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ENERGY DETECT WITH AUTO PAIR SELECT 

BACKGROUND 

[0001] 1. Technical Field 

[0002] The invention relates generally to energy detect 
and auto power doWn devices; and, more particularly, it 
relates to a system and method operable to perform energy 
detection and auto pair selection Within a device that is 
operable to perform poWer savings. 

[0003] 2. Related Art 

[0004] Prior art energy detection systems depend intrinsi 
cally upon a priori knoWledge of the connectivity of Wires, 
and pairs of Wires, Within their respective systems to per 
form energy savings. That is to say, a de?nitive knoWledge 
of the connectivity to the system is required to perform 
proper poWer savings functionality. The operation of such 
systems becomes increasingly dif?cult When the Wires have 
been improperly connected. In come cases, the system Will 
fail to function at all. That is to say, When there is no 
knoWledge of the connectivity, there is an inability Within 
the system to perform proper poWer management. 

[0005] Traditionally, netWorks Were often designed to 
include a hub and a number of devices connected to the hub. 
In this situation, there is no problem With connectivity of 
pairs of Wires, as the hub performs the change over of the 
pairs Within the hub itself. HoWever, as netWork topologies 
have groWn to include a number of devices besides this 
traditional hub and spoke type of interconnection, then 
device-device connectivity (Where neither of the devices are 
hubs) can be problematic to the operation of the energy and 
poWer management system. Oftentimes a cross-over con 
nection is inserted, for example in the case of Ethernet, to 
accommodate the fact that the send and receive paths differ 
in this context compared to a device-hub connection context. 

[0006] Further limitations and disadvantages of conven 
tional and traditional systems Will become apparent to one of 
skill in the art through comparison of such systems With the 
invention as set forth in the remainder of the present 
application With reference to the draWings. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides, for the ?rst time, a 
solution that is operable in conjunction With automatic 
media dependent interface crossover (MDIX). Auto MDIX 
is commonly referred to in Ethernet related technology. Prior 
art technologies inherently relied upon de?nitive knoWledge 
about Which Wire pair is the receive pair in order to perform 
proper energy management. The present invention signi? 
cantly increases the usefulness of an auto poWer doWn 
circuitry, as it may noW be used in conjunction With auto 
MDIX. 

[0008] Single Wire, Wire pair, and other connectivity 
schemes may all bene?t from various aspects of the present 
invention. As link pulses are sent along Wires, to determine 
connectivity Within the system, the energy associated With 
the link pulse is suppressed in performing auto poWer doWn 
operation and energy management. 

[0009] The present invention is operable to perform proper 
function of any energy detect and poWer doWn circuitry 
Without having any knoWledge of Which pair is the transmit 
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pair and Which pair is the receive pair. From certain per 
spectives, the present invention considers energy detection 
information from both the transmit and receive Wire pairs. 
Then, the present invention is operable to determine the 
presence of a link partner regardless of Whether the Wiring 
Was installed properly or not. 

[0010] Part of an auto poWer doWn method, performed in 
accordance With certain aspects of the present invention, 
involves periodically transmitting link pulses on one of the 
transceiver’s Wire pairs in order to potentially aWaken the 
link partner. This operation may be performed sequentially 
across a number of the Wire pairs as Well. Then, an auto 
poWer doWn select circuitry is operable to cease monitoring 
of the Wire pair on Which the link pulses are sent; this is to 
ensure that a false detection of energy is not made by the 
device’s oWn generated link pulse. From certain perspec 
tives, the energy that is associated With link pulse that is 
transmitted may be subtracted, actually or logically, from the 
circuitry that performs the energy management. Various 
embodiments are described beloW that perform the proper 
handling operation of the energy that is associated With a 
transmitted link pulse on one or more Wire pairs. 

[0011] The above-referenced description of the summary 
of the invention captures some, but not all, of the various 
aspects of the present invention. The claims are directed to 
some other of the various other embodiments of the subject 
matter toWards Which the present invention is directed. In 
addition, other aspects, advantages and novel features of the 
invention Will become apparent from the folloWing detailed 
description of the invention When considered in conjunction 
With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] A better understanding of the invention can be 
obtained When the folloWing detailed description of various 
exemplary embodiments is considered in conjunction With 
the folloWing draWings. 

[0013] FIG. 1 is a system diagram illustrating an embodi 
ment of an energy detect With auto pair select system that is 
built in accordance With certain aspects of the present 
invention. 

[0014] FIG. 2 is a system diagram illustrating another 
embodiment of an energy detect With auto pair select system 
that is built in accordance With certain aspects of the present 
invention. 

[0015] FIG. 3 is a system diagram illustrating another 
embodiment of an energy detect With auto pair select system 
that is built in accordance With certain aspects of the present 
invention. 

[0016] FIG. 4 is a system diagram illustrating another 
embodiment of an energy detect With auto pair select system 
that is built in accordance With certain aspects of the present 
invention. 

[0017] FIG. 5 is a system diagram illustrating another 
embodiment of an energy detect With auto pair select system 
that is built in accordance With certain aspects of the present 
invention. 

[0018] FIG. 6 is a state diagram illustrating an embodi 
ment of operation of an energy detect With auto pair select 
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state machine that is performed in accordance With certain 
aspects of the present invention. 

[0019] FIG. 7 is a functional block diagram illustrating an 
embodiment of an energy detect With auto pair select method 
that is performed in accordance With certain aspects of the 
present invention. 

[0020] FIG. 8 is a functional block diagram illustrating 
another embodiment of an energy detect With auto pair select 
method that is performed in accordance With certain aspects 
of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] In various embodiments of the present invention, 
the terminology of pairs is used. Those persons having skill 
in the art Will appreciate that single Wire connectivity is also 
included Within the scope and spirit of the invention. The 
pair embodiment Will be understood by those persons having 
skill in the art, given the large number of commercial types 
of Wires that employ pair Wires, tWisted pairs, and so on. 
HoWever, the present invention is also operable Within 
embodiments that employ single Wire connectivity through 
out. 

[0022] An energy detect circuitry, that is operable to 
perform auto poWer doWn, monitors an attached Wire. This 
energy detect circuitry determines if any incoming signal, or 
any energy, is present on the Wire that Will signal that a link 
partner is attached to the other end of the Wire. When there 
is no Wire attached to the other end, or no link partner 
attached to the other end of a Wire connected to a device, 
then no energy Will be present on the Wire, and the energy 
detect circuitry (the detector) Will indicate this condition. A 
state machine, that is also described in various embodi 
ments, is operable to recogniZe various forms of transmis 
sion. One application area is the Ethernet conteXt. The state 
machine can speci?cally recogniZe 10Base-T link pulses, 
10Base-T packets, 100Base-T link, and auto-negotiation 
link pulse bursts. 

[0023] The present invention is at least one operable 
Within systems that employ Ethernet based media dependent 
interface crossover (MDIX). Previous systems experienced 
dif?culty When this additional functionality Was introduced. 
An auto MDIX solution automatically compensated for any 
improperly installed cable pair(s). The auto MDIX solution 
is introduced to alloW proper functionality even When cable 
has not been installed properly, and there is the undesirable 
crossover of Wires. Ethernet employs certain conventions to 
ensure that the receive and transmit Wire pair(s) are not 
sWapped When the cable is installed in a particular site. Prior 
art energy detect/poWer doWn circuitry relied solely upon 
energy being detected on the receive Wire pair(s). The auto 
MDIX functionality is implemented into a number of trans 
ceivers. The present invention performs an elegant modi? 
cation to ensure proper functionality of any energy detect/ 
poWer doWn circuitry even When auto MDIX is 
implemented. 

[0024] From certain perspectives, a neW element is added 
to a transceiver-operable device. The device may be a chip, 
a board having discrete components or chip-sets, or any 
other device having logic and operational con?gure-ability. 
The present invention is adaptable Within BCM5411 and 
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BCM5421 transceiver chips designed by Broadcom Corpo 
ration. The present invention is operable to perform proper 
function of any energy detect and poWer doWn circuitry 
Without having any knoWledge of Which pair is the transmit 
pair and Which pair is the receive pair. From certain per 
spectives, the present invention considers energy detection 
information from both the transmit and receive Wire pairs. 
Then, the present invention is operable to determine the 
presence of a link partner regardless of Whether the Wiring 
Was installed properly or not. 

[0025] This neW element, added to the transceiver-oper 
able device, is sometimes referred to an energy detect With 
auto pair select. When a transceiver is trying to determine if 
there is a link partner attached, then the present invention is 
operable to perform monitoring of all of the Wire pairs that 
are connected to the transceiver. This is particularly helpful 
When auto MDIX is employed, and there is no knoWledge of 
the connectivity of the pairs. Here, With no knoWledge of 
Which is the transmit pair and Which is the receive pair, then 
the present invention is operable to monitor both pairs. 

[0026] Part of an auto poWer doWn method, performed in 
accordance With certain aspects of the present invention, 
involves periodically transmitting link pulses on one of the 
transceiver’s Wire pairs in order to potentially aWaken the 
link partner. This operation may be performed sequentially 
across a number of the Wire pairs as Well. Then, an auto 
poWer doWn select circuitry is operable to cease monitoring 
of the Wire pair on Which the link pulses are sent; this is to 
ensure that a false detection of energy is not made by the 
device’s oWn generated link pulse. From certain perspec 
tives, the energy that is associated With a link pulse that is 
transmitted may be subtracted, actually or logically, from the 
circuitry that performs the energy management. Various 
embodiments are described beloW that perform the proper 
handling operation of the energy that is associated With a 
transmitted link pulse on one or more Wire pairs. 

[0027] The present invention provides, for the ?rst time, a 
solution that is operable in conjunction With auto MDIX. 
Prior art technologies inherently relied upon de?nitive 
knoWledge about Which Wire pair is the receive pair in order 
to perform proper energy management. The present inven 
tion signi?cantly increases the usefulness of an auto poWer 
doWn circuitry, as it may noW be used in conjunction With 
auto MDIX. 

[0028] FIG. 1 is a system diagram illustrating an embodi 
ment of an energy detect With auto pair select system 100 
that is built in accordance With certain aspects of the present 
invention. A device 110 and a device 120 are communica 
tively coupled via an n pair interconnect 130. The n pair 
interconnect 130 includes an inde?nite number of pairs 
shoWn as a pair #1131, . . . , and a pair #n 139. The device 

110 includes an energy detect circuitry 112, a state machine 
(logic circuitry) 114 and a poWer doWn/energy saving cir 
cuitry 116. The functionality offered by the poWer doWn/ 
energy saving circuitry 116 is sometimes referred to as auto 
poWer doWn functionality in various embodiments. The pair 
energies of at least one of the pairs Within the n pair 
interconnect 130 is provided to the energy detect circuitry 
112. Then, based on the energy information of the pairs that 
are provided to the energy detect circuitry 112, the state 
machine 114 identi?es the connectivity of the devices that 
are connected to the device 110. When no device is con 
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nected to the device 110, the power doWn/energy saving 
circuitry 116 is operable to perform the auto powering doWn 
of the device 110 to conserve energy. 

[0029] The device 120 need not necessarily have the same 
circuitry and need not necessarily be operable to perform the 
same functionality as the device 110. That is to say, even if 
the device 120 is not able to perform such energy savings/ 
energy poWer doWn functionality, it Will not impede such 
functionality on the device 110. Certain aspects of the 
present invention are operable to be backWard compatible, 
from certain perspectives, into systems that have a number 
of devices that are incapable of performing the energy detect 
With auto pair select functionality. In addition, devices 
Within the netWork may also be upgraded to include the 
functionality offered by certain aspects of the present inven 
tion Without entering any deleterious effects into other of the 
devices Within the netWork. 

[0030] FIG. 2 is a system diagram illustrating another 
embodiment of an energy detect With auto pair select system 
200 that is built in accordance With certain aspects of the 
present invention. A device 210 is operable to perform the 
functionality of energy detect With auto pair selection 212. 
The present invention is capable to perform this function 
ality Without requiring any ‘a priori’ knoWledge of the 
receive and transmit pairs 214. 

[0031] For eXample, the device 210 is operable When 
connected to one or more of a nonenergiZed device 220, to 
an energiZed device 230, or even When there is a pair that is 
connected to no device at all. The pairs are shoWn as tWisted 
pairs in this illustration. If desired, auto MDIX functionality 
may be performed along one or more of the pairs commu 
nicatively coupled to the device 210. In addition, one or 
more of the device to Which the device 210 is communica 
tively coupled may also perform auto MDIX. 

[0032] When the device 210 is communicatively coupled 
to an energiZed device, such as the energiZed device 230, 
then the device 210 Will recogniZe this and Will remain 
poWered up for full operation. Then, if the energiZed device 
230 ever becomes non-energiZed, the device 210 Will rec 
ogniZe this event and Will move into an auto poWer doWn 
sequence. There may also be situations Where a pair is 
connected to the device 210, but no other device is com 
municatively coupled to the other end of the pair. Here, the 
device 210 Will be operable to determine that no other device 
is there, and Will perform auto poWer doWn functionality 
thereafter. 

[0033] It is also noted that the present invention is oper 
able to perform Within systems and netWorks Where other of 
the devices Within these netWorks and systems may or may 
not employ auto MDIX functionality. As mentioned above, 
the present invention offers a degree of backWard compat 
ibility here. 

[0034] FIG. 3 is a system diagram illustrating another 
embodiment of an energy detect With auto pair select system 
300 that is built in accordance With certain aspects of the 
present invention. The energy of an inde?nite number of 
pairs, shoWn as energy pair 1, . . . , and energy pair n is fed 

to an energy summing circuitry 310. From the energy 
summing circuitry 310, a total energy of the pair(s) is 
provided to a transmit energy subtraction circuitry 320. It is 
noted that the present invention is operable to perform this 
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functionality Within systems Where only a single Wire pair is 
used, as Well as an inde?nite number of Wire pairs as Well. 
Here, in the energy subtraction circuitry 320, a link pulse 
energy subtraction circuitry 322 subtracts the transmitted 
link energy. A quali?ed energy of the pair(s) is provided 
from the energy subtraction circuitry 320 to a state machine 
(logic circuitry) 330. The state machine (logic circuitry) 330 
determines knoWledge of the connectivity of the system. 

[0035] FIG. 4 is a system diagram illustrating another 
embodiment of an energy detect With auto pair select system 
400 that is built in accordance With certain aspects of the 
present invention. The raW energy signals, that may be 
produced by sets of comparators in an analog front end of a 
transceiver, are ?rst combined together using an OR gate. 
Any number of energy pairs may be combined in the OR 
gate. Then, the output of the OR gate is fed to an AND gate, 
Where it is combined With a logical signal associated With 
the energy being transmitted via a link pulse. The result is 
such that it is suppressed during and some period after the 
transceiver transmits a link pulse. A quali?ed energy signal 
is then fed to a remaining portion of the auto poWer doWn 
circuitry. A state machine 414, employing logic circuitry, is 
operable to provide information regarding the connectivity 
of the system. 

[0036] FIG. 5 is a system diagram illustrating another 
embodiment of an energy detect With auto pair select system 
500 that is built in accordance With certain aspects of the 
present invention. An energy detect With auto pair select 
device 510 is communicatively coupled to any number of 
other devices via tWisted pair(s). The other devices are 
shoWn as device #1521, . . . , and device #n 529. The energy 

detect With auto pair select device 510 is operable to perform 
energy detect With auto pair select functionality 512, as Well 
as auto MDIX functionality 521, and auto poWer doWn 
functionality 522. The energy detect With auto pair select 
functionality 512 enables the energy detect With auto pair 
select device 510 to perform the auto MDIX functionality 
521 and the auto poWer doWn functionality 522 to operate in 
conjunction. Within prior art systems, any auto MDIX 
functionality necessitated de?nitive knoWledge of the con 
nectivity of the Wire pairs. Here, the energy detect With auto 
pair select functionality 512, as offered by the present 
invention, enables the proper functionality of the system. 

[0037] FIG. 6 is a state diagram illustrating an embodi 
ment of operation of an energy detect With auto pair select 
state machine 600 that is performed in accordance With 
certain aspects of the present invention. A device that 
operates using the energy detect With auto pair select state 
machine 600 may begin initially in a standby state or in an 
aWake state. For illustration, the situation Where the device 
is in the standby state is used. 

[0038] When the device is in the standby state, the device 
Waits until a quali?ed energy has been detected. As 
described above, the quali?ed energy includes suppressing 
the energy associated With a transmitted link pulse. After the 
quali?ed energy has been detected, then the state of the 
energy detect With auto pair select state machine 600 moves 
to an energy detect state. Then, the energy detect With auto 
pair select state machine 600 Waits a period of time, shoWn 
as timeout. This timeout period may be programmed, pre 
determined, or adaptive based on the operation of the device 
and the netWork in Which the device is installed. If no more 
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energy is received during the timeout period, then the state 
of the energy detect With auto pair select state machine 600 
reverts back to the standby state. 

[0039] However, if energy is received and the quali?ed 
energy is still high after that timeout period, then the state of 
the energy detect With auto pair select state machine 600 
Waits a period of time shoWn as timer to ensure that the 
quali?ed energy is at a high level. This again, of course, 
involves suppressing the energy associated With any trans 
mitted link pulse during evaluation of the quali?ed energy. 
If the quali?ed energy is still high indicating that link pulses 
are still coming in, then the state of the energy detect With 
auto pair select state machine 600 changes to an aWake state. 
Here, the device that employs the energy detect With auto 
pair select state machine 600 Will remain inde?nitely until 
there is some indication that a link to another active device 
is lost. For eXample, When it is detected that there is no more 
quali?ed energy for a period of time (delta time), then the 
state of the energy detect With auto pair select state machine 
600 Will move to a no energy state for the length of period 
of a timer. The timer length here may be different from the 
timer length associated With the energy detect state. Again, 
the length of this timer may be programmed, predetermined, 
or adaptive. This timer period may be 2-4 micro-seconds in 
one embodiment. Then, if the timer has passed indicating 
that there is no quali?ed energy, the state of the energy detect 
With auto pair select state machine 600 Will pass back to the 
standby state, thereby permitting energy savings once again. 

[0040] One differentiating factor of the present invention, 
among others, When compared to any prior art system is the 
ability to utiliZe both transmit and receive pairs of a trans 
ceiver to be provided as inputs to a state machine such as the 
energy detect With auto pair select state machine 600. 

[0041] Any of the values of timeout, timers, and other 
parameters Within the operation of the energy detect With 
auto pair select state machine 600 may be programmed, 
predetermined, or adaptive. Those persons having skill in 
the art Will appreciate that the particular values used for 
these types of operational parameters may be altered Without 
departing from the scope and spirit of the invention. 

[0042] FIG. 7 is a functional block diagram illustrating an 
embodiment of an energy detect With auto pair select method 
700 that is performed in accordance With certain aspects of 
the present invention. In a block 710, energy detect is 
performed on one or more tWisted pairs. This may involve 
performing energy detect on both the transmit and receive 
Wire pairs, as shoWn in a block 712. Then, in a block 720, 
auto negotiation is performed. Auto negotiation is under 
stood by those persons having skill in the art, and it involves 
sending and receiving link pulses to determine the capability 
of other devices in a netWork that are interconnected. For 
eXample, there is a handshaking procedure in Which the 
various devices may agree on a data communication rate at 
Which both or more devices are capable of communicating 
With each other. The period associated With auto negotiation 
is commonly on the order of several micro-seconds. It is 
noted that the energy detect With auto pair select, as 
described and performed in various embodiments, may be 
performed before the auto negotiation procedure, as it is 
important to determine at that time if there is in fact a partner 
to communicate With. During the operation Within the block 
720, auto MDIX may be performed on one or more tWisted 
pairs, as necessary, as shoWn in a block 722. 
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[0043] Subsequently, in a block 730, the device is poWered 
doWn When there is no energy detected. When appropriate, 
this energy is a quali?ed energy, accounting for and sup 
pressing the energy that is associated With any transmitted 
link pulses. In addition and alternatively, in a block 740, the 
device is subsequently aWakened (poWered up) When energy 
is later detected. 

[0044] From certain perspectives, certain aspects of the 
energy detect With auto pair select method 700 may be 
performed and described by the operation of a state machine 
that implements and performs the method described Within 
the FIG. 7. 

[0045] FIG. 8 is a functional block diagram illustrating 
another embodiment of an energy detect With auto pair select 
method 800 that is performed in accordance With certain 
aspects of the present invention. In a block 810, energy is 
sensed on one or more tWisted pairs. If desired, link pulses 
are simultaneously transmitted as shoWn in a block 812. 
Then, in a block 820, the transmit link pulse energies are 
subtracted from the summed energy to generate a quali?ed 
energy. This is performed When a link pulse is sent, regard 
less of Whether or not a valid link has already been achieved. 
In this situation, the sensed energy is transformed into a 
quali?ed energy Where the energy associated With the trans 
mitted link pulse is suppressed. This suppression may be 
performed logically or actually, in various embodiments 
Without departing from the scope and spirit of the invention. 

[0046] Subsequently, in a block 830, the analysis of the 
operating state is determined using the quali?ed energy. In 
a block 840, after there is knoWledge of the connectivity and 
state of operation of the device (knoWledge of any other link 
partner), auto negotiation can be performed if desired. Auto 
MDIX may be performed on one or more tWisted pair groups 
during auto negotiation, as necessary. Ultimately, the device 
is poWered doWn When there is no quali?ed energy detected, 
as shoWn in a block 850. Alternatively, a partial poWer doWn 
may be performed on the device Where some, but not all, of 
the functional components of the device are poWered doWn 
to achieve poWer savings as shoWn in a block 852. 

[0047] In vieW of the above detailed description of the 
invention and associated draWings, other modi?cations and 
variations Will noW become apparent to those skilled in the 
art. It should also be apparent that such other modi?cations 
and variations may be effected Without departing from the 
spirit and scope of the invention. 

What is claimed is: 
1. An energy detect With auto pair select system, com 

prising: 
a device that is operable to perform energy detection With 

auto pair selection; 

a plurality of Wire pairs that is communicatively coupled 
to the device; and 

Wherein the device generates a quali?ed energy by con 
sidering an energy associated With at least tWo Wire 
pairs Within the plurality of Wire pairs; 

the device uses the quali?ed energy to determine Whether 
at least one additional device is communicatively 
coupled to the device via at least one Wire pair Within 
the plurality of Wire pairs; and 
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the device performs auto power doWn When no device is 
communicatively coupled to the device via the Wire 
pair. 

2. The energy detect With auto pair select system of claim 
1, Wherein the auto poWer doWn comprises a partial auto 
poWer doWn. 

3. The energy detect With auto pair select system of claim 
1, Wherein the device performs auto media dependent inter 
face crossover functionality When the Wire pair is transposed 
With at least one additional Wire pair. 

4. The energy detect With auto pair select system of claim 
1, Wherein the device subtracts a link pulse energy from the 
energy When the device transmits a link pulse to generate the 
quali?ed energy, the link pulse energy is associated With a 
link pulse that is transmitted from the device. 

5. The energy detect With auto pair select system of claim 
4, further comprising an OR gate that sums energies on each 
of the plurality of Wire pairs; and 

an AND gate that suppresses the link pulse energy from 
the sum of the energies of each of the plurality of Wire 
pairs. 

6. The energy detect With auto pair select system of claim 
1, Wherein the device uses the energy of at least one Wire 
pair Within the plurality of Wire pairs as the quali?ed energy 
When the device does not transmit a link pulse. 

7. The energy detect With auto pair select system of claim 
1, Wherein the plurality of Wire pairs comprises at least one 
of a receive Wire pair and a transmit Wire pair. 

8. The energy detect With auto pair select system of claim 
1, further comprising a state machine that is operable to 
determine connectivity of the device With the plurality of 
Wire pairs. 

9. The energy detect With auto pair select system of claim 
8, Wherein the state machine is operable to change an 
operational state of the device based on Whether at least one 
additional device is communicatively coupled to the device 
via at least one Wire pair Within the plurality of Wire pairs. 

10. The energy detect With auto pair select system of 
claim 1, Wherein the device performs Wake up from a 
standby state When the device determines that the at least 
one additional device is communicatively coupled to the 
device via the Wire pair. 

11. An energy detect With auto pair select system, com 
prising: 

a device that is operable to perform energy detection With 
auto pair selection; 

a Wire pair that is communicatively coupled to the device; 
and 

Wherein the device determines Whether the Wire pair 
comprises an energy; 

the device subtracts a link pulse energy from the energy 
When the device transmits a link pulse to generate a 
quali?ed energy, the link pulse energy is associated 
With a link pulse that is transmitted from the device; 

the device uses the energy as the quali?ed energy When 
the device does not transmit a link pulse; and 

the device uses the quali?ed energy to determine Whether 
at least one additional device is communicatively 
coupled to the device via the Wire pair. 

12. The energy detect With auto pair select system of 
claim 11, Wherein the device performs auto media dependent 
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interface crossover functionality When the Wire pair is 
transposed With at least one additional Wire pair. 

13. The energy detect With auto pair select system of 
claim 12, Wherein the device performs the auto media 
dependent interface after determining Whether the at least 
one additional device is communicatively coupled to the 
device via the Wire pair. 

14. The energy detect With auto pair select system of 
claim 11, Wherein the device performs auto poWer doWn 
When no device is communicatively coupled to the device 
via the Wire pair. 

15. The energy detect With auto pair select system of 
claim 14, Wherein the auto poWer doWn comprises a partial 
auto poWer doWn. 

16. The energy detect With auto pair select system of 
claim 11, Wherein the device performs Wake up from a 
standby state When the device determines that the at least 
one additional device is communicatively coupled to the 
device via the Wire pair. 

17. The energy detect With auto pair select system of 
claim 11, Wherein the device comprises a state machine that 
is operable to change an operational state of the device based 
on Whether the at least one additional device is communi 
catively coupled to the device via the Wire pair. 

18. The energy detect With auto pair select system of 
claim 11, further comprising at least one additional Wire 
pair; and 

Wherein the device sums energy on the Wire pair and 
energy on the at least one additional Wire pair. 

19. The energy detect With auto pair select system of 
claim 18, Wherein the Wire pair comprises at least one of a 
transmit pair and a receive pair; and 

the at least one additional pair comprises at least one of a 
transmit pair and a receive pair. 

20. An energy detect With auto pair select system, com 
prising: 

a device that is operable to perform energy detection With 
auto pair selection; 

a plurality of Wire pairs that is communicatively coupled 
to the device; 

a state machine that is operable to determine connectivity 
of the device; and 

Wherein the device performs auto media dependent inter 
face crossover functionality When at least tWo Wire 
pairs Within the plurality of Wire pairs are transposed; 

the device determines Whether at least one Wire pair 
Within the Wire pair comprises an energy; 

the device subtracts a link pulse energy from the energy, 
When the device transmits a link pulse, to generate a 
quali?ed energy, the link pulse energy is associated 
With a link pulse that is transmitted from the device; 

the device uses the energy as the quali?ed energy When 
the device does not transmit a link pulse; 

the device provides the quali?ed energy to the state 
machine; 

the state machine determine Whether at least one addi 
tional device is communicatively coupled to the device 
via the Wire pair; and 

the device performs energy savings management. 
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21. The energy detect With auto pair select system of 
claim 20, Wherein the state machine is contained Within the 
device. 

22. The energy detect With auto pair select system of 
claim 20, Wherein the device is operable Within at least one 
of a standby state and an aWake state as determined by the 
state machine. 

23. The energy detect With auto pair select system of 
claim 20, Wherein the device performs auto poWer doWn 
When the device determines that no device is communica 
tively coupled to the device via the Wire pair. 

24. The energy detect With auto pair select system of 
claim 20, further comprising an OR gate that sums energies 
on each of the plurality of Wire pairs; and 

an AND gate that suppresses the link pulse energy from 
the sum of the energies of each of the plurality of Wire 
pairs. 

25. An energy detect With auto pair select method, the 
method comprising: 

performing energy detection of a plurality of Wire pairs, at 
least one Wire pair Within the plurality of Wire pairs is 
communicatively coupled to a device; 

generating a quali?ed energy by considering an energy 
associated With at least tWo Wire pairs Within the 
plurality of Wire pairs; 

determining Whether at least one additional device is 
communicatively coupled to the device via at least one 
Wire pair Within the plurality of Wire pairs; and 

performing auto poWer doWn When no device is commu 
nicatively coupled to the device via the Wire pair. 

26. The method of claim 25, further comprising perform 
ing auto negotiation betWeen the device and at least one 
additional device. 

27. The method of claim 25, further comprising Waking 
up the device from a standby state. 

28. The method of claim 25 , Wherein the auto poWer doWn 
comprises a partial auto poWer doWn. 

29. The method of claim 25, further comprising perform 
ing auto media dependent interface crossover functionality 
When the Wire pair is transposed With at least one additional 
Wire pair. 

30. The method of claim 25, further comprising summing 
energies on each of the plurality of Wire pairs; and 

suppressing energy associated With a transmitted link 
pulse from the sum of the energies of each of the 
plurality of Wire pairs, the transmitted link pulse being 
transmitted from a device. 

31. The method of claim 25, further comprising using the 
energy of at least one Wire pair Within the plurality of Wire 
pairs as the quali?ed energy When the device does not 
transmit a link pulse. 

32. The method of claim 25, Wherein the plurality of Wire 
pairs comprises at least one of a receive Wire pair and a 
transmit Wire pair. 

33. The method of claim 25, further comprising employ 
ing a state machine to determine connectivity of the device 
With the plurality of Wire pairs. 

34. The method of claim 33, Wherein the state machine is 
operable to change an operational state of the device based 
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on Whether at least one additional device is communica 
tively coupled to the device via at least one Wire pair Within 
the plurality of Wire pairs. 

35. The method of claim 25, Wherein the device performs 
Wake up from a standby state When the device determines 
that the at least one additional device is communicatively 
coupled to the device via the Wire pair. 

36. An energy detect With auto pair select method, the 
method comprising: 

performing energy detection With auto pair selection on a 
device having a Wire pair communicatively coupled 
thereto; 

determining Whether the Wire pair comprises an energy; 

subtracting a link pulse energy from the energy, When the 
device transmits a link pulse, to generate a quali?ed 
energy, the link pulse energy is associated With a link 
pulse that is transmitted from the device; 

using the energy as the quali?ed energy When the device 
does not transmit a link pulse; and 

using the quali?ed energy to determine Whether at least 
one additional device is communicatively coupled to 
the device via the Wire pair. 

37. The method of claim 36, further comprising perform 
ing auto media dependent interface crossover functionality 
When the Wire pair is transposed With at least one additional 
Wire pair. 

38. The method of claim 37, further comprising perform 
ing the auto media dependent interface after determining 
Whether the at least one additional device is communica 
tively coupled to the device via the Wire pair. 

39. The method of claim 36, further comprising perform 
ing auto poWer doWn When no device is communicatively 
coupled to the device via the Wire pair. 

40. The method of claim 39, Wherein the auto poWer doWn 
comprises a partial auto poWer doWn. 

41. The method of claim 36, further comprising Waking 
up the device from a standby state after determining that the 
at least one additional device is communicatively coupled to 
the device via the Wire pair. 

42. The method of claim 36, further comprising employ 
ing a state machine to change an operational state of the 
device based on Whether the at least one additional device is 
communicatively coupled to the device via the Wire pair. 

43. The method of claim 36, Wherein at least one addi 
tional Wire pair is communicatively coupled to the device; 
and 

further comprising summing energy on the Wire pair and 
energy on the at least one additional Wire pair. 

44. The method of claim 43, Wherein the Wire pair 
comprises at least one of a transmit pair and a receive pair; 
and 

the at least one additional pair comprises at least one of a 
transmit pair and a receive pair. 


