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(57) ABSTRACT 

A Power over Ethernet (PoE) system having a Power 
Sourcing Equipment (PSE) and a Powered Device (PD) 
configured for interacting over four pairs of wire provided 
for supplying power from the PSE to the PD. The PSE and 
the PD are configured to perform separate PD classification 
procedures over first and second 2-pair sets to support PoE 
operations that are not defined by the IEEE 802.3af standard. 
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SYSTEMAND METHOD FOR SUPPORTNG 
OPERATIONS OF ADVANCED POWER OVER 

ETHERNET SYSTEM 

TECHNICAL FIELD 

0001. This disclosure relates to power supply systems, 
and more particularly, to circuitries and methodologies for 
supporting operations of a Power over Ethernet (PoE) sys 
tem. 

BACKGROUND ART 

0002. 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 defines supplying power over Ethernet cabling. 
The IEEE 802.3af Standard defines a Power over Ethernet 
(PoE) system that involves delivering power over 
unshielded twisted-pair wiring from Power Sourcing Equip 
ment (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 computers 
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. 
0003) As defined 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 
specified 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. A PD is a 
device that is either drawing power or requesting power. PDS 
may be associated with Such devices as digital IP telephones, 
wireless network access points, PDA or notebook computer 
docking stations, cell phone chargers and HVAC thermo 
StatS. 

0004 PSE’s main functions are to search the link for a 
PD requesting power, optionally classify the PD, supply 
power to the link if a PD is detected, monitor the power on 
the link, and disconnect power when it is no longer 
requested or required. A PD participates in the PD detection 
procedure by presenting detection and classification signa 
tures to request power and indicate its power level class. The 
PD detection signature has electrical characteristics mea 
sured by the PSE. 
0005 Recent developments of advanced PoE-related 
products create need for new systems and methodologies for 
Supporting advanced PoE operations. 

SUMMARY OF THE DISCLOSURE 

0006 The Summary is segmented by specific aspects of 
the disclosure. 

0007. In accordance with a first aspect of the disclosure, 
an advanced PoE system comprises an advanced PSE and an 
advanced PD linked by a first 2-pair set of wires and a 
second 2-pair set of wires. The PSE and the PD are config 
ured to perform first classification of the PD over the first set, 
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followed by second classification of the PD performed over 
the second set. The PD is configured to present a class during 
the second classification the same as or different from the 
class presented during the first classification. 
0008. In accordance with a second aspect of the disclo 
sure, an advanced PoE system comprises an advanced PSE 
and an advanced PD linked by a first 2-pair set of wires and 
a second 2-pair set of wires. After the PD is classified over 
the first 2-pair set, the PD changes its class on the first 2-pair 
set as classification is performed over the second 2-pair set. 
0009. In accordance with a third aspect of the disclosure, 
an advanced PoE system comprises an advanced PSE and an 
advanced PD linked by a first 2-pair set of wires and a 
second 2-pair set of wires. The PSE and the PD are config 
ured to perform first classification of the PD over the first set, 
followed by second classification of the PD performed over 
the second set. The PD is configured to present during a 
further classification of the PD over the first set a class 
different from the class presented during the first classifica 
tion. 

0010. In accordance with a fourth aspect of the disclo 
sure, a PoE system comprises a PSE and a PD. The PD is 
configured to determine information on the type of the PSE 
based on output current of the PSE at a short circuit 
condition. 

0011. In accordance with a fifth aspect of the disclosure, 
a PoE system comprises a PD configured for performing a 
classification scheme to request a higher amount of power 
from a PSE and gradually reduce the requested amount of 
power if the request for power is denied by the PSE. 
0012. In accordance with a sixth aspect of the disclosure, 
a PoE system comprises a PD configured for performing a 
classification Scheme to request a lower amount of power 
from a PSE and gradually increase the requested amount of 
power if the request for power is granted by the PSE. 
0013 In accordance with a seventh aspect of the disclo 
Sure, a PoE System comprises an integrated connector with 
PD circuitry provided inside the connector housing or 
attached to the housing. 
0014. In accordance with an eighth aspect of the disclo 
sure, a PoE system comprises a PD detection mechanism for 
detecting a PD by determining the presence of one or more 
diodes in a device connected to the line. The PD detection 
mechanism detects the presence of the diodes based on an 
offset Voltage in the current-Voltage characteristics of the 
line. 

0015. In accordance with a ninth aspect of the disclosure, 
a PD comprises an active switch on the front end provided 
instead of or in parallel to a diode. 
0016. 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 modification 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. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0017. The following detailed description of the embodi 
ments of the present disclosure can best be understood when 
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: 
0018 FIG. 1 is an exemplary diagram illustrating 
advanced PoE system. 
0.019 FIG. 2 is a flow chart illustrating a procedure for 
setting different classes of an advanced PD on first and 
second 2-wire sets. 

0020 FIG. 3 is a flow chart illustrating a procedure for 
changing the class of an advanced PD presented on the first 
2-wire set as the second 2-wire set is utilized for detection 
and classification. 

0021 FIG. 4 is a flow chart illustrating a procedure for 
changing the class of an advanced PD presented on the first 
2-wire set when classification of the PD over the first 2-wire 
set is repeated. 
0022 FIG. 5 is a diagram illustrating measuring the PSE 
current limit during in-rush event. 
0023 FIG. 6 is a diagram illustrating measuring the PSE 
current limit after power-up event. 
0024 FIG. 7 is a flow chart illustrating a classification 
scheme for gradually reducing the amount of power 
requested by the PD. 
0.025 FIG. 8 is a flow chart illustrating a classification 
scheme for gradually increasing the amount of power 
requested by the PD. 
0026 
0027 FIG. 10 illustrates an integrated LAN connector 
with PD circuitry placed inside the connector housing. 
0028 FIG. 11 illustrates an integrated LAN connector 
with PD circuitry coupled to the connector housing via a 
coupler. 
0029 FIG. 12 illustrates current-voltage characteristics 
of a line during a PD detection procedure. 
0030 FIG. 13 illustrates extrapolating the current-volt 
age characteristics to determine a voltage offset indicating 
the presence of one or more diode. 
0031 FIGS. 14 and 15 illustrate probing the line in a 
transient fashion to determine a Voltage offset indicating the 
presence of one or more diode. 
0032 FIG. 16 schematically shows elements of a PD 
being detected. 
0033 FIG. 17 shows a conventional PD with diode 
bridges on its front end. 
0034 FIG. 18 illustrates a PD with active switches 
provided in parallel to diodes. 

FIG. 9 illustrates an integrated LAN connector. 

DETAILED DISCLOSURE OF THE 
EMBODIMENTS 

0035) The present disclosure will be made with the 
example of an advanced Power over Ethernet (PoE) system 
utilizing 4 pairs of wires for providing power from a Power 
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Sourcing Equipment (PSE) to a Powered Device (PD). It 
will become apparent, however, that Some concepts 
described herein are applicable to a PoE system utilizing any 
number of wires for providing power. 

1) Setting Different Classes of Advanced PD on First and 
Second 2-Wire Sets 

0036 FIG. 1 is a simplified diagram illustrating an 
advanced Power over Ethernet (PoE) system 10 of the 
present disclosure. The advanced PoE system 10 comprises 
an advanced Power Sourcing Equipment (PSE) 12 and an 
advanced Powered Device (PD) 14 linked via 2-pair set 1 
and 2-pair set 2. Each of the 2-pair sets 1 and 2 is composed 
of 2 pairs of wires arranged for providing power from the 
PSE 12 to PD 14. The advanced PSE 12 is configured to 
provide power to the PD 14 over 4 pairs of wire in the pair 
sets 1 and 2, whereas the advanced PD 14 is configured to 
receive power supplied over the 4 pairs of wire. One skilled 
in the art would understand that the advanced PSE 12 may 
be able to operate with a regular PD that receives power 
from only 2 pairs of wire. Similarly, the advanced PD 14 
may be able to operate with a regular PSE that supplies 
power over only 2 pairs of wire. 

0037. As defined, for example, in the IEEE 802.3af 
standard, a PSE and a PD participate in a PD detection 
procedure, during which the PSE probes a link to detect the 
PD. If the PD is detected, the PSE checks the PD detection 
signature to determine whether it is valid or non-valid. 
While the valid PD detection signature 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. 

0038 If the signature is valid, the PD has an option of 
presenting a classification signature to the PSE to indicate 
how much power it will draw when powered up. In accor 
dance with the IEEE 802.3af standard, a PD may be clas 
sified as class 0 to class 4. A PD of class 1 requires that the 
PSE supplies at least 4.0 W, a PD of class 2 requires that the 
PSE supplies at least 7.0 W, and a PD of class 0, 3 or 4 
requires at least 15.4W. Based on the determined class of the 
PD, the PSE applies the required power to the PD. The 
advanced PSE 12 of the present disclosure may be a high 
power PSE capable of providing higher power than the IEEE 
802.3af standard requires. 
0039. In accordance with the present disclosure, the 
advanced PSE 12 and the advanced PD 14 may perform 
separate detection and classification procedures for 2-pair 
set 1 and 2-pair set 2. In particular, the first detection and 
classification procedure performed over the 2-pair set 1 may 
be followed by the second detection and classification 
procedure carried out over the 2-pair set 2. 

0040. As illustrated in FIG. 2, during the detection step 
22, the PSE 12 may probe a link to the PD 14 over the 2-pair 
set 1 to detect the PD 14. If the PD 14 is detected, the PSE 
12 may perform classification of the PD 14 during the 
classification step 24, for example, by applying classification 
Voltage V class and measuring classification current Iclass 
using the 2-pair set 1. The classification current I may 
represent the class of the PD 14. Thereafter, the PSE 12 may 
perform the detection procedure over the 2-pair set 2 (step 
26), followed by the classification procedure over the 2-pair 
set 2 (step 28). 
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0041) The PSE 12 may provide power to the PD 14 over 
the 2-pair set 1 and/or the 2-pair set 2 based on the first 
classification in step 24. Alternatively, power from the PSE 
12 to the PD 14 may be supplied over the 2-pair set 1 and/or 
the 2-pair set 2 based on the first classification in step 24. 
0042. In accordance with an embodiment of the disclo 
sure, the advanced PD 14 may be configured to present 
during the second classification in step 28 a class different 
from the class determined during the first classification in 
step 24. Hence, the classification procedure may be used to 
communicate to the PSE 12 any desired information. For 
example, if 5 classes 0 to 4 are used for classification, two 
classification procedures over 2-pair sets 1 and 2 may 
provide 5’-25 states of an information signal, each of which 
may represent a bit of information. 
0043. The advanced PD 14 may have circuitry for chang 
ing its class presented on the 2-pair set 1 and/or the 2-pair 
set 2 in response to a predetermined condition. For example, 
the class changing circuitry may control the classification 
current I measured by the PSE 12 in response to the 
classification Voltage V class. 
0044) The advanced PSE 12 may be configured to rec 
ognize the information provided by the PD 14 during the 
classification steps 24 and 28. For example, a change in the 
class during the step 28 compared to the step 24 may 
indicate to the PSE 12 that the PD 14 communicates 
information. The PSE 12 may be configured to provide a 
response to the information from the PD 14. For example, 
this response may be represented by signals Supplied by the 
PSE 12 during the detection procedure and/or classification 
procedure over the 2-pair set 1 and/or the 2-pair set 2. 
2) Changing Class of Advanced PD Presented on First 
2-Wire Set as Second 2-Wire Set is Utilized for Detection 
and Classification. 

004.5 FIG. 3 illustrates another embodiment of the dis 
closure, in which the PSE 12 detects and classifies the PD 14 
on the 2-pair set 1 (steps 32, 34). After this detection and 
classification procedure is completed, the PD 14 may 
present on the 2-pair set 1 a class different from the class 
initially determined by the PSE 12 (step 36) as the PSE 12 
performs detection and classification of the PD 14 on the 
2-pair set 1 (steps 38, 40). The different class on the same 
2-pair set may indicate to the PSE 12 that both 2-pair sets 1 
and 2 are connected to the same PD and may confirm 4-pair 
continuity. Power from the PSE 12 to the PD 14 may be 
supplied over the 2-pair set 1 and/or the 2-pair set 2 after 
completion of the classification on the 2-pair set 1 or 
classification on the 2-pair set 2. 
3) Changing Class of Advanced PD Presented on First 
2-Wire Set when Classification of PD Over First 2-Wire Set 
is Repeated. 

0046 A further embodiment of the disclosure enables the 
advanced PoE system 10 to convey additional information 
by using a classification scheme that toggles the class values 
between two or more classes. For example, as illustrated in 
FIG. 4, the PSE 12 may classify the PD 14 over the 2-pair 
set 1 (step 42). The PD 14 presents class X during this 
classification (step 44). The PSE 12 may record this class 
value. Then, the PSE 12 classifies the PD 14 over the 2-pair 
set 2 (step 46). The PD 14 may present either a different class 
value on the 2-pair set 2 to communicate desired informa 
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tion, as discussed above. Alternatively, the PD 14 may 
present the same class value X on the 2-pair set 2. 

0047. Thereafter, the PSE 12 may repeat classification of 
the PD 14 over the 2-pair set 1 (step 48). In response, to the 
second classification signal from the PSE 12 over the 2-pair 
set 1, the PD 14 may present a different classification value 
to provide the PSE 12 with additional information. The PSE 
12 may perform further classification of the PD 14 over the 
2-pair set 1 and/or the 2-pair set 2. The PD 14 may be 
configured to change the class value during the classification 
procedures. 

0048 For example, the advanced PD 14 may be provided 
with circuitry controlled to change the class value presented 
on the 2-pair set 1 and/or the 2-pair set 2 in response to a 
predetermined condition. Alternatively, the presented class 
value may be changed with time after the initial classifica 
tion. 

0049 Besides enabling the PD 14 to supply additional 
information, this classification scheme allows the PSE 12 to 
determine that the 2-pair sets 1 and 2 are connected to an 
advanced PD. Also, the PSE 12 may confirm that there is 
continuity on both 2-pair sets. 

4) Utilizing Current Limit for Conveying Information on 
PSE 

0050. In accordance with a further embodiment of the 
disclosure, the PD 14 is configured to determine a type of a 
PSE linked to the PD 14 based on output current I of the 
PSE during a short circuit condition. As illustrated in FIG. 
5, the current I may be measured during an inrush event. 
The PD 14 contains a circuit 62 for measuring the current 
I, and signal/logic conditioning. This circuit may be con 
nected to the PD downstream electronics 64 using PD hot 
swap control 66. 

0051) Alternatively, as illustrated in FIG. 6, the PD 14 
may measure the current I after the PD is powered up by 
applying a load. A switchable load 68 may be resistive, 
capacitive or active. The load 68 is switched on momentarily 
after capacitor C1 is charged up. Also, the load may be in a 
form of a Voltage source. 

0052 By monitoring the port voltage or by presenting a 
voltage source as a load, the PD can prevent the PSE port 
voltage from dropping to a level at which the PD would be 
disconnected. 

0053 Based on the current I, the PD 14 may deter 
mine whether the respective PSE is a device operating in 
accordance with the IEEE 802.3af standard, a high-power 
PSE capable of providing higher power than the IEEE 
802.3af standard requires, or a legacy PSE. In particular, the 
value of the current I for an IEEE 802.3af device is in the 
range from 400 to 450 mA, a high-power PSE may have this 
current at a level of about 800 mA, and a legacy device may 
have the current I equal, for example, to about 200 mA. 

0054) If the PD 14 determines that the PSE is a legacy 
device, the PD 14 may determine additional information as 
to the type of this legacy device based on a particular value 
of the measured current ILM. 
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5) Classification Scheme for Gradually Reducing the 
Amount of Power Requested by PD 
0055 FIG. 7 is a flow chart illustrating a further embodi 
ment of the present disclosure provided to increase prob 
ability that a PD will be powered by a PSE. In particular, 
multiple PSEs may be combined in a multi-port PSE device 
that supplies power to multiple PDs. A multi-port PSE 
device typically uses a single power Supply to convert AC 
line power to the 802.3af compliant power that can be sent 
over the link to the PD. Therefore, there may be a compe 
tition for power among the links powered by PSEs. To 
address this problem, the IEEE 802.3af standard divides PDs 
into 5 classes based on their maximum power consumption. 
PD communicates its class to the PSE before the link is 
powered. If the power required by the PD's advertised class 
is more than power available from the PSE, the PSE denies 
the power request. In particular, PSE must supply at least 4.0 
W to a link with a PD of class 1 connected to the link, at least 
7.0 W to a link with a PD of class 2, and at least 15.4 W to 
a link with a PD of class 0, 3 or 4. 
0056. For example, if a 4-port PSE device is already 
powering 3 PDs of class 2, it must allocate 21 W for 
powering the respective 3 links. If the PSE device detects a 
PD on its last port, it must ensure that it has the capabilities 
to power that PD. For example, if a PSE device operates 
with a 25 W power supply, it has only 4 W left. Therefore, 
it cannot provide power to the fourth PD of class 2. 
However, a PSE device with a 30 W power supply can 
power the fourth PD of class 2 because it has 9 W left. 
0057 This example shows that a multi-port PSE device 
must keep account of the power demands from the links to 
compare the power demands with the capabilities of its 
power supply before powering a link. Typically, a PSE 
device is accompanied with a microcontroller and custom 
Software to provide its power management. 

0.058. In accordance with the present disclosure, the 
advanced PD 14 gradually reduces a requested power level 
if its initial request for power is denied. For example, in its 
initial request, the PD 14 may request class 3 power allo 
cation (step 72) and determine whether its request is denied 
or granted (step 74). If this request is granted, the PSE 12 
supplies the PD 14 with the requested power (step 76). 

0059) However, if the initial request is denied, the PD 14 
may reduce the amount of requested power. For example, in 
the next request for power, the PD 14 may request class 2 
power allocation (step 78) and determine whether this 
request is denied or granted (step 80). If this request is 
granted, the PSE 12 supplies the requested power to the PD 
(step 82). 

0060) If this request is also denied, the PD 14 may further 
reduce the amount of requested power. In particular, the PD 
may request class 1 power allocation (step 84). As a result, 
the PD 14 increases probability of obtaining power from the 
PSE 12. 

6) Classification Scheme for Gradually Increasing the 
Amount of Power Requested by PD 
0061 Alternatively, instead of stepping down the classi 
fication power request, the PD 14 may start with a request 
for a low power level. For example, as illustrated in FIG. 8, 
the PD 14 may start with a request for class 1 power 
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allocation (step 92), and determine whether this request is 
denied or granted (step 94). If this request is denied, the PD 
4 may repeat its request later (step 96). If the request is 
granted, the PSE provides the PD 14 with requested power 
(step 98). 

0062) Then, the PD 14 may determine whether the Sup 
plied amount of power corresponds to a required amount of 
power (step 100). If so, it stops the classification procedure 
(step 102). However, if the supplied power is below the 
required level, the PD 14 may remove the supplied power 
(step 104) and issue a request for a higher power level. For 
example, the PD 14 may request class 2 power allocation 
(step 106). This procedure may continue to request class 3 
allocation or further until the required power is provided or 
a request for power is denied. 

0063) To issue each request for power allocation, the PD 
14 may initiate detection and classification procedures to 
present the respective class to the PSE 12. The procedures 
illustrated in FIGS. 7 and 8 may be implemented in any 
existing or yet to be defined PoE system that includes a 
system of graded power usage levels. 

7) Integrated LAN Connector for PD 

0064 FIGS. 9, 10, and 11 illustrate an integrated LAN 
connector 110 that may be provided in a PoE system for 
Supporting a PD. The connector may include current limit 
circuitry, signature providing circuitry or any other circuitry 
for Supporting PoE operations, such as Voltage regulators, 
filters, load balancing circuitry, etc. 

0065. As shown in FIG. 10, the PD circuitry may be 
provided inside the housing of the LAN connector 110. 
Alternatively, as shown in FIG. 11, the PD circuitry may be 
attached to the connector housing via a coupler. The con 
nector 110 may support 10, 100 and 1000base T communi 
cations protocols. 

8) Detecting PD by Looking for Diode Bridge 

0066. In accordance with another embodiment of the 
present disclosure, an advanced PoE system comprises a PD 
detecting mechanism for gathering information about a 
device linked to a PSE, and detecting a PD using the 
current-voltage (IV) characteristics of the line between the 
PSE and this device. 

0067. The PD requesting power may contain one or more 
diodes in a series connection. The PD detecting mechanism 
of the present disclosure may determine the IV characteris 
tics of the line to detect the presence of the diode or diodes 
in the series connection. A voltage offset on the IV curve 
may be used to determine that the device connected to the 
line contains the diode or diodes in the series connection. If 
the diode or diodes are detected, the PD detection mecha 
nism may conclude that the device connected to the line is 
a PD. 

0068 FIG. 12 illustrates an exemplary IV characteristics 
of the line during a conventional PD detection procedure 
using a signature resistance defined in the IEEE 802.3af 
standard. A signature resistance of a PD may be determined 
aS 
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W2 - V1 
I2 - 11 

where I1 and I2 are current values measured in response to 
the respective voltage values V1 and V2 applied to the line. 
0069. In accordance with an embodiment of the present 
disclosure, a Voltage offset that indicates the presence of the 
diode or diodes in the series connection may be detected by 
extrapolating the IV characteristics of the line, as illustrated 
in FIG. 13. 

0070 Alternatively, a voltage offset indicating the pres 
ence of the diode or diodes in the series connection may be 
determined by probing the line in a transient fashion with a 
low duty cycle. As illustrated in FIG. 14, gradually reducing 
voltage probe values V1,V2, V3 and V4 may be asserted 
onto the line with a low duty cycle. As shown in FIG. 15, 
current values I1, I2, I3 and I4 are measured in response to 
the respective Voltage probe values. 
0071 FIG. 15 schematically illustrates a PD connected 
to the line. The PD includes diodes D1, D2, a series 
capacitor CN and a series load transistor RAI. A low duty 
cycle of the Voltage probe sequence is provided to prevent 
a series capacitor CN from charging up, which would result 
in corrupting the measurement of the current. Also, this 
method of determining the offset voltage prevents the series 
load transistor R.A. from influencing the current measure 
ment. 

0072. As discussed above, a voltage source may be used 
for probing the line. Alternatively, a current source or a 
resistive source may be applied to the line. 
9) Use of Active Switching Element on PD Front End 
0073. As illustrated in FIG. 17, a conventional PD may 
have one or more diodes or a diode bridge Such as a diode 
bridge BR1 or BR2 provided on a PD front end between a 
PD interface for supporting PoE connections to the PSE, and 
a PoE interface controller, such as the LTCR.4257 controller 
developed by Linear Technology Corporation for providing 
a power interface port for a PD. These diodes cause a loss 
in power. 

0074. In accordance with an embodiment of the present 
disclosure, the diodes on the PD front end may be replaced 
with active Switching elements to reduce power consump 
tion. Switching devices, such as NMOS, PMOS devices or 
relays may be used instead of passive diodes. Also, a 
combination of these device may be used. 
0075 Alternatively, as illustrated in FIG. 18, the switch 
ing elements may be placed in parallel with respective 
diodes. 

0076). If a MOS device is utilized, a body diode may be 
used to conduct current before the MOS device is turned on. 
Further, MOS body diodes may be used to allow detection 
and classification of the PD to occur before turning on an 
active switch. 

0077. The foregoing description illustrates and describes 
aspects of the present invention. Additionally, the disclosure 
shows and describes only preferred embodiments, but as 
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aforementioned, it is to be understood that the invention is 
capable of use in various other combinations, modifications, 
and environments and is capable of changes or modifications 
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. 
0078. 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 
invention in such, or other, embodiments and with the 
various modifications required by the particular applications 
or uses of the invention. 

0079 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 Power over Ethernet (PoE) system comprising a 

Power Sourcing Equipment (PSE) and a Powered Device 
(PD) configured for interacting over a first 2-pair set of wires 
and a second 2-pair set of wires provided for Supplying 
power from the PSE to the PD; the PSE and the PD being 
configured to perform separate PD classification procedures 
over the first and the second 2-pair sets to support PoE 
operations that are not defined by the IEEE 802.3af standard. 

2. The system of claim 1, wherein the PSE is configured 
to perform first classification of the PD over the first set, 
followed by second classification of the PD performed over 
the second set, and the PD is configured to present a class 
during the second classification different from the class 
presented during the first classification. 

3. The system of claim 1, wherein the PSE and the PD are 
configured to perform first classification of the PD over the 
first set and second classification of the PD over the second 
set, and the PD is configured to present on the first set a class 
different from the class presented during the first classifica 
tion as the second classification of the PD is performed over 
the second set. 

4. The system of claim 1, wherein the PSE and the PD are 
configured to perform first classification of the PD over the 
first set, followed by second classification of the PD per 
formed over the second set, and the PD is configured to 
present during a further classification of the PD over the first 
set a class different from the class presented during the first 
classification. 

5. The system of claim 1, wherein the PD is configured to 
determine information on a type of the PSE based on output 
current of the PSE at short circuit condition. 

6. The system of claim 1, wherein the PD is configured for 
performing a classification scheme to request a higher 
amount of power from a PSE and gradually reduce the 
requested amount of power if the request for power is denied 
by the PSE. 

7. The system of claim 1, wherein the PD is configured for 
performing a classification Scheme to request a lower 
amount of power from a PSE and gradually increase the 
requested amount of power if the request for power is 
granted by the PSE. 

8. The system of claim 1 further comprising an integrated 
connector having a housing configured for accommodating 
circuitry of the PD inside the connector. 
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9. The system of claim 1 further comprising an integrated 
connector including a coupler for attaching circuitry of the 
PD to the connector. 

10. A PoE system comprising a PD detection mechanism 
for detecting a PD by determining presence of one or more 
diodes in a device connected to a PSE via a line, the PD 
detection mechanism is configured for detecting presence of 
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the diodes based on an offset Voltage in current-voltage 
characteristics of the line. 

11. A PoE system having a PD interface for supporting 
PoE connection of a PD to a PSE, and a PoE interface 
controller for providing a power interface port for the PD, 
circuitry including active Switching elements being con 
nected between the interface and the controller. 

k k k k k 


