of electrical vehicular systems Which includes ?rst and sec

ond vehicular systems is provided. The poWer distribution

saturated. Some of those loads may increase their input cur
rents in case of a decreasing supply voltage such that their

output poWer and, accordingly, their input poWer remains

receives the control signal. The poWer circuit regulates the
supplied current and/or voltage to the vehicular system in
response to the control signal.
According to another aspect of the invention, a poWer

50

measurement signal indicative thereof. The comparator
receives and compares the measurement signal and the
threshold signal, and provides an overload signal When the

measurement signal is greater than the threshold signal. The
controller receives the overload signal and provides a control

poWer sinks such as poWer supplies. Other sources are con

nected to each other by a control channel to adapt the current

signal. The poWer circuit includes a control element that

limit. HoWever, adaptation is limited by the transmission

receives the control signal. The poWer circuit regulates the

speed of the control channel. The knoWn arrangements do not
respond suf?ciently fast to input current transients under
both, normal or start-up conditions. In contrast, safety equip
ment is usually built in the hardWare to take out any risk of
softWare crashes and to enable the maximum speed of reac
tion to alerts. Therefore, there is a need for an input poWer
limiting arrangement for limiting poWer over a Wide fre
quency range or a short period of time.

55
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rality of electrical vehicular systems is provided. The method
includes (i) measuring a representation of the poWer taken by
a particular one of the vehicular systems from the source, (ii)
regulating an output poWer dependant on a control signal, (iii)
comparing the measured representation of the poWer taken
from the source by the particular one of the vehicular systems

SUMMARY OF THE INVENTION
65

According to one aspect of the invention, a poWer distri
bution system includes an input connected to a poWer source,

supplied current and/or voltage to the one of the vehicular
systems in response to the control signal.
According to still another aspect of the invention, a method
for distributing poWer supplied by a poWer source to a plu

to a threshold for providing an overload signal Where the

measured representation exceeds the threshold, and (iv) pro
viding control signals dependant on the occurring of the over

US 8,432,647 B2
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load signal such that the control signal decreases the output

11 such that the actual poWer consumed by the loads 2-5 is
measured by a poWer sensor, in the present example the

poWer of the poWer circuit Where the overload signal occurs.

current sensor 7 but also may be a voltage sensor under certain

DESCRIPTION OF THE DRAWINGS

distribution arrangement;

conditions, and compared to the maximum poWer that can be
provided by the source 6. The difference betWeen the actual
and the maximum poWer is shared in a ?xed or dynamically
controlled ratio by the second and third loads 3 and 4.
FIG. 2 illustrates the poWer limiting unit 10 for use in the
poWer distribution system 1 of FIG. 1. The current sensor 7
(FIG. 1) is connected to the input terminal 13 and measures
the amount of current supplied to the respective load con
nected to poWer output terminal 14 and provides a represen
tation thereof, e. g., a voltage that is proportional to the current

FIG. 2 is a block diagram of an exemplary poWer limiting
unit for use in the poWer distribution arrangement of FIG. 1;
FIG. 3 is a block diagram of a linear voltage regulator for
use in the poWer limiting unit of FIG. 2;

?oWing into the load. This voltage is supplied to a comparator
17, Which compares the voltage representing the load current
and, accordingly, the poWer consumed by the load, to a ref
erence voltage that is applied to the threshold input 15 and

The invention can be better understood With reference to

the folloWing draWings and description. The components in
the ?gures are not necessarily to scale, instead emphasis

being placed upon illustrating the principles of the invention.
Moreover, in the ?gures, like reference numerals designate
corresponding parts. In the draWings:
FIG. 1 is a block diagram of an example of a novel poWer

that forms a poWer threshold.

FIG. 4 is a block diagram of a DC-DC converter as a poWer

circuit for use in the poWer limiting unit of FIG. 2;
FIG. 5 is a block diagram of a sWitch-mode audio ampli?er

20

reference voltage provided by the voltage source 18 is depen

as a poWer circuit for use in the poWer limiting unit of FIG. 2;

FIG. 6 is a diagram illustrating the results of simulations of
the poWer distribution arrangement shoWn in FIG. 1; and
FIG. 7 is a diagram illustrating the results of measurements
of the poWer distribution arrangement shoWn in FIG. 1.

A control unit, in the present example a controllable volt
age source 18, is connected to the comparator 17, such that the
dent on the current measured by the current sensor 16. The

reference voltage provided by the voltage source 18 is sup
25

plied as a control signal to a poWer circuit 19 that comprises
a poWer input terminal 20, a poWer output terminal 21, and a

control signal input 22. The poWer circuit 19 may be, for
DETAILED DESCRIPTION

Referring to FIG. 1, a poWer distribution system 1 for
coupling a plurality ofloads, e.g., 2, 3, 4, 5 to a poWer source
6 comprises a current sensor 7, a plurality of poWer limiting

30

Thus, a representation of the poWer consumed by the each
of the poWer limiting circuits 8, 9 or 10 together With one of

units, e. g., 8, 9, 10, a total-power management unit 11, and a
reference voltage source 12. The loads may be any kind of
load such as ohmic, inductive, and capacitive loads as Well as
combinations thereof. The loads may be established by, e.g.,

the loads 3, 4, or 5 is measured by the current sensor 16. The
poWer circuit 19 regulates its output poWer dependant on the
35

motors, actuators, heating, lighting, electronics, or the like.
The poWer source 6 may be a poWer net and comprise one or
more poWer generators and/ or one or more batteries that are

not shoWn for the sake of simplicity. The poWer source may
be, e.g., a current source or a voltage source. The poWer 40

limiting units 8, 9, 10 limit the poWer consumed by its respec
tive load to a certain amount, by decreasing the voltage and/or
the current supplied to its associated load, accordingly.
Each of the poWer limiting units 8, 9, 10 includes a poWer
input 13 coupled to the source 6 through the poWer sensor 7,

45

50

threshold from the reference voltage source 12. In the present

example, voltages are supplied to the threshold inputs 15 of
the poWer limiting units 8, 9, 10 to de?ne the respective
thresholds, but any other kind of signal is applicable as Well.
In the present example, the highest priority is assigned to
the ?rst load 2, such that it is supplied With all the poWer it

55
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amount of poWer is under a ?xed limit set by the threshold and
the source 6 is able to deliver this amount of poWer. The

second and third loads 3 and 4 have loWest priority and are
supplied With each a certain share of the amount of poWer that

is not required by the ?rst and fourth loads 2 and 5, respec

tively, and that evaluated by the total-poWer management unit

parator 17 to decrease the output poWer of the poWer circuit
19 in case the overload signal occurs. The measured repre
sentation of the poWer supplied by the source 6 to the particu
lar load is compared to a threshold and the overload signal is
provided in case the representation succeeds/ exceeds the
threshold.
Accordingly, the poWer circuit 19 is connected in series to
the current sensor 16, serving as a poWer sensor, and supplies
a regulated output voltage or a regulated output current or

sensor 16 and receives a voltage as a measured representation

of the poWer supplied to the particular one of the outputs and
compares this representation to a threshold voltage for pro
viding an overload signal in case the representation succeeds
the threshold. The controlled voltage source 18 limits the
control signal to a given value, e. g., a certain voltage When it
receives the overload signal from the comparison unit. The

voltage provided by the controllable voltage source 18 may

requires as far as this amount of poWer can be provided by the

source 6. Second highest priority is assigned to the fourth load
5 that is supplied With all the poWer it requires provided this

control signal provided by the voltage source 18. The control
signal depends on an overload signal provided by the com

both to the respective load. The poWer circuit 19 comprises a
control element such as the transistors 26, 36, 37, 39 in the
poWer circuits shoWn in FIGS. 3, 4, and 5, that receives a
control signal. The comparator 17 is coupled to the current

a poWer output 14 connected to the respective load, and a
threshold input 15 to receive a threshold representing a value
to Which the amount of poWer is to be limited. The threshold
inputs 15 of the poWer limiting units 8 and 9 are connected to

the total-poWer management unit 11 that provides the respec
tive thresholds depending on the total poWer required by the
loads 2, 3, 4, and 5. The poWer limiting unit 10 receives a ?xed

example, an AC-DC converter, a poWer factor controller, a
pulse Width modulator or, as discussed beloW With reference
to FIGS. 4, 5, and 6, a linear voltage regulator, a DC-DC
converter or sWitch-mode poWer ampli?er, respectively.

65

be such that the drive transistor(s) is sWitched off or clamped
to provide a maximum output voltage or current When the
overload signal occurs and may be adjusted by a signal 38.
FIG. 3 is a block diagram of the poWer limiting unit 19 of
FIG. 2. The poWer input terminal 20 is connected to the
emitter of the transistor 39, Whose collector is connected to
the poWer output terminal 14. The voltage at the poWer output
terminal 14 is fed back via a voltage divider established by
resistors 44, 45, a differential ampli?er 42 connected to a
reference voltage 46, a resistor 41 in the output branch of the

US 8,432,647 B2
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5
ampli?er 42, and a npn bipolar transistor 40 Whose emitter
collector path is connected betWeen the base of the transistor
39 and ground. The base of the transistor 40 is further con

The measured poWer consumption is compared to an

adjustable maximum poWer threshold represented by the
threshold voltage at the terminal 15, in the folloWing com
parator 17. The maximum poWer threshold may be adjusted
under control of the total-poWer management unit 11 using
adequate algorithms. When an overload situation is detected
by the comparator 17 a given stable reference voltage is
applied to the poWer circuit 19 by the control unit 18. This
reference voltage 22 is equal or loWer than the one in the
regular mode (non-overload situation). In some cases the

nected to the voltage source 18 through a diode 43 and the

terminal 22. The voltages to be provided by the voltage source
18 in the event an overload signal occurs or not, are such that

it does not in?uence the voltage provided by the ampli?er 42
When no overload is detected. HoWever, in an overload situ

ation, it is such that the voltage at the base of the transistor 40
is limited to a value that that the transistor 39 is sWitched off
or clamped.
FIG. 4 is a block diagram of an exemplary DC-DC con
ver‘ter establishing a sWitch-mode poWer circuit 19 for use in
the poWer limiting unit of FIG. 2. Such converter may be of

overload reference voltage may be Zero so that the poWer

circuit 19 is sWitched off. The reference voltage may also be
linked to the threshold voltage in a certain manner and,

accordingly, be controlled by the total-poWer management

the boost, buck, or inverter (?yback), push-pull, half-bridge,

unit 11. This ensures both sloW softWare and fast hardWare

full-bridge, Sepic type or a combination thereof. A common
control method, as used in the poWer circuit 19 of FIG. 4, uses

control of the limiting functionality and transfers the signal
into the dynamics of the control of the poWer circuit 19.
In the examples illustrated above, the poWer sensor is con

pulse-Width modulation (PWM). In this method, a sample of
an output voltage VOUTis taken and subtracted, in a subtractor

20

23, from a reference voltage VREF at the reference terminal 22

the poWer circuit does not include the poWer sensor and the

to generate an error signal VERROR. This error signal VERROR
is compared to a ramp signal VRAMP received from a ramp

oscillator 24 (e.g., a saWtooth oscillator). The comparison
takes place in a comparator 25 outputting a digital signal
VSWITCH that controls the poWer sWitch 26 sWitching an
inductance 27. The alternating voltage at the junction of the

comparison unit resulting in a very fast response time.

Major advantages of the novel arrangement and method
25

energy demands; and a fast recovery time from overload
situations.

a capacitor 29 to generate the output voltage VOUT. When the
30

changes and thus causes the threshold of the comparator 25

established by the error signal VERROR to change. Conse

quently, the output pulse Width (PWM) changes. This duty
cycle change then moves the output voltage to reduce the
error signal to Zero, thus completing the control loop. Chang

include a fast response time to a given maximum input energy
level; a softWare independent energy control that better ful?ls

safety requirements; an input limitation also for high frequent

sWitch 26 and the inductance 27 is recti?ed by a diode 28 and

output voltage VOUT changes, the error signal VERROR also

nected upstream of the poWer circuit, i.e., betWeen the input
terminal and the poWer circuit, so that the regulation loop of

35

The fast limiting function is activated by an excessive input
current being above the speci?ed threshold. The maximum
speed of the limiting function depends on the delay of the
comparison to the threshold.
As can be seen from FIG. 6, the set point is never exceeded,

ing the duty cycle controls the steady-state output With

although the voltage source is heavily overloaded. Its simu

respect to the input voltage. This is a key concept governing
all inductor-based sWitching circuits.

representation of the actual input current, line (b) represents

FIG. 5 is a block diagram of a sWitch-mode audio ampli?er
establishing a poWer circuit for use in the poWer limiting unit

of FIG. 2. A sWitch-mode audio ampli?er comprises an input
preampli?er 30, a ramp oscillator 31 (e.g., a saWtooth oscil
lator), a comparator 32, and a H-bridge comprising an
inverter 33, tWo MOSFET drivers 34 and 35, and tWo output
stages 36 and 37, each having tWo MOSFET poWer transis
tors. The comparator 32 samples a signal received from the

lation results are shoWn in FIG. 6 Where the curve (a) is a

40

Measurements on a prototype veri?ed the simulations and

45

quency is an important factor in the overall performance of a
50

ages 22 of the poWer circuit including in a cascaded manner
55

sWitched off simultaneously and, thus, problems occurring
With different load-source situations are avoided.

examples may be any knoWn type, e.g., current sensors com

Although various exemplary embodiments of the invention

prising Hall elements, inductive sensors, resistive elements
60

usually a voltage that is easier to handle by the circuitry
connected doWnstream of the current sensor. The measured

current represents the poWer consumed by the respective
load(s) assuming that the voltage of the source 6 is essentially
constant. As the voltage output by the current sensor is pro
portional to the current to be measured, the voltage is a rep
resentation of the poWer consumed.

the voltage regulator (shoWn in FIG. 3 or 4) and the ampli?er
(shoWn in FIG. 5) are controlled simultaneously by the com
parator 17 so that, e.g., both the poWer circuit and the load are

The current sensors 7, 16 (FIGS. 1 and 2) in the above

(shunts) and the like. The output of such current sensors is

2 having poWer circuits 19 as illustrated in FIG. 3 or 4 and a
sWitch-mode audio ampli?er as illustrated in FIG. 5 con

nected doWnstream thereof. The respective reference volt

terminal 22. The comparator 32 outputs a pulse-Width modu
lated square Wave that drives the H-bridge. The H-bridge then
outputs the square Wave differentially, and provides a loW
impedance source to, e. g., a LC ?lter and a loudspeaker (both
not shoWn) as load.

are shoWn in FIG. 7 Where curve (d) depicts the voltage of an
overloaded voltage source, curve (f) a current at a peak load
demand, curve (e) the response of the control unit thereto.

Referring again to FIG. 1, at least one of the loads 3, 4, and
5 may be a loudspeaker. In particular, the loudspeaker may be
part of a motor vehicle infotainment system. The respective
poWer circuits 8, 9, and 10 may be of the type shoWn in FIG.

preampli?er 3 0, With the oscillator frequency determining the
duration of the sampling period. Thus, the oscillator fre
Class D ampli?er. The preampli?er 30 is supplied With the
input signal at the terminal 20 and the reference signal at the

the adjusted maximum current reference, and curve (c) shoWs
the reference path to the of the poWer circuit 19 to control the
poWer consumed.

65

have been disclosed, it Will be apparent to those skilled in the
art that various changes and modi?cations can be made Which
Will achieve some of the advantages of the invention Without
departing from the spirit and scope of the invention. It Will be
obvious to those reasonably skilled in the art that other com
ponents performing the same functions may be suitably sub
stituted. Such modi?cations to the inventive concept are

intended to be covered by the appended claims.

US 8,432,647 B2
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What is claimed is:
1. A power distribution system comprising an input con
nected to a power source, a plurality of outputs, each output

15. A method for distributing poWer supplied by a poWer
source to a plurality of electrical vehicular systems, compris

ing:
measuring a representation of the poWer taken by the plu

connected to one of a plurality of loads, and at least one poWer

limiting unit connected betWeen the input and one of the

5

outputs, the poWer limiting unit comprising:
a poWer sensor connected betWeen the input and each of the

control signals;

plurality of outputs, that measures the poWer supplied by
the source to the plurality of loads;
a plurality of poWer circuits each connected in series to the
poWer sensor, and supplies a regulated electrical output
to a respective one of the plurality of loads, each of the
plurality of poWer circuits comprising a control element
that receives a control signal;

rality of electrical vehicular systems from the source and
providing a measured poWer signal;
regulating an output poWer dependant on a plurality of
comparing the measured poWer signal to a threshold for
providing an overload signal When the measured repre
sentation exceeds the threshold; and

providing the plurality of control signals dependant on the
occurring of the overload signal such that the control
signals selectively decrease the output poWer of at least

a comparison unit coupled to the poWer sensor to receive a

one of the plurality of poWer circuits When the overload
signal occurs.

measured representation of the poWer supplied to a par
ticular one of the plurality of outputs, and compare the
measured representation to a threshold for providing an
overload signal in case the measured representation

plurality of electrical vehicular systems, the poWer limiting

15

16. A poWer limiting unit for coupling a poWer source to a

unit comprising:
20

exceeds the threshold; and

age supplied to the plurality of the electrical vehicular

a control unit connected to the comparison unit for receiv

ing the overload signal and each of the plurality of the
poWer circuits for providing the uniquely associated
control signal and limiting the associated control signal
to a given value in case the overload signal is received.
2. The arrangement of claim 1, Where the poWer sensor
comprises a current sensor and the measured representation
of the poWer supplied to the load connected to the particular
one of the outputs is a voltage that is proportional to the

systems from the poWer source, and provides a measure

ment signal indicative thereof;
a comparator that receives and compares the measurement
25

threshold signal;
30

the control signal, Which poWer circuit regulates the
supplied current and/or voltage to the plurality of the

3. The arrangement of claim 2, Where the comparison unit

vehicular system in response to the control signal.
17. The poWer limiting unit of claim 16, Where the poWer

threshold voltage.
4. The arrangement of claim 1, Where the control signal

circuit comprises a DC-DC converter.

provided to the poWer circuit is a reference voltage.
5. The arrangement of claim 4, Where, in case the measured
40

20. A system for distributing poWer from a poWer source to

a plurality of loads, the system comprising:
45

of loads;

the poWer represented by the threshold.

a poWer management unit that provides a threshold based
on the ?rst sensor signal; and
50

to and doWnstream of the poWer sensor, and a ?rst of the

plurality of poWer limiting units comprises
55

a second sensor that provides a second sensor signal
indicative of the poWer distributed to a ?rst of the

plurality of loads;
a poWer circuit connected to and doWnstream of the
60

poWer available.
12. The arrangement of claim 9, Where the thresholds are
?xed.

second sensor, Where the poWer circuit regulates the
poWer distributed to the ?rst of the plurality of loads
based on a control signal;

a comparison unit that receives the threshold and the
second sensor signal, and provides an overload signal
Where the second sensor signal is greater than the

13. The arrangement of claim 1, Where the control signal is

connected electrically upstream of the poWer circuit.

a plurality of poWer limiting units that limit the poWer

respectively distributed to the plurality of loads, Where
each of the plurality of poWer limiting units is connected

poWer limiting unit having a particular threshold correspond

such that the control element is sWitched off.
14. The arrangement of claim 1, Where the poWer sensor is

a ?rst sensor that provides a ?rst sensor signal indicative of

the poWer distributed by the poWer source to the plurality

case of an occurrence of an overload signal to a value beloW

ing to characteristics of the respective load and a priority
assigned to the load.
10. The arrangement of claim 1, further comprising a
poWer management unit that provides the threshold to the
poWer limiting units.
11. The arrangement of claim 10, Where the poWer man
agement unit evaluates the total poWer supplied by the poWer
source and sets the thresholds according to the priority and the

18. The poWer limiting unit of claim 16, Where the poWer
circuit comprises a sWitch-mode poWer ampli?er.
19. The poWer limiting unit of claim 16, Where the poWer
circuit is con?gured to maintain the supplied current and/or
voltage beloW the threshold signal Where the measurement

signal is greater than the threshold signal.

comprises a DC-DC converter.

9. The arrangement of claim 1, Where at least tWo poWer
limiting units are connected betWeen the input and each of the
at least tWo poWer limiting units uniquely thereWith; each

a control signal associated With a command for less
electrical poWer; and
a poWer circuit that includes a control element that receives

compares the voltage representing the current measured to a

7. The arrangement of claim 1, Where the poWer circuit
comprises a sWitch-mode poWer ampli?er.
8. The arrangement of claim 1, Where the regulated elec
trical output of the poWer circuit is set by the control signal in

signal and a threshold signal, and provides an overload
signal When the measurement signal is greater than the

a controller that receives the overload signal and provides

current measured.

representation exceeds the threshold, the value of the control
signal, is loWer than in a non-overload mode of operation.
6. The arrangement of claim 1, Where the poWer circuit

a poWer sensor that measures the total current and/ or volt

65

threshold; and
a control unit that provides the control signal in response

to receiving the overload signal.
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21. A system for distributing power from a power source to

a plurality of loads, the system comprising:
a plurality of poWer limiting units that limit the poWer

respectively distributed to the plurality of loads, Where
each of the plurality of poWer limiting units comprises 5
a sensor that provides a sensor signal indicative of the

poWer distributed to a respective one of the plurality

of loads;
a poWer circuit connected to and doWnstream of the
sensor, Where the poWer circuit regulates the poWer 10
distributed to the ?rst of the plurality of loads based on

a control signal; and
a control circuit that compares the sensor signal to a

threshold, and selectively provides the control signal
to the poWer circuit based on the comparison of the 15
sensor signal to the threshold.
22. The system of claim 21, Where the control circuit com

prises
a comparison unit that compares the sensor signal to the

threshold, and provides an overload signal Where the 20
sensor signal is greater than the threshold; and
a control unit that provides the control signal in response to

receiving the overload signal.
*

*

*

*

*

