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(57) ABSTRACT 
A powered device (PD) con?gured for receiving poWer over 
a communication link, such as an Ethernet link, has a poWer 
interface controller for implementing a poWer supply pro 
tocol. The poWer interface controller acquires multiple 
pieces of PD information representing multiple characteris 
tics of the PD for transferring the PD information to a poWer 
supply device. 
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PROVIDING DETAILED INFORMATION ON 
POWERED DEVICE IN SYSTEM FOR SUPPLYING 

POWER OVER COMMUNICATION LINK 

[0001] This application claims priority of and incorporates 
by reference provisional US. patent application No. 60/749, 
048 ?led on Dec. 12, 2005, and entitled “SYSTEM AND 
METHOD FOR SUPPORTING ADVANCED POWER 
OVER ETHERNET SYSTEM.” 

TECHNICAL FIELD 

[0002] This disclosure relates to poWer supply systems, 
and more particularly, to circuitry and methodology for 
providing information relating to a poWered device coupled 
to a communication link, such as an Ethernet link. 

BACKGROUND ART 

[0003] Over the years, Ethernet has become the most 
commonly used method for local area netWorking. The IEEE 
802.3 group, the originator of the Ethernet standard, has 
developed an extension to the standard, knoWn as IEEE 
802.3af, that de?nes supplying poWer over Ethernet cabling. 
The IEEE 802.3af standard de?nes a PoWer over Ethernet 
(PoE) system that involves delivering poWer over 
unshielded tWisted-pair Wiring from a PoWer Sourcing 
Equipment (PSE) to a PoWered Device (PD) located at 
opposite sides of a link. Traditionally, netWork devices such 
as IP phones, Wireless LAN access points, personal com 
puters and Web cameras have required tWo connections: one 
to a LAN and another to a poWer supply system. The PoE 
system eliminates the need for additional outlets and Wiring 
to supply poWer to netWork devices. Instead, poWer is 
supplied over Ethernet cabling used for data transmission. 

[0004] As de?ned in the IEEE 802.3af standard, PSE and 
PD are non-data entities alloWing netWork devices to supply 
and draW poWer using the same generic cabling as is used for 
data transmission. A PSE is the equipment electrically 
speci?ed at the point of the physical connection to the 
cabling, that provides the poWer to a link. A PSE is typically 
associated With an Ethernet sWitch, router, hub or other 
netWork sWitching equipment or midspan device. 

[0005] PD is a device that is either draWing poWer or 
requesting poWer. Among examples of PDs are such devices 
as digital IP telephones, Wireless netWork access points, 
PDA or notebook computer docking stations, cell phone 
chargers, HVAC thermostats, factory automation equipment, 
ID scanners, security systems, credit card terminals, and 
keyless entry systems. 

[0006] PSE searches the link for a PD requesting poWer, 
optionally classi?es the PD, supplies poWer to the link if a 
PD is detected, monitors the poWer on the link, and discon 
nects poWer When it is no longer requested or required. PD 
participates in the PD detection procedure by presenting a 
PoE detection signature de?ned by the IEEE 802.3af stan 
dard. If the detection signature is valid, the PD has an option 
of presenting a classi?cation signature to the PSE to indicate 
hoW much poWer it Will draW When poWered up. Based on 
the determined class of the PD, the PSE applies the required 
poWer to the PD. 

[0007] PoWer supply cost in a PoE system can be signi? 
cant. In order to better utiliZe the poWer supply, a poWer 
management system may be utiliZed to oversee the distri 
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bution of poWer betWeen multiple PDs. There are tWo 
con?icting requirements associated With the poWer supply 
that must be addressed by a poWer management system. In 
order to save poWer supply cost, it is desirable to use the 
smallest poWer supply possible, Which inherently means that 
the poWer supply Will be operated near its maximum output 
poWer. Conversely, in order to avoid running out of poWer, 
it is desirable to reserve the Worst-case maximum poWer 
consumption for each PD connected to the system so that all 
PDs can operate at maximum poWer level simultaneously 
Without the poWer supply becoming overloaded. 

[0008] If all PDs have constant poWer consumption, then 
these tWo requirements can be met simultaneously. HoW 
ever, if the system contains PDs that normally run at a loW 
poWer level but have transient high poWer usage, this causes 
a con?ict betWeen the tWo requirements. For example, if the 
poWer supply is siZed to run near it’s maximum capacity and 
multiple PDs consume maximum poWer, the system may be 
overloaded. If the poWer supply is siZed to handle the 
maximum load of all PDs simultaneously, then the majority 
of the time the poWer supply Will be running Well beloW it’s 
rated output. 

[0009] Currently, information on a PD provided to the 
poWer management system is limited to the PD class rep 
resenting the maximum poWer level of the PD. This infor 
mation is communicated to the PSE during the classi?cation 
operation. In addition, after the PD is poWered up and 
running, the PSE is able to measure the actual PD current. 

[0010] Based on the PD classi?cation information, the 
poWer management system can allocate the maximum 
poWer consumption for each PD. The poWer management 
system can also look at the measured PD current represent 
ing the real-time PD poWer consumption and add PDs to the 
PoE system until the real-time poWer consumption hits some 
predetermined level. 

[0011] HoWever, PD information currently provided to the 
PSE is not suf?cient for the poWer management system to 
make intelligent decisions about the poWer consumption 
characteristics of the connected PDs and perform the risk 
ibene?t analysis of poWering more PDs on a PoE system. 
Therefore, there is a need for a system that Would provide 
the poWer management system With more detailed informa 
tion on PDs. 

SUMMARY OF THE DISCLOSURE 

[0012] In accordance With one aspect of the present dis 
closure, a poWered device (PD) con?gured for receiving 
poWer over a communication link, such as an Ethernet link, 
has a poWer interface controller for implementing a poWer 
supply protocol. The poWer interface controller is con?g 
ured for acquiring multiple pieces of PD information rep 
resenting multiple characteristics of the PD for transferring 
the information to a poWer supply device. For example, the 
multiple pieces of PD information may be programmed into 
the PD during assembly or acquired by the PD While it is 
operating. 

[0013] The various PD characteristics may be transmitted 
to the poWer supply device over the communication link 
during an initialiZation procedure When the PD is ?rst 
connected to the poWer supply device. For example, the PD 
information may be transferred during or after classi?cation. 
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Alternatively, the PD information may be provided to the 
poWer supply device during or after PD poWer-on. 

[0014] The multiple pieces of PD information may be 
transferred to the poWer supply device in a single data packet 
or in a sequence of data packets, each of Which represents a 
separate characteristic of the PD. 

[0015] While poWer from the poWer supply device is 
received over a physical layer of the communication net 
Work, the multiple pieces of PD information may be trans 
ferred over a link layer of this network above the physical 
layer. For example, a Link Layer Discovery Protocol may be 
used for PD information transfer. 

[0016] Among the multiple pieces of PD information 
acquired, there may be information on the average poWer 
consumption of the PD, peak poWer consumption, duty 
cycle of peak poWer consumption, priority of providing 
poWer to the PD, information on a connection line used for 
delivery of poWer to the PD, etc. Alternatively, current 
consumption information may be acquired instead of poWer 
consumption information. 

[0017] In accordance With another aspect of the disclo 
sure, a poWer supply device coupled to a communication 
link, such as an Ethernet link, may be con?gured for 
receiving multiple pieces of PD information representing 
multiple characteristics of the PD during a PD initialiZation 
procedure. 
[0018] In accordance With a further aspect of the disclo 
sure, a local area netWork having at least a pair of netWork 
nodes, a netWork hub, and communication cabling for 
connecting the netWork nodes to the netWork hub to provide 
data communications, may include a poWer supply device 
arranged in the netWork hub for providing poWer to a PD 
over the communication cabling. At least one netWork node 
may be con?gured to store multiple pieces of PD informa 
tion representing multiple characteristics of the PD. 

[0019] In accordance With a method of the present disclo 
sure the folloWing steps are carried out to perform poWer 
management of multiple poWered devices provided With 
poWer over a data communication netWork: 

[0020] obtaining over the data communication netWork, 
multiple pieces of information representing multiple 
characteristics of the poWered devices, and 

[0021] based on the obtained information, allocating 
poWer to the poWered devices. 

[0022] Additional advantages and aspects of the disclo 
sure Will become readily apparent to those skilled in the art 
from the folloWing detailed description, Wherein embodi 
ments of the present disclosure are shoWn and described, 
simply by Way of illustration of the best mode contemplated 
for practicing the present disclosure. As Will be described, 
the disclosure is capable of other and different embodiments, 
and its several details are susceptible of modi?cation in 
various obvious respects, all Without departing from the 
spirit of the disclosure. Accordingly, the draWings and 
description are to be regarded as illustrative in nature, and 
not as limitative. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] The folloWing detailed description of the embodi 
ments of the present disclosure can best be understood When 
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read in conjunction With the folloWing draWings, in Which 
the features are not necessarily draWn to scale but rather are 
draWn as to best illustrate the pertinent features, Wherein: 

[0024] FIG. 1 is a diagram illustrating a PoE system of the 
present disclosure. 

[0025] FIG. 2 is a diagram illustrating a PD characteriza 
tion mechanism of the present disclosure that captures 
information about PD and transmits the PD information to a 
poWer supply mechanism. 

DETAILED DISCLOSURE OF THE 
EMBODIMENTS 

[0026] The present disclosure Will be made using the 
example of providing PD information to a PSE in a PoE 
system. It Will become apparent, hoWever, that the concepts 
described herein are applicable to any system for providing 
poWer over a communication link. 

[0027] For example, a system of the present disclosure 
may be used in a local area netWork (LAN) having a 
plurality of nodes, a netWork hub and communication 
cabling connecting the nodes to the netWork hub for pro 
viding data communications. The netWork hub may have a 
poWer supply device for providing poWer to a PD over the 
communication cabling. The LAN may include a system for 
providing detailed PD information to the poWer supply 
device. 

[0028] FIG. 1 shoWs a simpli?ed block-diagram illustrat 
ing a PoE system 10 including a PSE 12 having multiple 
ports 1 to 4 connectable to PoWered Devices (PD1 to PD4) 
via respective links, each of Which may be provided using 2 
or 4 sets of tWisted pairs Within an Ethernet cable. Although 
FIG. 1 shoWs four ports of the PSE 12, one skilled in the art 
Would realiZe that any number of ports may be provided to 
support poWer supply to the respective number of PDs. 

[0029] The PSE 12 may interact With each PD in accor 
dance With the IEEE 802.3af standard. In particular, the PSE 
12 and the PD participate in the PD detection procedure, 
during Which the PSE 12 probes a link to detect the PD. If 
the PD is detected, the PSE 12 checks the PD detection 
signature to determine Whether it is valid or non-valid. The 
valid and non-valid detection signatures are de?ned in the 
IEEE 802.3af standard. While the valid PD detection sig 
nature indicates that the PD is in a state Where it Will accept 
poWer, the non-valid PD detection signature indicates that 
the PD is in a state Where it Will not accept poWer. 

[0030] If the signature is valid, the PD has an option of 
presenting a classi?cation signature to the PSE to indicate 
the maximum poWer the PD Will draW When poWered up. 
For example, a PD may be classi?ed as class 0 to class 4. A 
PD of class 1 requires that the PSE supplies at least 4.0W, 
a PD of class 2 requires that the PSE supplies at least 7.0W, 
and a PD of class 0, 3 or 4 requires at least 15.4W. Based on 
the determined class of the PD, the PSE 12 may allocate the 
maximum poWer required by the PD and provide this poWer 
to the PD. 

[0031] In a conventional PoE system, the PD class is the 
only information acquired by the poWer supply interface 
When the respective PD is being set up for receiving poWer 
over an Ethernet link. For example, in response to a probing 
voltage from the PSE 12, the PD poWer supply interface may 
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draw classi?cation current representing a desired class of the 
PD. For class 0 , the PD power supply interface may draw 
current in the range from 0 mA to 4 mA; for class 1, the 
classi?cation current may be from 9 mA to 12 mA; for class 
2ifrom 17 mA to 20 mA; for class 3ifrom 26 mA to 30 
mA; and for class 4, the PD power supply interface may 
draw current from 36 mA to 44 mA. The PD power supply 
interface may include a classi?cation resistor RCLASS 
having a value selectable to set a desired magnitude of the 
classi?cation current. 

[0032] Based on the PD classi?cation information, the 
PSE 12 can allocate the maximum power required for each 
PD. However, this information is not su?icient to allow the 
PSE 12 to make intelligent decisions about the power 
consumption characteristics of PDs being powered up and 
perform the risk/bene?t analysis of powering more PDs. 

[0033] FIG. 2 illustrates a PD characterization mechanism 
100 of the present disclosure that enables the PSE 12 to 
obtain PD parameter information representing multiple 
parameters of the PD. The PD characterization mechanism 
100 employs a PSE system controller 110 that controls 
interface circuits of PSE ports 1, 2, 3, . . . , Nto supply power 
from a power supply 112 to PDs 1, 2, 3, . . . , N linked to 

the respective ports. In particular, the PSE system controller 
110 may run a power management routine 114 to control 
allocation of power to each of the PDs in the PoE system 
based on power supply capacity information from the power 
supply 112. 

[0034] For example, the PDs may be such devices as 
digital IP telephones, wireless network access points, PDA 
or notebook computer docking stations, cell phone chargers, 
HVAC thermostats, factory automation equipment, ID scan 
ners, security systems, credit card terminals, keyless entry 
systems, etc. The power management routine 114 may have 
access to a PD information table 116 containing detailed 
information on PDs 1, 2, 3, . . . N that may be powered by 
the PSE. For example, the PD information table 116 may 
have a separate section for each PD connectable to the PSE. 
The PD information table 116 may be stored in a memory 
device arranged in the PSE or outside of the PSE. As 
discussed in more detail below, the detailed PD information 
enables the power management routine 114 to make intel 
ligent power management decisions so as to supply power to 
the maximum possible number of PDs using limited power 
supply capability. 
[0035] Each of the PDs 1, 2, 3, . . . ,N may include a 
respective PD system controller 202-1, 202-2, 202-3, . . . , 

202-N that controls power to the PD over the Ethernet link, 
and a respective PD interface circuit 204-1, 204-2, 204-3, . 
. . , 204-N linked to the corresponding PSE port to support 
interaction between the PD and the PSE. Each of the PD 
system controllers 202-1, 202-2, 202-3, . . . , 202-N has 

access to a respective PD information table 206-1, 206-2, 
206-3, . . . , 206-N containing multiple values characterizing 

various aspects of the PD. For example, the PD information 
table 206 may include values representing such character 
istics of the PD as the average power consumption, peak 
power consumption, duty cycle of peak power consumption, 
power priority level, etc. The PD information table 206 may 
be stored in a memory device arranged in the respective PD 
or outside of the PD. 

[0036] When a PD is built or con?gured for receiving 
power over the Ethernet, the PD system controller 202 may 
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acquire multiple pieces of PD information that could be 
helpful to enable the PSE to provide e?icient power man 
agement. In particular, the PD system controller 202 may 
obtain values representing multiple PD characteristics rel 
evant for power management. The PD system controller 202 
may load these values into the PD information table 206 and 
may update them if necessary. The PD system controller 202 
may be programmed to acquire values of PD characteristics 
automatically, for example, during PD set up or testing. 
Alternatively, the PD information may be entered manually 
by a user or a designer and then programmed into the 
memory during manufacturing. In addition, the PD system 
controller 202 may place into the PD information table 206 
various information relating to operating PD conditions or 
conditions of the connection lines. 

[0037] During an initialization procedure that may be 
performed each time a particular PD is being connected to 
the PSE, the PD system controller 202 reads the PD infor 
mation table 206 to transfer all or selected PD information 
to the PSE system controller 110 that places the information 
into the respective section of the PD information table 116. 
Alternatively, the PD system controller 202 may transfer the 
stored information to the PSE system controller 110 during 
a PD classi?cation procedure, after the classi?cation proce 
dure, during the PD power on sequence or when the PD is 
up and running. The PD information stored in the PD 
information table 116 of the PSE may be updated during the 
PD operation, if necessary. Some PD information may be 
monitored by the PSE controller 110 or the PD controller 
202 and may be provided directly to the power management 
routine 114“on-the-?y” without storing it in the information 
table 206 of the PD and/or in the information table of the 
PSE. 

[0038] Multiple pieces of PD information representing 
multiple characteristics of a PD may be sent from the PD to 
the PSE in one information package transmitted during the 
initialization procedure or at any other desired period of 
time. Alternatively, the detailed PD information may be sent 
in a sequence of information packages, each of which may 
be sent at a desired time period and may represent informa 
tion on one or more characteristics of the PD. 

[0039] A data exchange protocol may be established 
between the PSE and the respective PD to support transfer 
ring the detailed PD information from the PD to the PSE. For 
example, a two-way communication may be provided 
between the PSE interface port and the interface circuit of 
the respective PD. While power from the PSE to PDs is 
provided over the physical layer of the Ethernet network 
linking the PSE and the PDs, a transfer of the detailed PD 
information may be carried out over the link layer of the 
Ethernet network above the physical layer. For example, 
Link Layer Discovery Protocol (LLDP) rati?ed as IEEE 
standard 802.1AB-2005 may be employed to support the PD 
characterization mechanism 100. LLDP is a neighbor dis 
covery protocol. It allows Ethernet network devices to 
advertise information about themselves to other nodes on the 
network and store the information they discover. 

[0040] In particular, LLDP may be used to de?ne a set of 
common messages for the PSE and PDs. These messages 
may be transmitted between the PSE and PDs in accordance 
with LLDP. In particular, LLDP messages may convey 
detailed PD information from the PD to the PSE. Multiple 
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LLDP messages corresponding to respective characteristics 
of the PD may be transmitted in one LAN packet in the form 
of a type length value (TLV) ?eld. Alternatively, the PD 
parameters may be transferred in a sequence of data packets, 
each of Which represents a respective PD characteristic. As 
de?ned by the LLDP, the received messages may be stored 
in Management Information Base (MIB) arranged in accor 
dance With IEEE-de?ned Simple Network Management 
Protocol (SNMP). 
[0041] Alternatively, the transfer of detailed PD informa 
tion from the PD to the PSE may be provided over the 
physical layer. For example, parameters of signals involved 
in the PoE protocol may be modulated to transmit required 
information from the PD to the PSE. Examples of data 
communication betWeen the PSE and the PD are described 
in copending patent application Ser. No. 11/273,255 ?led on 
Nov. 15, 2005, entitled “PROVIDING DATA COMMUNI 
CATION BETWEEN POWER SUPPLY DEVICE AND 
POWERED DEVICE IN SYSTEM FOR SUPPLYING 
POWER OVER COMMUNICATION LINK” and assigned 
to Linear Technology Corporation, the assignee of the 
present application. 
[0042] As indicated above, the PSE may utiliZe the 
detailed PD information provided by multiple PDs to make 
the poWer management routine 114 more ef?cient. In par 
ticular, a PD may acquire and send information on its 
average poWer consumption. This information alloWs the 
poWer management routine 114 to allocate to PDs poWer 
levels corresponding to their average poWer consumption 
instead of their maximum poWer consumption. 

[0043] The information on the peak poWer consumption, 
together With information on the duty cycle of the peak 
poWer consumption, enables the poWer management routine 
114 to determine probability that multiple PDs Will require 
peak poWer at the same time. Knowing this probability, the 
poWer management routine 114 may estimate total poWer 
required for a certain time period. Moreover, the PSE poWer 
supply 112 may be able to operate in an overload mode for 
a certain duration of time. The calculated probability of 
multiple PDs operating at their peak poWer consumption 
alloWs the PSE to determine Whether the PSE poWer supply 
112 Will be able to operate in the overload mode long enough 
to support multiple PDs during periods of peak poWer 
consumption. 
[0044] PDs may transfer information on their priorities to 
support a PD priority scheme of the poWer management 
routine 114. As the poWer available from the poWer supply 
112 becomes restricted, the PSE system controller 110 may 
remove or reduce poWer allocated to a loWer-priority PD in 
order to grant a request for poWer from a higher-priority PD. 
Also, the priority scheme enables the PSE to reduce or 
remove poWer allocated to a loWer-priority PD before reduc 
ing or removing poWer allocated to a higher-priority PD. 

[0045] PDs may transfer information on a minimum 
poWer level needed to perform some prede?ned tasks 
required to prevent that PD from being damaged. For 
example, the PD may indicate the poWer level required to 
keep its memory alive and support minimum functions. In 
response to this request, the poWer management routine 114 
may prevent the poWer allocated to that PD from being 
reduced beloW the requested minimum level. 

[0046] PDs may transfer tables indicating their poWer 
consumption for particular operational functions to alloW the 
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poWer management routine 114 to allocate suf?cient poWer 
for mandatory operations. PD may provide an indication 
Whether its operation is critical for certain emergency con 
ditions such as ?re, poWer loss, etc. and Whether the PD has 
a backup or an alternative poWer supply available. 

[0047] PDs may provide the PSE With tables of poWer 
consumption levels, associated time durations, and duty 
cycles for each of the de?ned poWer levels. Based on these 
table, the poWer management routine 114 may estimate total 
poWer consumption for various time periods. 

[0048] Currently, the PSE must allocate poWer to com 
pensate for the maximum possible poWer drop due to the 
cable on the PD side. To enable the poWer management 
routine 114 to reduce poWer allocated to the cable drop, PD 
may provide the PSE With information relating to the PD 
physical layer connection. For example, the PD may indicate 
the voltage at its port, the resistance of its cable, its Wiring 
information such as the use of Ethernet data pairs, spare 
pairs or both pairs. This information enables the PSE to 
determine hoW much poWer is being actually dropped in the 
cable, and to allocate poWer to compensate for the actual 
poWer drop instead of the maximum possible poWer drop. 

[0049] Hence, the PD characteriZation mechanism of the 
present disclosure alloWs the PD to acquire multiple pieces 
of information relating to its parameters and conditions. This 
information is transferred to the PSE to enable the poWer 
management system to manage poWer allocation to multiple 
PDs in a more e?icient manner. For example, the poWer 
management system may be able to determine Which PDs 
have an alternative poWer supply, hoW much poWer each PD 
receives, Which PDs to drop off in case of overload, and 
Which PDs to keep poWered under various conditions such 
as emergencies. 

[0050] A tWo Way communication may be provided 
betWeen the PSE and PD to enable the PSE to send poWer 
management commands to PD. For example, the PSE may 
request particular PDs to limit their poWer consumption to 
prede?ned levels in order to keep the maximum number of 
PDs operating, even if some of them operate With reduced 
functionality. 
[0051] The foregoing description illustrates and describes 
aspects of the present invention. Additionally, the disclosure 
shoWs and describes only preferred embodiments, but as 
aforementioned, it is to be understood that the invention is 
capable of use in various other combinations, modi?cations, 
and environments and is capable of changes or modi?cations 
Within the scope of the inventive concept as expressed 
herein, commensurate With the above teachings, and/or the 
skill or knoWledge of the relevant art. 

[0052] For example, one skilled in the art Would under 
stand that instead of PD poWer consumption information, 
PD current consumption information may be acquired by a 
PD controller and transferred to a PSE. Further, detailed 
information on characteristics of a particular PD may be 
acquired by an external controller remote With respect to the 
PD. For example, the external controller may be provided at 
a node of a local area netWork, or at a netWork hub, together 
With the PSE. 

[0053] The embodiments described hereinabove are fur 
ther intended to explain best modes knoWn of practicing the 
invention and to enable others skilled in the art to utiliZe the 
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invention in such, or other, embodiments and With the 
various modi?cations required by the particular applications 
or uses of the invention. 

[0054] Accordingly, the description is not intended to limit 
the invention to the form disclosed herein. Also, it is 
intended that the appended claims be construed to include 
alternative embodiments. 

What is claimed is: 
1. A poWered device (PD) con?gured for receiving poWer 

over a communication link, comprising: 

a poWer supply interface controller for implementing a 
poWer supply protocol performed to receive poWer 
from a poWer supply device over the communication 

link, 
the poWer supply interface controller being con?gured for 

acquiring multiple pieces of PD information represent 
ing multiple characteristics of the PD. 

2. The device of claim 1, Wherein the poWer supply 
interface controller is further con?gured for transferring the 
multiple pieces of PD information to the poWer supply 
device over the communication link. 

3. The device of claim 1, Wherein the poWer supply 
interface controller is further con?gured for transferring the 
multiple pieces of PD information to the poWer supply 
device during an initialiZation procedure performed When 
the PD is being connected to the poWer supply device. 

4. The device of claim 1, Wherein the poWer supply 
interface controller is further con?gured for transferring the 
multiple pieces of PD information to the poWer supply 
device during a poWer-on procedure performed before the 
poWer supply device provides poWer to the PD. 

5. The device of claim 1, Wherein the poWer supply 
interface controller is further con?gured for transferring the 
multiple pieces of PD information to the poWer supply 
device after the poWer supply device provides poWer to the 
PD. 

6. The device of claim 1, Wherein the poWer supply 
interface controller is further con?gured for transferring the 
multiple pieces of PD information to the poWer supply 
device in a single data packet containing the multiple pieces 
of PD information. 

7. The device of claim 1, Wherein the poWer supply 
interface controller is further con?gured for transferring the 
multiple pieces of PD information in a sequence of data 
packets, each ofWhich represents a separate characteristic of 
the PD. 

8. The device of claim 1, Wherein the poWer supply 
interface controller is further con?gured for receiving poWer 
from the poWer supply device over a physical layer of a 
communication netWork including the communication link, 
and for transferring the multiple pieces of PD information 
over a link layer of the communication netWork. 

9. The device of claim 8, Wherein the poWer supply 
interface controller is further con?gured for transferring the 
multiple pieces of PD information to the poWer supply 
device using a Link Layer Discovery Protocol. 

10. The device of claim 1, Wherein the poWer supply 
interface controller is further con?gured for receiving poWer 
from an Ethernet link. 

11. The device of claim 1, Wherein the poWer supply 
interface controller is further con?gured for storing the 
multiple pieces of PD information. 
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12. The device of claim 12, Wherein the poWer supply 
interface is further con?gured for updating stored PD infor 
mation during operation of the PD. 

13. The device of claim 1, Wherein the poWer supply 
interface controller is con?gured for acquiring information 
on average poWer consumption of the PD. 

14. The device of claim 1, Wherein the poWer supply 
interface controller is con?gured for acquiring information 
on peak poWer consumption of the PD. 

15. The device of claim 1, Wherein the poWer supply 
interface controller is con?gured for acquiring information 
on duty cycle of peak poWer consumption of the PD. 

16. The device of claim 1, Wherein the poWer supply 
interface controller is con?gured for acquiring information 
on a priority of providing poWer to the PD. 

17. The device of claim 1, Wherein the poWer supply 
interface controller is con?gured for acquiring information 
on a connection line for delivery of poWer to the PD. 

18. The device of claim 1, Wherein the poWer supply 
interface controller is con?gured for acquiring information 
on current consumption. 

19. The device of claim 1, Wherein the poWer supply 
interface controller is con?gured for programming the mul 
tiple pieces of PD information into a PD memory during 
manufacturing of the PD. 

20. A system for poWering a PD over a communication 
link, comprising: 

a poWer supply device coupled to the communication link 
for providing poWer to the PD; 

the poWer supply device being con?gured for performing 
a PD initialiZation procedure to initialiZe providing 
poWer to the PD; 

the poWer supply device being further con?gured for 
receiving during the PD initialiZation procedure, mul 
tiple pieces of PD information representing multiple 
characteristics of the PD. 

21. The system of claim 20, Wherein the poWer supply 
device is con?gured for receiving the multiple pieces of PD 
information during a classi?cation procedure performed to 
determine maximum poWer level required by the PD. 

22. The system of claim 20, Wherein the poWer supply 
device is con?gured for receiving a PD information packet 
having multiple ?elds, each of Which represents a charac 
teristic of the PD. 

23. The system of claim 20, Wherein the poWer supply 
device contains a poWer management mechanism for man 
aging poWer allocation to multiple PDs. 

24. The system of claim 23, Wherein the poWer manage 
ment mechanism is responsive to the multiple pieces of PD 
information. 

25. The system of claim 24, Wherein based on the multiple 
pieces of PD information, the poWer management mecha 
nism determines Whether the PD have an alternative poWer 
supply. 

26. The system of claim 24, Wherein based on the multiple 
pieces of PD information, the poWer management mecha 
nism determines hoW much poWer the PD receives. 

27. The system of claim 24, Wherein based on the multiple 
pieces of PD information, the poWer management mecha 
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nism determines Whether power to the PD should be reduced 
during a predetermined condition. 

28. The system of claim 24, Wherein based on the multiple 
pieces of PD information, the poWer management mecha 
nism determines Whether the PD be poWered during a 
predetermined condition. 

29. The system of claim 20, Wherein the poWer supply 
device is con?gured for supplying poWer to the PD over an 
Ethernet link. 

p30. The system of claim 20, Wherein the poWer supply 
device is con?gured for providing poWer to the PD over a 
physical layer of a communication netWork including the 
communication link, and for receiving the multiple pieces of 
PD information over a link layer of the communication 
netWork above the physical layer. 

31. The system of claim 30, Wherein the poWer supply 
device is con?gured for receiving the multiple pieces of PD 
information using a Link Layer Discovery Protocol. 

32. The system of claim 20, Wherein the poWer supply 
device is con?gured for providing poWer to the PD and 
receiving the multiple pieces of PD information over a 
physical layer of a communication netWork 

33. The system of claim 20, Wherein the poWer supply 
device is con?gured for receiving information on a mini 
mum poWer level needed by the PD to perform prede?ned 
tasks required to prevent the PD from being damaged. 

34. The system of claim 20, Wherein the poWer supply 
device is con?gured for receiving information from the PD 
as to Whether operation of the PD is critical for an emer 

gency condition. 
35. The system of claim 20, Wherein the poWer supply 

device is con?gured for receiving from the PD a table of 
poWer consumption levels to estimate poWer consumption of 
the PD for a predetermined time period. 

36. The system of claim 20, Wherein the poWer supply 
device is con?gured for receiving information on physical 
layer connection of the PD to determine hoW much poWer is 
being lost due to the physical layer connection. 

37. The system of claim 20, Wherein the poWer supply 
device is con?gured for receiving information from the PD 
on-the-?y. 
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38. A local area netWork comprising: 

at least a pair of netWork nodes, 

a netWork hub, and 

communication cabling for connecting the netWork nodes 
to the netWork hub to provide data communications, 

the netWork hub having a poWer supply device for pro 
viding poWer to a PD over the communication cabling, 

at least one netWork node being con?gured to store 
multiple pieces of PD information representing mul 
tiple characteristics of the PD. 

39. The netWork of claim 38, Wherein the netWork node 
is con?gured for transferring the multiple pieces of PD 
information to the poWer supply device When the PD is 
being connected to the poWer supply device. 

40. The netWork of claim 38, the poWer supply device 
con?gured for receiving a PD information packet represent 
ing the multiple pieces of PD information. 

41. The netWork of claim 38, Wherein the poWer supply 
device is con?gured for supplying poWer to the PD over a 
physical layer of the netWork, and for receiving the multiple 
pieces of PD information over a link layer of the netWork. 

42. The netWork of claim 38, Wherein the poWer supply 
device is con?gured for supplying poWer to the PD and for 
receiving the multiple pieces of PD information over a 
physical layer of the netWork 

43. The netWork of claim 38, Wherein the netWork hub 
and the network nodes are con?gured in an Ethernet net 
Work. 

44. A method of poWer management of multiple poWered 
devices provided With poWer over a data communication 
netWork, the method comprising the steps of: 

obtaining over the data communication netWork, multiple 
pieces of information representing multiple character 
istics of the poWered devices, and 

based on the obtained information, allocating poWer pro 
vided over the data communication netWork to the 
poWered devices. 

* * * * * 


