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PROVIDING POWER TO A SERVER

BACKGROUND

[0001] A network includes a number of user devices, servers and
switches. The user devices, servers and switches may be connected to each
other. By connecting the user devices, servers and switches to each other, the
user devices and the servers may exchange data in the form of packets.
Further, the user devices and the servers may share hardware resources to

maximize computing power.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] The accompanying drawings illustrate various examples of the
principles described herein and are a part of the specification. The examples do
not limit the scope of the claims.

[0003] Fig. 1A is a diagram of a system for providing power to a
server’'s network interface controller (NIC), according to one example of
principles described herein.

[0004] Fig. 1B is a diagram of a system for providing power to a
server’'s NIC, according to one example of principles described herein.

[0005] Fig. 2Ais a diagram of a NIC, according to one example of
principles described herein.

[0006] Fig. 2B is a diagram of a NIC, according to one example of
principles described herein.

[0007] Fig. 3 is a diagram of power sourcing equipment (PSE)
connected to a powered device (PD) via a network cable, according to one

example of principles described herein.
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[0008] Fig. 4 is a flowchart a method for providing power to a server,
according to one example of principles described herein.

[0009] Fig. 5is a flowchart of a method for providing power to a
server, according to one example of principles described herein.

[0010] Throughout the drawings, identical reference numbers

designate similar, but not necessarily identical, elements.

DETAILED DESCRIPTION

[0011] As mentioned above, a network includes a number of user
devices, servers and switches. The servers may be running instances of
applications capable of accepting requests from a user device and giving
responses accordingly. Often, the servers are powered off or are in a stand-by
mode. When the servers are powered off or are in the stand-by mode, the
servers reboot in order to apply a number of configuration settings before
accepting requests from the user devices and giving responses accordingly.

[0012] While the servers are in stand-by mode, peripheral component
interconnect express (PCle) slots and/or open compute platform (OCP)
connectors do not provide sufficient power to a network interface controller
(NIC) on the servers to link on both primary ports, the network controller
sideband interface (NC-SI) port, and to be discovered or apply configuration
settings. As a result, the servers are rebooted again to apply the number of
configuration settings. This may cause a delay in accepting requests from the
user devices and giving responses accordingly.

[0013] The principles described herein include a system and a method
for providing power to a server. Such a system and a method includes a switch
with power sourcing equipment (PSE) and a server with a NIC. The PSE to
transfer power to the NIC of the server via a network cable to change
configuration settings prior to the server booting from a stand-by mode. Such a
system allows power to be provided to the NIC without special modifications or
power cables form a system board to the NIC. As a result, by using power over

Ethernet (PoE) techniques, the switch can supply enough power via PoE to the
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NIC using the network cable to change configuration settings. Further, the NIC
transitions to PCl-express power rails when the server is fully powered up.

[0014] In the present specification and in the appended claims, the
term “PoE” means a standardized or ad-hoc system which pass electrical power
along with data on Ethernet cabling or a network cable such as a twisted pair or
twinaxial cable. This allows a single cable to provide both data connection and
electrical power to devices, such as a NIC.

[0015] In the present specification and in the appended claims, the
term “PSE” means a device that provides power over a network cable such as a
twisted pair or twinaxial cable. As will be described in other parts of this
specification the PSE may be circuit.

[0016] In the present specification and in the appended claims, the
term “powered device (PD)” means circuitry that is used to extract power from a
PSE and provide the power to selected NIC components and portions of the
application-specific integrated circuit (ASIC). The PD may receive PoE a
switch’s PSE via a network cable.

[0017] Further, as used in the present specification and in the
appended claims, the term “a number of” or similar language is meant to be
understood broadly as any positive number comprising 1 to infinity; zero not
being a number, but the absence of a number.

[0018] In the following description, for purposes of explanation,
numerous specific details are set forth in order to provide a thorough
understanding of the present systems and methods. It will be apparent,
however, to one skilled in the art that the present apparatus, systems, and
methods may be practiced without these specific details. Reference in the
specification to “an example” or similar language means that a particular
feature, structure, or characteristic described in connection with that example is
included as described, but may not be included in other examples.

[0019] Referring now to the figures, Fig. 1A is a diagram of a system
for providing power to a server’'s NIC, according to one example of principles
described herein. As will be described below, the system includes a switch with
PSE and a server with a NIC. The PSE of the switch transfers power to the NIC
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of the server via a network cable to change configuration settings prior to the
server booting from a stand-by mode.

[0020] Asillustrated, the system (100) includes a switch (103). As will
be described in Fig. 1B, the switch (103) may be part of networking equipment.
The switch (103) may be a networking device that connects devices together on
a network by using packet switching to receive, process, and forward data to a
destination device. Further, the switch (103) forwards data to one or multiple
devices that need to receive it, rather than broadcasting the same data out of
each of its ports. As will be described in other parts of this specification, the
switch (103) may be a top of rack (ToR) switch.

[0021]  Further, the system (100) may include PSE (104). Although
the PSE (104) is illustrated separate from the switch (103) in Fig. 1A, the switch
(103) may include the PSE (104). As will be described in Fig. 1B, the PSE (104)
may be part of networking equipment. The PSE (104) may provide PoE via a
network cable (110) to a NIC (108) on a server (106). More information about
the PSE (104) will be described in other parts of this specification.

[0022] The system (100) may further include the server (106). The
server (106) may be a generic server that uses industry standard PCle slot or
OCP mezzanine slots. The server (106) may be a running instance of an
application capable of accepting requests from user devices and giving
responses accordingly. Further, the server (106) facilitates the user devices to
share data, information, or hardware resources. Further, the server (106) may
be connected to the user devices via a network. As a result, the server (106)
provides an essential service across a network to private users inside a large
organization or to public users.

[0023] Further, the server includes the NIC (108). As will be
described in other parts of this specification, the NIC (108) may be a computer
hardware component that connects a computer, such as the server (106), to a
network. The NIC (108) implements electronic circuitry needed to communicate
using a specific physical layer and data link layer standard such as Ethernet,

Fibre Channel, or Token Ring.
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[0024] The system (100) further includes the network cable (110).
The network cable (110) is connected between the PSE (104) of the switch
(103) and the server (106). In one example, power such as PoE from the PSE
(104) of the switch (103) is transferred to the NIC (108) of the server (106) via
the network cable (110). As will be described in other parts of this specification,
the NIC (108) temporarily uses a PD to extract PoE power to support link on its
NIC ports the NC-SI port to an external100Base-T physical layer (PHY), and a
NIC application-specific integrated circuit’'s (ASIC) embedded management
processor for discovery and to change of the configuration settings. In some
examples, a determining system (160) may determine when the PSE (104) is to
transfer power to the NIC (108) of the server (106) via the network cable (110)
to change configuration settings prior to the server (106) booting from a stand-
by mode. Although not illustrated, the determining system (160) includes a
processor and computer program code. The computer program code is
communicatively coupled to the processor. The computer program code causes
the processor to execute the designated function described above. Such a
system (100) allows PoE to provide more power to the NIC (108) than a
standard PCle or OCP slot can provide without special modifications or power
cables from the system board to the NIC (108). As a result, by using PoE
techniques, the switch (103) can supply PoE to the NIC (108) via the network
cable (110). This allows the NIC (108) to link and communicate while the server
(106) is in stand-by power mode to apply configuration settings. Further, the
NIC (108) transitions to PCl-express power rails when the server (106) is fully
powered up. More information about the system (100) will be described later on
in this specification.

[0025] While this example has been described with reference to the
system including one switch to transfer PoE to the NIC via one network cable,
the system may include several switches and several network cables. For
example, the system may include two switches and four network cables.

[0026] Fig. 1B is a diagram of a system for providing power to a
server’'s NIC, according to one example of principles described herein. As will

be described below, the system includes a switch with PSE and a server with a
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NIC. The PSE of the switch transfers power to the NIC of the server via a
network cable to change configuration settings prior to the server booting from a
stand-by mode.

[0027] Asillustrated, the system (150) includes network equipment
(102). The network equipment (102) may include a number of switches (102).
The switches (103) may include ToR switch A (103-1) and ToR switch B (103-
2). As mentioned above, the switches (103) may be a computer networking
device that connects devices together on a network by using packet switching to
receive, process, and forward data to a destination device. Further, the
switches (103) may be 1 unit (U).

[0028] Further, each of the switches (103) may include a switch ASIC
(112). For example, ToR switch A (103-1) includes switch A ASIC (112-1). ToR
switch B (103-2) includes switch B ASIC (112-2). The switch ASICs (112) may
control logic of the switches (103). As a result, the switch ASICs (112) may
control the logical flow of receiving, processing, and forwarding packets of data
to a destination device, such as a user device or a server.

[0029] Further, each of the switches (103) may include PSEs (104).
For example, ToR switch A (103-1) includes PSE A (104-1). ToR switch B (103-
2) includes PSE B (104-2). As mentioned above, each of the PSEs (104) may
provide PoE on a network cable (110). In some examples, the PSEs (104)
detect if power is needed, how much power is needed, and provide PoE on a
port by port basis. Further, the PSEs (104) are managed to avoid over
commitment and to distribute PoE evenly. As will be described below, for a NIC
with a dual port, PoE can be taken from either port or from both ports. If the
PSEs (104) of the switches (103) provide PoE to two ports of the NIC (108),
each of the switches’ PSEs provides half the needed power to the NIC (108).

[0030] Asillustrated, each of the switches (103) includes Ethernet
downlink ports (114). For example, ToR switch A (103-1) includes Ethernet
downlink port A (114-1). ToR switch B (103-2) includes Ethernet downlink port
B (114-2). In some examples, each of the switches (103) may contain eighty or
more Ethernet downlink ports and enough uplinks for a one to three bandwidth

oversubscription ratio. As illustrated, the Ethernet downlink ports (114) connect
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the network cable (110) to connectors (116) of the NIC (108). As a result, the
PSEs (104) of the switches (103) are connected to the NIC (108) via connectors
(116) and the network cable (110).

[0031]  Further, the system (150) includes a server (106). The server
(106) facilitates the user devices to share data, information, or hardware
resources. Further, the server (106) may be connected to the user devices via
a network.

[0032] As illustrated, the server (106) includes the NIC (108). In some
examples, NICs are connected in pairs on the server (106) for fail redundancy.
As mentioned above, the Ethernet downlink ports (114) are connected, via the
network cable (110), to the connectors (116) of the NIC (108). As illustrated, the
NIC includes two connectors (116). As a result, the NIC (108) may be a NIC
with a dual port.

[0033] As mentioned above, the NIC (108) may include a number of
connectors (116). The connectors (116) are used to connect the Ethernet
downlink ports (114) to the connectors (116) of the NIC (108) via the network
cable (110). In some examples, the connectors may be RJ-45 connectors,
small form-factor pluggable (SFP) connectors, RCx2 connectors, or other
connectors. When the connectors (116) of the NIC (108) are connected to the
Ethernet downlink ports (114), they will indicate how much power is need using
institute of electrical and electronics engineers (IEEE) standard PoE protocols.
More information about the connectors (116) will be described in other parts of
this specification.

[0034] The NIC (108) may further include a PD (118). The PD (118)
may be circuitry that is used to provide power to portions of the NIC ASIC (111).
The PD (118) may receive PoE from a switch’s PSE via the network cable
(110). As a result, the PD (118) supports the NIC ASIC (111) for discovery and
to change the configuration settings. As will be described in other parts of this
specification, the PD (118) on the NIC (110) indicates, via a current feedback,
the power class of a powered device. The power class may be a very low

power class 1 powered device or a lower power class 2 powered device.
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[0035] Further, the NIC may include the NIC ASIC (111). As
illustrated the PD (118) may be connected to the NIC ASIC (111). The NIC
ASIC (111) may control the logic of the NIC (108). As a result, the NIC ASIC
(111) may provide functionality to the NIC (108). More information about the
NIC (108) will be described in other parts of this specification.

[0036] Asillustrated, the NIC ASIC (111) may be connected to a
baseboard management controller (BMC) (120) of the server (106) via a number
of connectors (122) and a cable (124). The BMC (120) may be a specialized
microcontroller embedded on the motherboard of the server (106). The BMC
(120) manages the interface between system management software and
platform hardware. Further, different types of sensors built into the server (106)
report to the BMC (120) on parameters such as temperature, cooling fan
speeds, power status, operating system (OS) status, other parameters, or
combinations thereof. The BMC (120) monitors the sensors and can send alerts
to a system administrator via a network if any of the parameters do not stay
within preset limits, indicating a potential failure of the server (106).

[0037] An overall example will now be described with reference to Fig.
1B. The initial state of the server (106) may be in stand-by mode with auxiliary
power distributed to the BMC (120) and selected PCle slots. When the
connectors (116) of the NIC (108) are connected via the network cable (110) to
the PSEs (104) of the switches (103), they will indicate how much power they
need using IEEE standard protocols. The PSE (104) detects if power is
needed, how much power, and provide PoE on a port by port basis to the
connectors (116) of the NIC (108). For example, PSE A (104-1) provides half
the PoE that the NIC (108) needs. Further, PSE B (104-2) provides the other
half of the PoE that the NIC (108) needs. The PD (118) provides a higher PoE
voltage to a regulator that lowers the voltage suitable for the NIC components
(108). When the NIC ASIC (111) receives PoE, it executes a built in self-test
(BIST) and awaits further configuration settings and set up instructions. Since
the server (106) is still in stand-by mode, the NIC (108) executes configuration

settings and set up prior to a first boot. As a result, the server (106) does not
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need to be restarted or rebooted for the configuration settings and set up to take
effect.

[0038] Fig. 2Ais a diagram of a NIC, according to one example of
principles described herein. As will be described below, the NIC is used for
receiving PoE from a switch to change configuration settings prior to a server
booting from a stand-by mode. The NIC further includes a NIC ASIC with a NC-
Sl. Further, the NIC includes a PD.

[0039] Asiillustrated, the NIC (108) includes a PD (118). The PD
(118) may be circuitry that supports a NIC ASIC (111) for discovery and to
change of the configuration settings. As will be described in other parts of this
specification, the PD (118) on the NIC (110) indicates, via a current feedback, a
class device. The class device may be a very low power class 1 powered
device with a power range of 0.44 to 3.83 watts (W). For higher speed links
such as quad small form-factor pluggable (QSFP) 28, the NIC ASIC may need
more power. This puts the NIC ASIC into the lower power class 2 powered
device power range between .84 to 6.49 W. As a result, the PD (118) of the
NIC (108) determines, via a current feedback, a class device of components of
the server.

[0040] Asiillustrated, the NIC (108) includes a NIC ASIC (111). As
mentioned above, the NIC ASIC (111) may control the logic of the NIC (108).
As a result, the NIC ASIC (111) may provide functionality to the NIC (108). In
some example, the PD (118) provides power to the NIC ASIC (111) for
discovery and to change the configuration settings. The configuration settings
of the NIC may include, but not limited to, partitioning, scheduling, policies,
resource adjustment, initial configuration, and network boot parameters. This
allows the switch management to discover the type of device and changes its
configuration setting prior to the server booting.

[0041]  Further, the NIC ASIC (111) may include a NC-SI (230). The
NC-SI (230) may be a NC-SI reduced media-independent interface (RMII) port.
The NC-SI (230} is an electrical interface and protocol which enables the
connection of a BMC to a set of NICs in a server for the purpose of enabling

out-of-band remote manageability. Out-of-band management includes the use
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of a dedicated channel for managing network devices. This allows a network
operator to establish trust boundaries in accessing the management function to
apply it to network resources. It also can be used to ensure management
connectivity, including the ability to determine the status of any network
component, independent of the status of other in-band network components.
More information about the NIC (108) will be described in other parts of this
specification.

[0042] Fig. 2B is a diagram of a network interface controller (NIC),
according to one example of principles described herein. As will be described
below, the NIC includes connectors for receiving PoE from a switch to change
configuration settings prior to a server booting from a stand-by mode. The NIC
further includes a NIC ASIC with a NC-SI. Further, the NIC includes a PD.

[0043] Asillustrated, the NIC (108) includes connectors (116). As
mentioned above, the connectors (116) may allow the NIC (108) to be
connected to a PSE of a switch via a network cable. The connectors may be a
pair of SFP28 sockets, an RJ-45 or an RCx2 connector. The SFP28 and RCx
connectors support two ports of 10 Gigabyte (Gb) and/or 25 Gb rates. As a
result, the connectors (116) may receive PoE from a switch via the network
cable.

[0044] Asillustrated, the NIC (108) may include a regulator (224).
After the PSE of the switch decides to supply PoE to the NIC (108), the PD
(118) provides PoE voltages to the regulator (224). The regulator (224)
distributed lower voltage power to the NIC ASIC (111), its necessary non-
volatile memory (NVM), and a PHY (226). In some examples, the regulator
(224) may provide a direct current (DC) voltage.

[0045] Further, the NIC (108) may include the PHY (226). The PHY
(226) may be a 100Base-T PHY. The PHY (226) may be connected to the
regulator (224), a connector (128), and the NC-SI (230). The PHY (226) may be
the circuitry need to implement physical layer functions. A PHY connects a link
layer device such as a media access control MAC to a physical medium such as
a twisted pair copper cable. The PHY (226) includes a physical coding sublayer
(PCS) and a physical medium dependent (PMD) layer. The PCS encodes and

10
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decodes the data that is transmitted and received. The encoding makes it
easier for a receiver to recover a signal.

[0046] For the PHY (226) to connect to the NC-SI (230), the NIC (108)
may include RMII logic (234). The RMII logic (234) may include hardware and
computer program code implemented on a processor to allow the PHY (226) to
connect to the NC-SI (230). In some examples, the RMII logic (234) may be a
state machine or include pre-configuration such that the PHY (226) can
communicate with the NC-SI (230).

[0047] The NIC (108) may further include the connector (128). As
illustrated in Fig. 2B, the connector (128) may allow the NIC (108) to connect to
a BMC of a server. The connector (128) may be an RJ-45 connector. If the
PHY (226) detects link on the connector (128), the NIC (108) will set up an edge
virtual bridging (EVB) S-channel for sideband management traffic on the
server's BMC. As a result, it provides an in-band, yet isolated S-channel for
management traffic to the server's BMC. This allows the switches (103) to
connect to the server’s proprietary BMC interface. Further, the NIC ASIC (111)
may connect to other components via a I/O bus (232) such as PCI-Express.

[0048] Fig. 3 is a diagram of PSE connected to a PD via a network
cable, according to one example of principles described herein. As will be
described below, the PSE of a switch is connected to a PD of a NIC via a
network cable.

[0049] Asillustrated, the diagram (300) includes PSE (350). The PSE
(350) may include a return voltage (352-1). The return voltage (352-1) may be -
48 volts (V). The PSE (352) may include a supply voltage (352-2). The supply
voltage (352-2) may be 48 V. The return voltage (352-1) and the supply voltage
(352-2) may be used to power electrical components of the PSE (350).

[0050] Further, the PSE (350) may include a number of capacitors
(354). The capacitors (354) include capacitor one (354-1), capacitor two (354-
2), and capacitor three (354-3). Capacitor one (354-1) may be connected
between the return voltage (352-1) and the supply voltage (352-2). Further,
capacitor one (354-1) may be a 0.1microfarad (uF) capacitor. Capacitor two

(354-2) may be connected between the return voltage (352-1) and the supply

11
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voltage (352-2). Further, capacitor two (354-2) may be a 0.1 uF capacitor.
Capacitor three (354-3) may be connected between the supply voltage (352-2)
and a VDDS input (364-1) of a PSE controller (356). Further, capacitor three
(354-1) may be a 0.1 uF capacitor.

[0051] The PSE (352) may include a PSE controller (356). The PSE
controller (356) is an autonomous single-channe! PSE controller for use in IEEE
802.3af compliant Pok systems. The PSE controller (356) includes an onboard
power metal-oxide—semiconductor field-effect transistor (MOSFET), internal
inrush, current limit, and short-circuif control, IEEE 802.3af compliant PD
detection and classification circuitry, and selectable alternating current (AC} or
DC disconnect sensing. Onboard control algorithms provide complete IEEE
802.3af compliant operation without the need of a microconiroller. The PSE
controller (356) simplifies PSE implementation, needing a single 48V supply and
a small number of passive support components. Programmable onboard power
management circuitry permits muitiple PSE controllers to allocate and share
power in multi-port systems, allowing maximum utilization of the 48V power
supply all without the intervention of a host processor. The port current limit can
be configured to automatically adjust to the detected PD class. Detection
backoff timing is configurable for either Endpoint or Midspan operation. Built-in
foldback and thermal protection provide comprehensive fault protection.

[0052] As illustrated, the PSE controller's VSS input (364-2) and OUT
output (364-3) are connected to the supply voltage (352-2). Further, the PSE
controller’s VDD48 input (364-4) is connected to the return voltage (352-1).

[0053] The PSE (352) may further include a diode (358). The diode
(358) may be connected between the return voltage (352-1) and the supply
voltage (352-2). Further, the diode may be bias as illustrated in Fig. 3.

[0054] The PSE (352) may include a transformer (360). The
transformer (360) may be an electrical device that transfers energy between two
or more circuits through electromagnetic induction. For example, between the
PSE (350) and a PD (370). Commonly, transformers are used to increase or

decrease the voltages of alternating current in electric power applications. The
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transformer (360) may include a transmitting (Tx) side (360-1) and a receiving
(Rx) (360-2) side.

[0055] The diagram (300) may include a network cable (362). The
network cable (362) may include two spare pairs (362-1 and 362-4). The two
spare pairs (362-1 and 362-4) may be connected to the return voltage (352-1)
and the supply voltage (352-2) as illustrated. In some examples, the two spare
pairs (362-1 and 362-4) may or may not be used for transferring PoE to the PD
(370).

[0056] The network cable (362) may further include two data pairs
(362-2 and 362-3). The two data pairs (362-2 and 362-3) may be connected to
the Tx (360-1) and the Rx (360-2) of the transformer as illustrated in Fig. 3. In
some examples, the two data pairs (362-2 and 362-3) may be used for
transferring PoE to the PD (370).

[0057] The diagram (300) further includes the PD (370). The PD
(370) may include a transformer (372). The transformer (372) may include a Tx
(372-1) side and an Rx (372-2) side. The network cable (362) may be
connected to the Tx (372-1) and the Rx (372-2) as illustrated in Fig. 3.

[0058] Asillustrated, the PD (370) may include a first rectifier (374-1).
The first rectifier (374-1) maybe connected to the Tx (372-1) and the Rx (372-2)
as illustrated in Fig. 3. The second rectifier (374-2) may be connected to the Tx
(372-1) and the Rx (372-2) as illustrated in Fig. 3.

[0059] The PD (370) may include a first capacitor (376-1). The first
capacitor (376-1) may be a 300 uF capacitor. The first capacitor (376-1) may be
connected to a first node (388) and a Vout output (386-1) of a based PD switch
(382).

[0060] The PD (370) may include a second capacitor (376-2). The
second capacitor (376-2) may be a 0.1 uF capacitor. The second capacitor
(376-2) may be connected between a Vin input (386-1) of the based PD switch
(382) and the first node (388).

[0061] The PD (370) may include a diode (378). The diode (378) may
be biased as illustrated in Fig. 3. Further, the diode (378) may be connected

13
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between the Vin input (386-1) of the based PD switch (382) and the first node
(388).

[0062] The PD (370) may further include a resistor (380). The resistor
(380) may be connected between the Vin input (386-1) of the based PD switch
(382) and a Rclass input (384-2) of the based PD switch (382).

[0063] The PD (370) may include a based PD switch (382). The
based PD switch (382) combines an IEEE 802.3af compliant PD interface with a
current mode switching regulator, providing a complete power solution for PD
applications. The based PD switch (382) integrates a 25 thousand ohm
signature resistor, classification current source, thermal overload protection,
signature disable and power good signal along with an under voliage lockout
optimized for use with the IEEE required diode bridge. The precision dual level
input current limit allows the based PD switch (382) to charge large load
capacitors and interface with legacy PokE systems. The current mode swiiching
regulator is designed for driving a 6 volt (V) rated N-channel MOSFET and
features programmabile slope compensation, soft-start, and constant frequency
operation, minimizing noise even with light loads. The based PD switch (382)
includes an onboard error amplifier and voltage reference allowing use in both
isolated and non-isolated configurations.

[0064] The based PD switch (382) may include a number of inputs.
The inputs may include a Vin input (386-1), the Rclass input (384-2), and a
ground input (384-3).

[0065] The based PD switch (382) may include a number of outputs.
The outputs may include a positive vout output (386-2) and a negative vout
output (386-3).

[0066] Fig. 4 is a flowchart a method for providing power to a server,
according to one example of principles described herein. In one example, the
method (400) may be executed by the system of Fig. 1. In other examples, the
method (400) may be executed by other systems such as system 150, system
200, system 250, or system 300. In this example, the method (400) includes
determining (401) when a server is in stand-by mode with auxiliary power
distributed to a BMC and PCle slots and providing (402) PoE on a port by port

14
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basis to the server via a network cable to change configuration settings prior to
the sever booting from a stand-by mode.

[0067] As mentioned above, the method (400) includes determining
(401) when a server is in stand-by mode with auxiliary power distributed to a
BMC and PCle slots. In some examples the method (400) may interacted with
components of the server to determine when the server is in stand-by mode.
For example, the method (400) may utilize the NIC’s power management
circuity to detect the absence of main power. Further, the method (400) may
utilize the NIC’s power management circuity to detect the presents of auxiliary
power.

[0068] As mentioned above, the method (400) includes providing
(402) PoE on a port by port basis to the server via a network cable to change
configuration settings prior to the sever booting from a stand-by mode. When
the NIC ports are cabled to a pair of PSE, they will indicate how much power
they need. The PoE at a switch is managed to avoid over commitment and to
distribute the power evenly between a topology of the switch. For example, the
PD on the NIC may indicate this it is a class 2 powered device by using a
resistance value of 550 ohms per an IEEE PoE standard. As mentioned above,
the configuration settings may include, but not limited to, partitioning,
scheduling, policies, resource adjustment, and network boot parameters. This
allows the switch management to discover the type of device and changes its
configuration setting prior to the server booting.

[0069] Fig. 5 is a flowchart of a method for providing power to a
server, according to one example of principles described herein. In one
example, the method (500) may be executed by the system of Fig. 1. In other
examples, the method (500) may be executed by other systems such as system
150, system 200, system 250, or system 300. In this example, the method
(500) includes determining (501) when a server is in stand-by mode with
auxiliary power distributed to a BMC and PCle slots, determining (502), via a
current feedback, a class device of components of the server, providing (503)
PoE on a port by port basis to the server via a network cable to change

configuration settings prior to the sever booting from a stand-by mode, and
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executing (504) an initial configuration to allow a switch port to connect to the
BMC via a NC-SI.

[0070] As mentioned above, the method (500) includes determining
(502), via a current feedback, a class device of components of the server. The
class device may be a class 1 powered device or a class 2 powered device as
described above.

[0071] As mentioned above, the method (500) includes executing
(504) an initial configuration to allow a switch port to connect to the BMC via a
NC-SI. The initial configuration may be executed before or after a BIST. The
initial configuration may be part of the configuration settings as described
above. The initial configuration initializes to a default configuration setting with
NC-SI pass-through enabled between the NIC ports and BMC. The BIST and
initial configuration executes when a NIC ASIC of the server is in PoE powered
mode. When the NIC ASIC receives PoE power, the method (500) initializes
and detects that it is in POE powered mode only gate power to those portions of
the NIC ASIC and printed circuit assembly (PCA) components need link both
ports at the lowest common speed and allow discovery and configuration via
standard Ethernet protocol over the NIC's primary Ethernet ports to an
embedded management processor. The standard Ethernet protocol may
include a link layer discovery protocol (LLDP). As a result, the initial
configuration sets up the NC-SI pass-through communication when a NIC ASIC
of the server is in PoE powered mode.

[0072] The preceding description has been presented to illustrate and
describe examples of the principles described. This description is not intended
to be exhaustive or to limit these principles to any precise form disclosed. Many

modifications and variations are possible in light of the above teaching.
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CLAIMS

WHAT IS CLAIMED IS:

1. A system for providing power to a server, the system comprising:
a switch with power sourcing equipment (PSE); and
a server with a network interface controller (NIC);
the PSE to transfer power to the NIC of the server via a
network cable to change configuration settings prior to the server

booting from a stand-by mode.

2. The system of claim 1, wherein the switch comprises Ethernet
downlink ports to connect the network cable to a connector of the
NIC and a switch application-specific integrated circuit (ASIC) to

control logic of the switch.

3. The system of claim 1, wherein power over Ethernet (PoE) at the
switch is managed to avoid over commitment and to distribute the

PoE evenly between a topology of the switch.

4. The system of claim 1, wherein a powered device (PD) supports a
NIC application-specific integrated circuit (ASIC) for discovery and

the change of the configuration settings.

5. The system of claim 4, wherein the PD of the NIC indicates, via a

current feedback, a class device of components of the server.

6. A method for providing power to a server, the method comprising:
determining a server is in stand-by mode with auxiliary
power distributed to a baseboard management controller (BMC)
and peripheral component interconnect express (PCle) slots; and

providing power over Ethernet (PoE) on a port by port basis
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10.

11.

12.
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to the server via a network cable to change configuration settings

prior to the server booting from the stand-by mode.

The method of claim 6, wherein the PoE at a switch is managed to
avoid over commitment and to distribute the PoE evenly between

a topology of the switch.

The method of claim 6, further comprising determining, via a

current feedback, a class device of components of the server.

The method of claim 6, further comprising executing an initial
configuration to allow a switch port to connect to the BMC via a

network controller sideband interface (NC-SI).

The method of claim 9, wherein the initial configuration sets up the
NC-SI pass-through communication when a NIC application-
specific integrated circuit (ASIC) of the server is in PoE powered

mode.

A system for providing power to a server with a network interface
controller (NIC), the system comprising:

a NIC application-specific integrated circuit (ASIC) for
receiving power over Ethernet (PoE) from a switch to change
configuration settings prior to a server booting from a stand-by
mode;

a network controller sideband interface (NC-SI); and

a powered device (PD).

The system of claim 11, wherein the PD of the NIC determines, via

a current feedback, a class device of components of the server.
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13.

14.

15.
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The system of claim 11, wherein the PoE is received via network
cables connected between connectors of the NIC and Ethernet

downlink ports of the switch.

The system of claim 11, wherein the NIC ASIC is connected to a

baseboard management controller (BMC) of a server.

The system of claim 11, wherein a number of power sourcing
equipment (PSE) of the switch provide the PoE to the PD.

19



WO 2017/014758

100\

Switch
103

Power
Sourcing
Equipment
(PSE)
104

117

110\

PCT/US2015/041362

Server
106

Fig. 1A

Network Interface
Controller (NIC)
108

Determining
System
160




PCT/US2015/041362

WO 2017/014758

27

gL "bl4

— cvll
ocl gsuod |
(Og) Joll03u09D ZZr yUIUMOQ JoUIBYIg
Juswoabeuep /7 S10]00UU0T)
pleoqeseq \ vel
* 9|qed
097 V07
WolsAS g (3sd) uewdinb
Buluiwisieg ] BuIoINOS 1Mo
T | ol
(DISY) 9|ged YI0MISN
UN2JI0 pojelbalul
oyloads-uoneoldde
(DIN) J8]01U0D —
2oBLISIU| YIOMISN 9Ll
$10}09UUOND bvll
301 YV suod
(DIN) J8]]013U0D BOBUBIU| YIOMIBN ST Juljumo( jsuisyld
50T (ad) 1-701
JonIeg oo1meg Y (3S8d) yuswdinb3y -~
paJIomod BuInInog Jemod

¢l

|| (QIsV)

UN2JI0 pojelbalul
oloads

— -uoneoidde

g youmg

Z-€01
g youms (o) oey Jo do|

L-Cl1

| (OISV)

UN2.10 pojelbalul
oloads

— -uoneoldde

VY Youms

1-€07
V Youms (Yo ) yoey Jo dog

201
juswdinb3 ylomiaN

v/om:



PCT/US2015/041362

WO 2017/014758

37

ve “bi4

0¢ce
(1S-ON)
s0BUBIU| puBgepIS
18]|0U07) YIoMIoN

-
— 8Ll
T (ad)
(DISY) Hnouto pajelBajul 991AS(]
oyyads-uoneoidde (QIN) posomog
19]|0JU0D SOBUBIU| YIOMIBN | o
801

(DIN) 48]j01U0D BOBLBIU| SHOMION

00¢



PCT/US2015/041362

WO 2017/014758

4/7

gz ‘b4

¢Ed

(DIN) J8]1013U0D BOBUBIU| YIOMIBN

A
| ¥eC |
| 21607 (1INY) |
\ | aoepa)ul 572 52T
Juspuadspul | >
| epop | AHd Jojosuuo)
v |__poonpay | H
0€¢
(1S-ON) vz
8oBH8IU| puegspIS | Joeinboy
19]]01JU0D YIOMIBN
-
— 8l __
Ll (ad) 917
(DISV) unotio pajelBaul 001N $10}08UUO0D
oyads-uoneoldde (DIN) pasamod
19]|0JUOD) SOBLBIU| YIOMBN | o
801

0G6¢



PCT/US2015/041362

WO 2017/014758

57

£ "bld

€-98¢

28¢
UOUMS
(ad) eamneQ

palamod paseg

&

88¢

L-¢l¢

L

v
20
4

-y 1€

I

TATHAS

0/¢€
(ad) @21neQq

palomod

0000 T e
X ¥
p-29¢ M_N
A M
wﬁ?f || T
/\ oo ay "uoncs | vos
sorndit DTN
g % 1-09€ L
2-29¢ \H_H V/F-vmm A
st rpoe W
\/\\/\\/\gT 1-25¢
F.Mmm -
(3sd)
juswdinb3g
Buioinog
Jomod V/
00€




WO 2017/014758

400 \

6/7

START

Determine when a
server is in stand-by
mode with auxiliary

power distributed to a
baseboard
management controller
(BMC) and peripheral
component
interconnect express
(PCle) slots

401

v

Provide power over
Ethernet (PoE) on a
port by port basis to
the server via a
network cable to
change configuration
settings prior to the
server booting from
the stand-by mode

402

END

Fig. 4

PCT/US2015/041362



WO 2017/014758

500 \

717

START

Determine when a
server is in stand-by
mode with auxiliary

power distributed to a
baseboard
management controller
(BMC) and peripheral
component
interconnect express
(PCle) slots

01

v

Determine, via a
current feedback, a
class device of
components of the
server

502

PCT/US2015/041362

L

Provide power over
Ethernet (PoE) on a
port by port basis to
the server via a
network cable to
change configuration
settings prior to the
server booting from
the stand-by mode

503

,

Execute an initial
configuration to allow
a switch port to
connect to a BMC via
a network controller
sideband interface
(NC-SI)

504

Fig. 5

END




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2015/041362

A. CLASSIFICATION OF SUBJECT MATTER
HO04L 12/10(2006.01)i, HO4L 29/10(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO4L 12/10; GO6F 15/173; GO6F 1/26; GO6F 11/00; HO4L 29/10

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords:PSE, PoE, NIC, stand-by, change.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2014-0258738 A1 (PAUL GREENWALT et al.) 11 September 2014 1-8
See paragraphs [0005]-[0006], [0022]-[0028], [0048], [0065], [0075]-10076];
claims 1-6, 12, 14; and figures 3-4.

Y 11-15
A 9-10
Y US 2011-0078299 Al (VENKATESH NAGAPUDI et al.) 31 March 2011 11-15

See paragraphs [0027]-[0029].

A US 2011-0125341 A1 (JEFFREY LYNN HEATH et al.) 26 May 2011 1-15
See paragraphs [0055]-[0070]; and figures 1-5.

A WO 2006-081043 A2 (LINEAR TECHNOLOGY CORPORATION et al.) 03 August 2006 1-15
See paragraphs [0018]-[0028]; claim 1; and figures 1-3.

A US 2007-0220618 A1 (BRUCE HOLMES et al.) 20 September 2007 1-15
See paragraphs [0005]-[0015]; claim 1; and figures 1-2.

. . . . N .
|:| Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is
"O" document referting to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination

means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report

08 April 2016 (08.04.2016) 30 May 2016 (30.05.2016)
Name and mailing address of the [SA/KR Authorized officer
International Application Division
. Korean Intellectual Property Office
N
189 Cheongsa-10, Seo-gu, Daejeon Metropolitan City, 35208, KIM, Seong Woo

R Republic of Korea
Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-3348

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2015/041362

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2014-0258738 Al 11/09/2014 None

US 2011-0078299 Al 31/03/2011 CN 102571414 A 11/07/2012
CN 102571414 B 20/05/2015
EP 2464052 Al 13/06/2012
US 2011-0058573 Al 10/03/2011
US 8340120 B2 25/12/2012
US 8879570 B2 04/11/2014

US 2011-0125341 Al 26/05/2011 EP 2504947 A2 03/10/2012
US 2012-303981 Al 29/11/2012
US 8581438 B2 12/11/2013
WO 2011-063225 A2 26/05/2011
WO 2011-063225 A3 09/09/2011

WO 2006-081043 A2 03/08/2006 CN 101112042 A 23/01/2008
CN 101112042 B 04/01/2012
CN 101112042 C 23/01/2008
CN 101112043 A 23/01/2008
CN 101112043 B 13/10/2010
CN 101112043 C 23/01/2008
CN 101116285 A 30/01/2008
CN 101116285 B 17/06/2015
CN 101116285 C 30/01/2008
CN 101124771 A 13/02/2008
CN 101124771 C 13/02/2008
CN 101124772 A 13/02/2008
CN 101124772 B 19/09/2012
CN 101124772 C 13/02/2008
CN 101124773 A 13/02/2008
CN 101124774 A 13/02/2008
CN 101124775 A 13/02/2008
CN 101124775 B 26/11/2014
CN 101129019 A 20/02/2008
CN 101147355 A 19/03/2008
CN 101147355 B 18/05/2011
CN 101147356 A 19/03/2008
CN 101147357 A 19/03/2008
CN 101147357 B 13/10/2010
CN 101156355 A 02/04/2008
CN 101156355 B 25/05/2011
CN 102394757 A 28/03/2012
CN 102497274 A 13/06/2012
EP 1842321 A2 10/10/2007
EP 1842321 B1 15/04/2015
EP 1842322 A2 10/10/2007
EP 1842322 B1 04/05/2011
EP 1842323 A2 10/10/2007
EP 1842323 B1 18/03/2015

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2015/041362
Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 1842324 Al 10/10/2007
EP 1842325 A2 10/10/2007
EP 1842326 A2 10/10/2007
EP 1842326 Bl 11/12/2013
EP 1842327 A2 10/10/2007
EP 1842328 Al 10/10/2007
EP 1842329 A2 10/10/2007
EP 1842330 A2 10/10/2007
EP 1859566 A2 28/11/2007
EP 1864429 A2 12/12/2007
EP 1864429 B1 20/04/2011
EP 1869824 A2 26/12/2007
JP 2008-529129 A 31/07/2008
JP 2008-529350 A 31/07/2008
JP 2008-529351 A 31/07/2008
JP 2008-529352 A 31/07/2008
JP 2008-529353 A 31/07/2008
JP 2008-529359 A 31/07/2008
JP 2008-529362 A 31/07/2008
JP 2008-529459 A 31/07/2008
JP 2008-529460 A 31/07/2008
JP 2008-529461 A 31/07/2008
JP 2008-529462 A 31/07/2008
JP 2008-529463 A 31/07/2008
JP 2008-537647 A 18/09/2008
JP 4598084 B2 15/12/2010
JP 4624429 B2 02/02/2011
JP 4624430 B2 02/02/2011
JP 4718562 B2 06/07/2011
JP 4790729 B2 12/10/2011
JP 4850848 B2 11/01/2012
JP 4850849 B2 11/01/2012
JP 4876078 B2 15/02/2012
JP 4981686 B2 25/07/2012
JP 4981687 B2 25/07/2012
JP 5231811 B2 10/07/2013
KR 10-1186451 Bl 27/09/2012
KR 10-1196024 Bl 30/10/2012
KR 10-1196156 Bl 31/10/2012
KR 10-1200648 Bl 12/11/2012
KR 10-1214686 Bl 21/12/2012
KR 10-1214773 Bl 21/12/2012
KR 10-1217910 Bl 02/01/2013
KR 10-1218007 Bl 02/01/2013
KR 10-1224712 Bl 21/01/2013
KR 10-1228205 Bl 30/01/2013
KR 10-1244975 Bl 18/03/2013
KR 10-1275443 Bl 14/06/2013
KR 10-2007-0098912 A 05/10/2007
KR 10-2007-0103395 A 23/10/2007

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2015/041362
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2006-0164062 Al 27/07/2006
US 2006-0164098 Al 27/07/2006
US 2006-0164108 Al 27/07/2006
US 2006-0164769 Al 27/07/2006
US 2006-0164773 Al 27/07/2006
US 2006-0164774 Al 27/07/2006
US 2006-0164775 Al 27/07/2006
US 2006-0165096 Al 27/07/2006
US 2006-0166706 Al 27/07/2006
US 2006-0168458 Al 27/07/2006
US 2006-0168459 Al 27/07/2006
US 2006-0178783 Al 10/08/2006
US 2006-0210057 Al 21/09/2006
US 7230412 B2 12/06/2007
US 7426374 B2 16/09/2008
US 7511515 B2 31/03/2009
US 7554783 B2 30/06/2009
US 7613936 B2 03/11/2009
US 7639469 B2 29/12/2009
US 7827418 B2 02/11/2010
US 7856561 B2 21/12/2010
WO 2006-081043 A3 07/12/2006
WO 2006-081044 A2 03/08/2006
WO 2006-081044 A3 14/12/2006
WO 2006-081045 A2 03/08/2006
WO 2006-081045 A3 11/01/2007
WO 2006-081046 A2 03/08/2006
WO 2006-081046 A3 14/12/2006
WO 2006-081047 Al 03/08/2006
WO 2006-081078 A2 03/08/2006
WO 2006-081078 A3 30/11/2006
WO 2006-081082 A2 03/08/2006
WO 2006-081082 A3 08/03/2007
WO 2006-081083 A2 03/08/2006
WO 2006-081083 A3 30/11/2006
WO 2006-081111 A2 03/08/2006
WO 2006-081111 A3 21/09/2006
WO 2006-081112 Al 03/08/2006
WO 2006-081166 A2 03/08/2006
WO 2006-081166 A3 12/10/2006
WO 2006-081167 A2 03/08/2006
WO 2006-081167 A3 12/10/2006
WO 2006-081225 A2 03/08/2006
WO 2006-081225 A3 21/09/2006
US 2007-0220618 Al 20/09/2007 None

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

