
WO 2004/095246 PCT/US2004/003351  SYSTEM AND METHOD OF
MESSAGE-BASED POWER MANAGEMENT  5 BACKGROUND OF THE
INVENTION In computers and other electronic systems
and devices, there may be a need to inform a  Power
Management Controller (PMC) about a Power Management
Event (PME) that  10 may require attention. A PME may
occur, for example, when a user presses a key on a
keyboard or moves a mouse, in order to "wake up" a
computer or a monitor from "sleep  mode" or
power-saving mode. Another example of a PME is
receiving an incoming  transmission by a modem or a
facsimile operating, e.g., in "idle" or "stand-by"
mode. 15 Applications and devices based on PME-related
transmissions may be used, for  example, in networks,
servers, desktop and mobile computers, wireless
communications  devices, cellular devices, and
high-speed interconnects; for example, an Ethernet
controller may restore operation of a system from a
"sleep mode" upon receipt of a  predefined network
transmission. 20 PME signals initiated by multiple
Peripheral Component Interconnect (PCI) devices may
be merged and routed as a single input to a PMC, for
example, by tying together  communication wires, e.g.,
in a "wired-OR" configuration. Power management
software may perform a network scan to locate the
originating device or devices. 25 However, actual
implementations, for example, some operating systems,
may fail in  performing the scan across multiple
devices and/or across multiple data buses. As a
result, the PME-related transmissions of each PCI bus
are routed separately, resulting in  decreased system
efficiency, increased pin count and compatibility
problems. WO 2004/095246 PCT/US2004/003351  BRIEF
DESCRIPTION OF THE DRAWINGS The subject matter
regarded as the invention is particularly pointed out
and distinctly  claimed in the concluding portion of
the specification. The invention, however, both as  



5 to organization and method of operation, together
with features and advantages thereof, may best be
understood by reference to the following detailed
description when read  with the accompanied drawings
in which: FIG. 1 is a schematic illustration of a
communications network incorporating a  10
message-based power management system in accordance
with exemplary embodiments  of the present invention;
FIG. 2 is a schematic flowchart depicting a
message-based power management method  in accordance
with exemplary embodiments of the present invention,
applied to a  15 communicative link of a
communications network; FIG. 3 is a schematic
flowchart depicting a message-based power management
method,  in accordance with exemplary embodiments of
the present invention, applied to a  non-communicative
link of a communications network; 20 FIG. 4 is a
schematic flowchart depicting a handshake operation
which may be used by a  communications network
according to exemplary embodiments of the present
invention;  FIG. 5 is a schematic illustration of a
communications network incorporating a switch 25 and a
message-based power management system in accordance
with exemplary  embodiments of the present invention;
FIG. 6 is a schematic illustration of a switch in
accordance with an exemplary  embodiment of the
present invention, which may be used in conjunction
with the  30 communications network of FIG. 5; and 2
WO 2004/095246 PCT/US2004/003351  FIG. 7 is a
schematic conceptual diagram of various modes of
operation of a  communications link used in
conjunction with a communications network in
accordance  with exemplary embodiments of the present
invention. 5 It will be appreciated that for
simplicity and clarity of illustration, elements shown
in the  figures have not necessarily been drawn to
scale. For example, the dimensions of some  



of the elements may be exaggerated relative to other
elements for clarity. Further, where  considered
appropriate, reference numerals may be repeated among
the figures to  indicate corresponding or analogous
elements. 3 WO 2004/095246 PCT/US2004/003351  DETAILED
DESCRIPTION OF THE INVENTION Embodiments of the
present invention may solve the above problems by
providing a  mechanism to indicate the source of a
Power Management Event (PME) and/or to  5 provide
other data regarding a PME. Embodiments of the present
invention may achieve these solutions using, e.g.,
in-band messaging, whereby control messages are
communicated via the same channel with the main
traffic served by a device, and/or  out-of-band
messaging, whereby control messages are communicated
via a separate,  e.g., dedicated, channel.
Additionally or alternatively, embodiments of the
present 10 invention may bring a network or a link
into and out of a non-communicative state.
Furthermore, embodiments of the present invention may
send, receive and/or process  PME messages on behalf
of certain devices, for example, Peripheral Component
Interconnect (PCI) devices connected to a network. 15
FIG. 1 is a schematic illustration of a communications
network 100 incorporating a  message-based power
management system in accordance with exemplary
embodiments  of the present invention. Network 100 may
include at least one power-controlled device  110 and
at least one Power Management Controller (PMC) 120,
connected via a  communication link 130. 20 It will be
appreciated that the term "network" as used herein may
include any system or  sub-system which includes any
combination of hardware and/or software components
and/or devices and/or systems, for example, a
computer, a server, a peripheral device,  and the
like. Additionally or alternatively, the term
"network" may include a wired or 25 wireless Local
Area Network (LAN), an Ethernet network, a token ring
network, or any  



other suitable type of communications network. Network
100 may be implemented, for example, as a system or a
sub-system, e.g., a  computer, which may include
device 110, PMC 120, and link 130, as well as other
30 components, for example, a processor (not shown).
Alternatively, in an exemplary embodiment of the
present invention, network 100 may be implemented
using any  suitable type of communications network
including device 110, PMC 120, and link 130.  4 WO
2004/095246 PCT/US2004/003351  Device 110 may include,
for example, a desktop computer, a laptop or notebook
computer, a server, a printer, a scanner, a monitor, a
copier, a backup tape, or any other  suitable device
that may be associated with network 100. It is noted
that device 110 may 5 include, for example, a
stand-alone unit or a sub-unit of another device or
system.  Additionally or alternatively, device 110 may
include one or more software component.  It will be
appreciated that the terms "controller", "power
management controller" and/or  "PMC" as used herein
may include any suitable system, sub-system, unit,
device, 10 controller card, processor, and/or any
combination of hardware and/or software  components.
PMC- 120 may include any suitable PMC that may be
associated with network 100. It is  noted that in
embodiments of the present invention, PMC 120 may
include, for example,  15 a stand-alone unit or a
sub-unit of another device or system. In an exemplary
embodiment of the present invention, PMC 120 may be
implemented, for example,  using a computer server, a
processor, a controller card, or one or more sub-unit
of a  computer system. Additionally or alternatively,
PMC 120 may include one or more  software component.
20 Link 130 may include any suitable type of link
associated with network 100. Link 130  may include,
for example, a wired or wireless connection, and may
be active, non-active,  communicative or
non-communicative, as described in detail herein.
Additionally, link  



130 may be implemented using any suitable combination
of hardware and/or software to  25 establish network
communication between components of network 100. In
accordance with embodiments of the invention, a Power
Management Event (PME)  may include, for example, any
event that requires system action, for example, action
related to power management. In an exemplary
embodiment of the present invention, a 30 PME message
may include, for example, a data packet sent and/or
received in order to  resume operation of a device,
for example, device 110, from a low-power "sleep
mode".  5 WO 2004/095246 PCT/US2004/003351  Upon
occurrence of a PME, device 110 may send a
data-bearing PME message to PMC  120. Although the
present invention is not limited in this regard, the
PME message may  include data indicating the source of
the originating device, for example, the source
address of device 110. In an embodiment of the present
invention, such data may 5 include, for example, the
Internet Protocol (IP) address of device 110.
Additionally or  alternatively, the PME message may
include data by which the originating device may  be
identified, accessed and/or located, for example, data
representing an indication of  "Plug-and-Play modem
model 123" or "Laser printer connected to bus number
2".  Additionally or alternatively, the PME message
may include other data indicating the 10 originating
device and/or its operation and/or its properties, for
example, data  representing an indication of
"Operating at 56 kilobits per second", or "Operating
with  Interrupt Request (IRQ) 5". Additionally or
alternatively, in embodiments of the present
invention, the data-bearing  15 PME message may
include, for example, data indicating a property of
the PME that  initiated the PME message, and/or data
indicating the type of PME that initiated the  PME
message. This data may be based on a pre-defined list
or lookup table of  properties and/or types of PME,
for example, a PME that requires a device to be
brought  into "sleep mode", a PME that requires a
device to be brought into "active mode", a 20 PME that
requires further processing operations by a processor,
a PME of type  



"Incoming facsimile communication", a PME of type
"User pressed a key", and the like.  Such types may be
pre-defined in accordance with specific design
requirements, and  may include sub-types to allow more
detailed classification of the PME. 25 Additionally or
alternatively, in embodiments of the present
invention, the data-bearing  PME message may include
any other suitable data which may be relevant to the
PME  and/or to operations that need to be performed in
conjunction with the PME, in  accordance with specific
implementations and/or design requirements. 30 In
embodiments of the present invention, PMC 120 may
receive the PME message and  probe the originating
device, e.g., device 110, in accordance with the
content of the PME  message. Additionally or
alternatively, other predefined tasks may be
performed; for  6 WO 2004/095246 PCT/US2004/003351
example, if PMC 120 brings a processor out of "sleep
mode", then the processor, which  may include hardware
and/or software, may probe for the source address of
device 110.  It is noted that in embodiments of the
present invention, device 110 may initiate a PME
message on various PMEs, for example, on the arrival
of a pre-determined data packet or 5 a pre-determined
type of data packet, or on a change in the
communication mode of link  130. Device 110 may
contain additional information about the PME, and may
store  information, for example, on a data packet that
arrived from network 100 and initiated  the PME. In
embodiments of the present invention, information
about the PME may be  included in the PME message,
and/or may be stored in a memory associated with
device  10 110 for probing. Embodiments of the present
invention are described herein in the context of two
operational modes of link 130, namely, a Communicative
Mode (C-mode) and a  Non-Communicative Mode (NC-mode).
A C-mode may be defined as a mode in which 15 link 130
is either in an active state, e.g., able to transfer
data, or capable of being brought  into active state.
It will be appreciated that in embodiments of the
present invention,  link 130 may be switched and/or
converted from C-mode to NC-mode, or vice versa,  



e.g., link 130 may be brought from C-mode to NC-mode,
or vice versa. 20 A NC-mode may be defined as a mode
in which the communication channel of link 130  is
disabled, e.g., when link 130 is not supplied with
power and/or a clock signal that may  be essential for
communicative operation of link 130. Methods in
accordance with  embodiments of the present invention
may include sending and/or receiving PME  messages
over link 130, in both the C-mode and the NC-mode, as
described in detail  25 below. Reference is now made
also to FIG. 2, which is a schematic flowchart
depicting a  message-based power management method in
accordance with exemplary embodiments  of the present
invention, applied to network 100 when link 130 is in
C-mode. The 30 method may begin, as indicated at block
210, when a PME occurs, for example, at  device 110. A
PME message may be sent from device 110, as indicated
at block 220,  and received by PMC 120, as indicated
at block 230. PMC 120 may probe the  7 WO 2004/095246
PCT/US2004/003351  originating device, e.g., device
110, as indicated at block 240. As described above,
such  probing may be performed to obtain additional
information about the PME, which may  be stored in
device 110. 5 Optionally, in embodiments of the
present invention, as indicated at block 250,
additional tasks may be performed in accordance with
the content of the PME message.  For example, PMC 120
may "wake up" a processor, which may probe device 110
and  obtain data about the PME that the processor
needs in order to handle the PME. In an  exemplary
embodiment of the present invention, if the PME
message is an incoming 10 facsimile transmission, then
a fax and/or a fax/modem and/or a processor receiving
the  transmission may be brought out of "sleep mode"
and/or may process the transmission.  It is noted that
using link 130 in C-mode, a PME message may be
transferred from  device 110 to PMC 120 using the
method of FIG. 2 or any other suitable method in
accordance with embodiments of the present invention. 



15 Reference is now made to FIG. 3, which is a
schematic flowchart depicting a  message-based power
management method in accordance with exemplary
embodiments  of the present invention, applied to
network 100 when link 130 is in NC-mode. The  method
may begin, as indicated at block 310, when a PME
occurs, for example, at 20 device 110. As indicated at
block 312, device 110 may notify or signal PMC 120 on
the  need to switch link 130 from NC-mode to C-mode.
Such notification or signaling may  be out-of-band,
i.e., using a predefined signal transferred via a
dedicated wire that  connects device 110 with PMC 120.
Additionally or alternatively, such notification or
signaling may be in-band, i.e., through link 130, for
example, by transmitting energy 25 through the link in
accordance with PCI Express Specification as described
in section  4.3.2.4 (Beacon), Revision 1.0, July 22,
2002, and/or using any other suitable  transmission
protocol. As indicated at block 315, link 130 may be
switched from NC-mode to C-mode. An  30 intervention
of PMC 120 may be required in order to switch link 130
from NC-mode to  C-mode. Such intervention may
include, for example, PMC 120 restoring clock and/or
power to link 130. 8 WO 2004/095246 PCT/US2004/003351
A PME message may be sent from device 110, as
indicated at block 320, and received  by PMC 120, as
indicated at block 330. PMC 120 may probe the
originating device,  e.g., device 110, as indicated at
block 340, to obtain additional information about the
5 PME stored in device 110. Optionally, as indicated
at block 250, additional tasks and/or  operations may
be performed in accordance with the content of the PME
message, for  example, the PME message may contain
instructions and/or data to allow processing of  an
incoming transmission. Such additional tasks and/or
operations may be performed,  for example, by PMC 120,
by device 110, by another device or a processor
associated 10 with network 100, and/or by any other
suitable hardware and/or software component or  



components. It is noted that using link 130 in
NC-mode, a PME message may be  transferred from device
110 to PMC 120, for example, after link 130 is
switched from  NC-mode to C-mode. 15 In embodiments of
the present invention, it may be desired to switch
link 130 from  C-mode into NC-mode, for example, in
order to conserve power during long idle  periods.
Switching link 130 into NC-mode may include, for
example, a "handshake"  operation between device 110
and PMC 120, which operation may be performed in
accordance with a predefined protocol. Although the
present invention is not limited in 20 this regard,
the handshake operation may allow device 110 and/or
PMC 120 to prepare  for NC-mode, for example, to allow
device 110 to "arm" its signal-generating circuits or
gate internal clocks in preparation for clock removal.
Additionally or alternatively, in  embodiments of the
present invention, the handshake operation may
indicate to device  110 and/or PMC 120 that power
and/or clock is about to be suspended and/or removed,
25 and/or that sending a PME message may become
unreliable, from a certain point in time  onward.
Reference is now made to FIG. 4, which is a schematic
flowchart depicting a handshake  operation which may
be used by network 100 according to exemplary
embodiments of  30 the present invention. PMC 120 may
send a "turn-off' message to device 110 and/or to all
devices connected to PMC 120, as indicated at block
410. Device 110 may receive  the "turn-off' message,
as indicated at block 420, and may perform suitable
preparation  9 WO 2004/095246 PCT/US2004/003351  tasks
before clock and/or power removal, as indicated at
block 430. Device 110 may  send to PMC 120 an
acknowledgment message, as indicated at block 430. It
is noted  that, in embodiments of the present
invention, several acknowledgment messages may  be
accumulated and/or merged by one or more intermediate
unit, and may be routed 5 and/or sent by such one or
more intermediate unit to PMC 120, either in their
original  format or in a modified format. PMC 120 may
receive acknowledgment messages from  



several or all devices connected to PMC 120, as
indicated at block 450. Additionally or
alternatively, PMC 120 may switch link 130 and/or
other links of network 100 into  NC-mode, as indicated
at block 460. 10 In embodiments of the present
invention, an acknowledgment message sent by device
110 to PMC 120 may also trigger a "flush" operation
for earlier PME messages, thereby  to push ahead any
pending PME messages. It is noted that, in embodiments
of the  present invention, for example, embodiments
that may operate in accordance with PCI 15 ordering
rules, an acknowledgment message may be held in queue
behind earlier PME  messages and, therefore, earlier
PME messages may reach PMC 120 prior to power  and/or
clock removal. In embodiments of the present
invention, an acknowledgment  message that is
generated while one or more PME message are being
communicated  through network 100 may be held in queue
behind earlier PME messages and may not  20 bypass
such earlier PME messages. It is noted that in
embodiments of the present invention, link 130 may be
switched from  NC-mode to C-mode, or vice versa, for
example, using in-band messaging and/or  out-of-band
messaging. The messaging protocol may follow, for
example, the PCI 25 Express specification published by
PCI Special Interest Group (PCI-SIG) in July 2002,  or
using any other suitable protocol for changing the
mode of operation of link 130. In embodiments of the
present invention, several PME messages may be
received by  PMC 120 from several devices
substantially simultaneously. In such a case, PMC 120
30 may not be able to store and/or process several
concurrent PME messages, and thus PMC 120 may be
forced to "drop" or ignore some of the PME messages.
To avoid this  problem, in embodiments of the present
invention, communicating devices, for example,  10 WO
2004/095246 PCT/US2004/003351  device 110, may
periodically re-send a certain PME message to PMC 120,
until  receiving an acknowledgment message from PMC
120 that the PME message has been  



received and/or processed. 5 Reference is now made to
FIG. 7, which schematically illustrates a conceptual
diagram  of various modes of operation of a
communications link, for example, link 130 of FIG.  1,
used in conjunction with a communications network in
accordance with exemplary  embodiments of the
invention. It will be appreciated that the conceptual
diagram of  FIG. 7 is shown for demonstrative purposes
only, and that other modes and/or sequences 10 of
operation of communication links are also within the
scope of embodiments of the  invention. Reference is
now made to FIG. 5, which is a schematic illustration
of a communications  network 550 incorporating at
least one PME message-generating switch 530 and a  15
message-based power management system in accordance
with exemplary embodiments of the present invention.
Network 550 may include, for example, at least one PCI
device  510 and at least one PMC 520. PCI device 510
may be connected to switch 530 by bus  515, and switch
530 may be connected to PMC 520 by link 525. 20 PCI
device 510 may include, for example, any device which
may be connected and/or  may operate in accordance
with one or more PCI specification. PCI device 510 may
initiate a PME by sending a PME signal to PMC 520,
however, PCI device 510 may not  be able to inform PMC
520 about the origin of the PME. In accordance with
embodiments of the present invention, switch 530 may
be used to connect PCI device 25 510 to network 550
and/or to PMC 520, and to send, receive and/or process
PME  messages on behalf of PCI device 510 and/or on
behalf other devices connected to  switch 530. In an
embodiment of the present invention, a PME signal may
originate from PCI device  30 510, and may be received
by switch 530, for example, using bus 515. Switch 530
may  send a PME message to PMC 520 on behalf of PCI
device 510. The data contained in  the PME message may
identify or locate, for example, PCI device 510 and/or
bus 515 to  11 WO 2004/095246 PCT/US2004/003351  



which PCI device 510 is connected. Additionally or
alternatively, power management  software may be used
to probe bus 515 which was identified by the PME
message sent  by switch 530, to identify a property
(e.g., an identification code) of the device, for
example, PCI device 510, that originated the PME
signal. 5 It will be appreciated by persons skilled in
the art that switch 530 may be used to create,
construct, format, process, handle, send and/or
receive a PME message on behalf of one  or more
device, or a branch of several devices, which may not
be able by themselves to  perform such tasks, entirely
or in accordance with desired requirements or formats.
10 Additionally or alternatively, in embodiments of
the present invention, switch 530 may  be used to
route, re-create, re-construct and/or re-format a PME
message, such as, for  example, to convert a PME
message into a certain format, protocol or
specification.  Additionally or alternatively, switch
530 may be used, for example, to merge several  PME
messages into one PME message or several PME messages,
to split and/or copy a 15 PME message into several PME
messages, to copy and/or store PME messages for
temporary and/or long-term periods of time, or to
perform other desired tasks associated  with a PME
message or with several PME messages. Additionally or
alternatively,  switch 530 may be used to create
and/or convert a a PME messages. Additionally or
alternatively, switch 530 may perform the tasks
described above while switch 530 is 20 connected
between devices that operate in accordance with the
same or different  protocols or specifications, for
example, between a device that operates in accordance
with PCI specification and a device that operates in
accordance with PCI Express  specification. 25
Reference is now made also to FIG. 6, which is a
schematic illustration of a PME  message-generating
switch 690 in accordance with an exemplary embodiment
of the  present invention, which may be used, for
example, in conjunction with network 550 of  FIG. 5.
Switch 690 may include, for example, bus 640, bus 650,
bus 660, bus 670,  bridge 610, bridge 620, and bridge
630. Switch 690 may receive a PME signal from a 



30 PCI device 601 connected to bus 640, and may output
a PME message to another device  or to a PMC connected
to bus 670. 12 WO 2004/095246 PCT/US2004/003351  It
should be appreciated that the schematic illustration
of FIG. 6 is only an exemplary  embodiment of a switch
in accordance with an aspect of the present invention,
and that  other implementations of a switch, bridge,
controller, hub and/or router are also within  the
scope of the present invention. Further, it should be
appreciated that embodiments of 5 switch 690 may
include, for example, memory units, buffers,
processors and/or other  components (not shown), e.g.,
to facilitate the operation of specific
implementations or  to accommodate specific
requirements or functionalities. In an embodiment of
the invention, bridge 610, bridge 620 and/or bridge
630 may  10 include, for example, any suitable
Point-to-Point (P2P) bridge which may be used for
connecting devices, connecting networks, and/or
converting data between various  formats and/or
protocols. Bus 640, bus 650, bus 660 and/or bus 670
may include any  suitable internal and/or external
data bus, which may be used for connecting devices
and/or transferring data, for example, a PCI bus. In
an exemplary embodiment of the 15 present invention,
bus 640 may be connected to bridge 620, bus 650 may be
connected  to bridge 630, bus 660 may be connected to
bridge 610, and bridges 610, 620 and 630  may be
connected to bus 670. One or more device, for example,
PCI device 601, may be connected to bus 640. PCI  20
device 601 may send a PME signal, which may be
transferred and/or routed using bus  640 to bridge
620. Bridge 620 may receive the PME signal, and may
create a PME  message based on the source, e.g.,
identity, location, or other property of the device
originating the PME signal. Specifically, in an
exemplary embodiment of the present  invention, bridge
620 may construct a PME message which indicates that
PCI device 25 601 is the originating device that sent
the PME signal, and/or that a device connected to  bus
640 is the originating device that sent the PME
signal, and/or includes other data  



describing the PME and/or PCI device 601 and/or bus
640. Bridge 620 may send the  PME message using bus
670. 30 The PME message may be routed using bus 670,
and may reach another device  connected to bus 670
(not shown), a PMC connected to bus 670 (not shown),
or another  bridge, for example, bridge 610, in which
case the PME message may be routed  13 WO 2004/095246
PCT/US2004/003351  upstream. Bridge 610 may transfer
the PME message to another device connected to it
using bus 660, either in the same format as received
by bridge 610 or in another format  as modified by
bridge 610. It is noted that bridge 620 and/or bridge
610 may, for  example, create and/or output a PME
message based upon an incoming PME signal, 5 create
and/or output a PME message based upon an incoming PME
message, re-format  and/or re-construct a PME message,
or merge several PME signals and/or PME  messages into
one or more PME message. Embodiments of the present
invention may be implemented by software, by hardware,
or  10 by any combination of software and/or hardware
as may be suitable for specific  applications or in
accordance with specific design requirements.
Embodiments of the  present invention may include
units and sub-units, which may be separate of each
other  or combined together, entirely or partly, and
may be implemented using specific,  multi-purpose or
general processors, or devices as are known in the
art. Some 15 embodiments may include buffers,
registers, storage units and/or memory units, for
temporary or long-term storage of data or in order to
facilitate the operation of a specific  embodiment.
While certain features of the invention have been
illustrated and described herein, many  20
modifications, substitutions, changes, and equivalents
may occur to those of ordinary  skill in the art. It
is, therefore, to be understood that the appended
claims are intended to  cover all such modifications
and changes as fall within the true spirit of the
invention. 14 



WO 2004/095246 PCT/US2004/003351  CLAIMS 1. An
apparatus comprising a controller to process a
data-bearing power management  event message received
over a link from a device. 5 2. The apparatus of claim
1, wherein said data-bearing power management event
message includes an indication of a property of said
device. 3. The apparatus of claim 2, wherein said
property includes an address of said device.  10 4.
The apparatus of claim 2, wherein said property
includes an identity of said device.  5. The apparatus
of claim 1, wherein said data-bearing power management
event  message includes an indication of a property of
a power management event. 15 6. The apparatus of claim
1, wherein said data-bearing power management event
message includes an indication of a type of a power
management event. 7. The apparatus of claim 1, wherein
said controller is able to send a turn-off message  20
to said device over said link. 8. The apparatus of
claim 7, wherein said controller is able to receive an
acknowledgment message from said device over said
link. 25 9. The apparatus of claim 1, wherein said
controller is able to probe said device. 10. The
apparatus of claim 1, wherein said controller is able
to perform an operation  based on a content of said
data-bearing power management event message. 30 11.
The apparatus of claim 1, wherein said controller is
able to switch said link from a  non-communicative
mode to a communicative mode. 15 WO 2004/095246
PCT/US2004/003351  12. The apparatus of claim 11,
wherein said controller is able to restore clock to
said  link. 



13. The apparatus of claim 11, wherein said controller
is able to restore power to said  5 link. 14. The
apparatus of claim 11, wherein said controller is able
to receive a notice from  said device including an
indication on a need to switch said link. 10 15. The
apparatus of claim 14, wherein said controller is able
to receive said notice  from said device out-of-band.
16. The apparatus of claim 14, wherein said controller
is able to receive said notice  from said device in
accordance with Peripheral Component Interconnect
(PCI)  15 Express specification. 17. The apparatus of
claim 14, wherein said controller is able to receive
said notice  from said device in-band. 20 18. The
apparatus of claim 14, wherein said controller is able
to receive said notice  from said device by receiving
energy transmitted over said link. 19. A device able
to send a data-bearing power management event message.
25 20. The device of claim 19, wherein said
data-bearing power management event  message includes
an indication of a property of said device. 21. The
device of claim 20, wherein said property comprises at
least one property  selected from the group consisting
of an address of said device and an identity of  30
said device. 16 WO 2004/095246 PCT/US2004/003351  22.
The device of claim 19, wherein said data-bearing
power management event message includes an indication
of a property of a power management event. 23. The
device of claim 19, wherein said data-bearing power
management event  5 message includes an indication of
a type of a power management event. 24. The device of
claim 19, wherein said device is able to send an
acknowledgement  message to a controller. 10 25. The
device of claim 19, wherein said device is able to
send a notice to a controller  



including an indication on a need to switch a link
connecting said device and said  controller. 26. The
device of claim 25, wherein said device is able to
send said notice to said  15 controller out-of-band.
27. The device of claim 25, wherein said device is
able to send said notice to said  controller in
accordance with Peripheral Component Interconnect
(PCI) Express  specification. 20 28. The device of
claim 25, wherein said device is able to send said
notice to said  controller in-band. 29. The device of
claim 25, wherein said device is able to send said
notice to said  25 controller by transmitting energy
over said link. 30. The device of claim 19, wherein
said device comprises a modem.  31. The device of
claim 19, wherein said device comprises a printer.  30
32. A system comprising: a device able to send a
data-bearing power management event message;  17 WO
2004/095246 PCT/US2004/003351  a controller able to
process said message; and a link connecting said
device to said controller. 33. The system of claim 32,
comprising a switch able to determine the identity of
said  5 device and to create said data-bearing power
management event message. 34. The system of claim 32,
comprising a switch able to receive a signal
indicating a  power management event and to create
said data-bearing power management event  message
based on said signal. 10 35. The system of claim 32,
comprising a switch able to convert a first
data-bearing  



power management event message in a first format to a
corresponding data-bearing  power management event
message in a second format. 15 36. The system of claim
32, wherein said first format is based on Peripheral
Component Interconnect (PCI) specification, and
wherein said second format is  based on Peripheral
Component Interconnect (PCI) Express specification.
37. A method comprising sending a data-bearing power
management event message  20 from a device. 38. The
method of claim 37, wherein sending the data-bearing
power management  event message comprises sending a
data-bearing power management event  message including
an indication of a property of a source of said
data-bearing  25 power management event message. 39.
The method of claim 38, wherein said property
comprises at least one property  selected from the
group consisting of an address of a source of said
data-bearing  power management event message and an
identity of a source of said data-bearing  30 power
management event message. 18 WO 2004/095246
PCT/US2004/003351  40. The method of claim 37, wherein
sending the data-bearing power management event
message comprises sending a data-bearing power
management event  message including a type of a power
management event. 5 41. The method of claim 37,
further comprising:  receiving a message from a
controller; and sending an acknowledgment message from
said device. 42. The method of claim 37, comprising,
before sending said data-bearing power  10 management
event message, sending a notice to a controller
including an  indication of a need to switch a link
from a non-communicative mode to a  communicative
mode. 43. The method of claim 42, wherein sending said
notice comprises sending said  



15 notice out-of-band. 44. The method of claim 42,
wherein sending said notice comprises sending said
notice in accordance with Peripheral Component
Interconnect (PCI) Express  specification. 20 45. The
method of claim 42, wherein sending said notice
comprises sending said  notice in-band. 46. The method
of claim 42, wherein sending said notice comprises
transmitting  25 energy through said link. 47. The
method of claim 37, comprising, before sending said
data-bearing power  management event message:
determining the identity of said device; and 30
creating said data-bearing power management event
message based on said  identity. 19 WO 2004/095246
PCT/US2004/003351  48. The method of claim 37,
comprising, before sending said data-bearing power
management event message: receiving a signal
indicating a power management event; and creating said
data-bearing power management event message based on
said signal.  5 49. The method of claim 37,
comprising, before sending said data-bearing power
management event message, converting a first
data-bearing power management  event message in a
first format to a corresponding data-bearing power
management  event message in a second format. 10 50.
The method of claim 49, wherein said first format is
based on Peripheral  Component Interconnect (PCI)
specification, and wherein said second format is  



based on Peripheral Component Interconnect (PCI)
Express specification. 15 51. A method comprising
receiving a data-bearing power management event
message.  52. The method of claim 51, further
comprising processing said data-bearing power
management event message. 20 53. The method of claim
51, further comprising sending a turn-off message to
said  device. 54. The method of claim 51, further
comprising probing a source of said data-bearing
power management event message. 25 55. The method of
claim 51, further comprising performing an operation
based on a  content of said data-bearing power
management event message. 56. The method of claim 51,
comprising, before receiving said data-bearing power
30 management event message, switching a link between
a device and a controller  from a non-communicative
mode to a communicative mode. 20 WO 2004/095246
PCT/US2004/003351  57. The method of claim 56, wherein
switching said link comprises restoring clock to  said
link. 58. The method of claim 56, wherein switching
said link comprises restoring power to  5 said link.
59. An article comprising a storage medium having
stored thereon instructions that,  when executed by a
processing platform, result in sending a data-bearing
power  management event message from a device. 10 60.
The article of claim 59, wherein the instructions that
result in sending the  data-bearing power management
event message result in sending a data-bearing  power
management event message including an indication of a
property of a  source of said data-bearing power
management event message. 



15 61. The article of claim 60, wherein said property
comprises at least one property  selected from the
group consisting of an address of a source of said
data-bearing  power management event message and an
identity of a source of said data-bearing  power
management event message. 20 62. The article of claim
59, wherein the instructions that result in sending
the  data-bearing power management event message
result in sending a data-bearing  power management
event message including a type of a power management
event.  25 63. The article of claim 59, wherein the
instructions further result in: receiving a message
from a controller; and sending an acknowledgment
message from said device. 64. The article of claim 59,
wherein the instructions further result in, before
sending  30 said data-bearing power management event
message, sending a notice to a  controller including
an indication of a need to switch a link from a
non-communicative mode to a communicative mode. 21 WO
2004/095246 PCT/US2004/003351  65. The article of
claim 64, wherein the instructions that result in
sending said notice result in sending said notice
out-of-band. 5 66. The article of claim 64, wherein
the instructions that result in sending said notice
result in sending said notice in accordance with
Peripheral Component  Interconnect (PCI) Express
specification. 67. The article of claim 64, wherein
the instructions that result in sending said notice
10 result in sending said notice in-band. 68. The
article of claim 64, wherein the instructions that
result in sending said notice  result in transmitting
energy through said link. 15 69. The article of claim
59, the instructions further result in, before sending
said  



data-bearing power management event message:
determining the identity of said device; and creating
said data-bearing power management event message based
on said  identity. 20 70. The article of claim 59,
wherein the instructions further result in, before
sending  said data-bearing power management event
message: receiving a signal indicating a power
management event; and creating said data-bearing power
management event message based on said signal.  25 71.
The article of claim 59, wherein the instructions
further result in, before sending  said data-bearing
power management event message, converting a first
data-bearing power management event message in a first
format to a corresponding  data-bearing power
management event message in a second format. 30 22 WO
2004/095246 PCT/US2004/003351  72. The article of
claim 59, wherein said first format is based on
Peripheral Component Interconnect (PCI) specification,
and wherein said second format is  based on Peripheral
Component Interconnect (PCI) Express specification. 5
73. An article comprising a storage medium having
stored thereon instructions that,  when executed by a
processing platform, result in receiving a
data-bearing power  management event message. 74. The
article of claim 73, wherein the instructions further
result in processing said  10 data-bearing power
management event message. 75. The article of claim 73,
wherein the instructions further result in sending a
turn-off  message to said device. 15 76. The article
of claim 73, wherein the instructions further result
in probing a source  



of said data-bearing power management event message.
77. The article of claim 73, wherein the instructions
further result in performing an  operation based on a
content of said data-bearing power management event
20 message. 78. The article of claim 73, wherein the
instructions result in, before receiving said
data-bearing power management event message, switching
a link between a device  and a controller from a
non-communicative mode to a communicative mode. 25 79.
The article of claim 78, wherein the instructions that
result in switching said link  result in restoring
clock to said link. 80. The article of claim 78,
wherein the instructions that result in switching said
link  30 result in restoring power to said link. 23 


