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1. License

Contributions to this document are made under the terms and conditions set forth in Open
Compute Project Contribution License Agreement (“OCP CLA”) (“Contribution License”)
submitted by the contributors of the original specification to which this refers.

NOTWITHSTANDING THE FOREGOING LICENSES, THIS SPECIFICATION IS PROVIDED
BY OCP "AS I1S" AND OCP EXPRESSLY DISCLAIMS ANY WARRANTIES (EXPRESS,
IMPLIED, OR OTHERWISE), INCLUDING IMPLIED WARRANTIES OF MERCHANTABILITY,
NON-INFRINGEMENT, FITNESS FOR A PARTICULAR PURPOSE, OR TITLE, RELATED TO
THE SPECIFICATION. NOTICE IS HEREBY GIVEN, THAT OTHER RIGHTS NOT GRANTED
AS SET FORTH ABOVE, INCLUDING WITHOUT LIMITATION, RIGHTS OF THIRD PARTIES
WHO DID NOT EXECUTE THE ABOVE LICENSES, MAY BE IMPLICATED BY THE
IMPLEMENTATION OF OR COMPLIANCE WITH THIS SPECIFICATION. OCP IS NOT
RESPONSIBLE FOR IDENTIFYING RIGHTS FOR WHICH A LICENSE MAY BE REQUIRED
IN ORDER TO IMPLEMENT THIS SPECIFICATION. THE ENTIRE RISK AS TO
IMPLEMENTING OR OTHERWISE USING THE SPECIFICATION IS ASSUMED BY YOU. IN
NO EVENT WILL OCP BE LIABLE TO YOU FOR ANY MONETARY DAMAGES WITH
RESPECT TO ANY CLAIMS RELATED TO, OR ARISING OUT OF YOUR USE OF THIS
SPECIFICATION, INCLUDING BUT NOT LIMITED TO ANY LIABILITY FOR LOST PROFITS
OR ANY CONSEQUENTIAL, INCIDENTAL, INDIRECT, SPECIAL OR PUNITIVE DAMAGES
OF ANY CHARACTER FROM ANY CAUSES OF ACTION OF ANY KIND WITH RESPECT TO
THIS SPECIFICATION, WHETHER BASED ON BREACH OF CONTRACT, TORT
(INCLUDING NEGLIGENCE), OR OTHERWISE, AND EVEN IF OCP HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGE.

2. Acknowledgements

The Contributors of this Specification would like to acknowledge the following for their feedback:

Udo Schmelmer, Kontron Europe GmbH

3. Scope

The purpose of this template is to provide corrections to the following document:
RunBMC BMC daughter board I/O specification Rev1.5 Ver 0.995
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4. Errata

List the details of the error and the fixes.

41. Issue1

In the Chapter “5.2.5 VGA/DisplayPort” in the “Table 6 VGA Signals on RunBMC Interface”
there’s a typo in the following signal names:
- DACB_NC_DPTXPO
- DACG_NC_DPTXNO
According to the pinout defined in chapter “5.3 Pin Definition” the DACB signal is collocated with
DPTXNO and DACG signal is collocated with DPTXPO. The signal names shall be corrected to:
- DACG_NC_DPTXPO
- DACB_NC_DPTXNO
The changes in the “Table 6 VGA Signals on RunBMC Interface” are marked with red color in
the Figure 1 below.

Signal Name Primary Function Description Secondary Function Description Tertiary Function
Description

DACGE_NC_DPTXPOD DAC G& channel output Not Connected Display Port Lane O (+)
DACBS_NC_DPTXNO DAC B& channel output Not Connected Display Port Lane O (-)
DACR_NC_DPHPD DAC R channel output Not Connected Display Port Hot Plug Detect
VGAHS_GPIO2_DPTXP1 VGA horizontal sync output GPIO Display Port Lane 1 (+)
VGAVS_GPIO4_DPTXN1 VGA vertical sync output GPIO Display Port Lane 1 (-)
DDCCLK_GPIOS_DPAUXP VGA DDC clock pin GPIO Display Port Aux Channel (+)
DDCDAT_GPIOS8_DPAUXN VGA DDC data pin GPIO Display Port Lane O (-)

Table 6 VGA Signals on RunBMC Interface

Figure 1 Issue 1 fix marked in red color.
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- Added support for 6 x I13C interfaces
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- Added support for BMC application cores reset
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1. License

Contributions to this Specification are made under the terms and conditions set forth in Open Web
Foundation Contributor License Agreement (“OWF CLA 1.0”) (“Contribution License”) by:

Dropbox
Intel Corporation

Usage of this Specification is governed by the terms and conditions set forth in Open Web Foundation
Final Specification Agreement (“OWFa 1.0”)

Note: The following clarifications, which distinguish technology licensed in the Contribution License
and/or Specification License from those technologies merely referenced (but not licensed), were
accepted by the Incubation Committee of the OCP:

INTELLIGENT PLATFORM MANAGEMENT INTERFACE (IPMI)
I2C TRADEMARK OF PHILLIPS SEMICONDUCTOR

I3C TRADEMARK OF MIPI ALLIANCE, INC

USB TRADEMARK OF USB IMPLEMENTORS FORUM, INC
PCIE TRADEMARK OF PCI-SIG

ESPI TRADEMARK OF INTEL CORP

None

NOTWITHSTANDING THE FOREGOING LICENSES, THIS SPECIFICATION IS PROVIDED BY OCP "AS
IS" AND OCP EXPRESSLY DISCLAIMS ANY WARRANTIES (EXPRESS, IMPLIED, OR OTHERWISE),
INCLUDING IMPLIED WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT, FITNESS FOR A
PARTICULAR PURPOSE, OR TITLE, RELATED TO THE SPECIFICATION. NOTICE IS HEREBY GIVEN,
THAT OTHER RIGHTS NOT GRANTED AS SET FORTH ABOVE, INCLUDING WITHOUT LIMITATION,
RIGHTS OF THIRD PARTIES WHO DID NOT EXECUTE THE ABOVE LICENSES, MAY BE IMPLICATED
BY THE IMPLEMENTATION OF OR COMPLIANCE WITH THIS SPECIFICATION. OCP IS NOT
RESPONSIBLE FOR IDENTIFYING RIGHTS FOR WHICH A LICENSE MAY BE REQUIRED IN ORDER TO
IMPLEMENT THIS SPECIFICATION. THE ENTIRE RISK AS TO IMPLEMENTING OR OTHERWISE
USING THE SPECIFICATION IS ASSUMED BY YOU. IN NO EVENT WILL OCP BE LIABLE TO YOU FOR
ANY MONETARY DAMAGES WITH RESPECT TO ANY CLAIMS RELATED TO, OR ARISING OUT OF
YOUR USE OF THIS SPECIFICATION, INCLUDING BUT NOT LIMITED TO ANY LIABILITY FOR LOST
PROFITS OR ANY CONSEQUENTIAL, INCIDENTAL, INDIRECT, SPECIAL OR PUNITIVE DAMAGES OF
ANY CHARACTER FROM ANY CAUSES OF ACTION OF ANY KIND WITH RESPECT TO THIS
SPECIFICATION, WHETHER BASED ON BREACH OF CONTRACT, TORT (INCLUDING NEGLIGENCE),
OR OTHERWISE, AND EVEN IF OCP HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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3. Scope

This document is a technical specification for the RunBMC used in Open Compute Project. The
language used in this document is meant to prescribe a RunBMC module that will conform to
this specification. In addition, it provides some recommendations to the design teams of both
the module and the system which is expected to receive the module.
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4. Overview

This document describes the RunBMC daughter board card design for use with Open Compute
Project motherboards. This specification defines the interface between the Baseboard
Management Controller (BMC) subsystem and OCP hardware platforms, such as network or
compute motherboards.

The RunBMC daughter board interfaces with hardware platforms through a 260 pin SODIMM
DDR4 connector, which is intended for mounting into a mating SODIMM DDR4 socket.

Throughout the document, the System on Chip (SoC) which serves the role of Baseboard
Management Controller will be referred to as “BMC SoC”. The Daughter Card may be referred
to as the RunBMC Module or just “The Module”, with “The Module Designer” Describing the
engineering team designing the referred to module. The receiving board will be referred to as
“Motherboard / System board” and the engineering team may be referred to as “The
Motherboard / System board designer”.

Figure 4-1 shows an example of RunBMC daughter board 1/O connectivity

BMC Daughter Card

] up to 1x PCle Gen2

up to 1x VGA or 1x Display Port
up to 1x RMII

up to 16x TACH or 16x GPIO

up to 8x PWM or 8x GPIO

up to 3x SPI or 11x GPIO & x3 GPO
up to 1x LPC/eSPI

up to 1x JTAG

up to 2x USB

up to 16x 12C (6x I3C) or 30x GPIO
up to 4x SGPIO or 4x GPIO BMC nas
up to 33x GPIO

up to 2x RST & PWG

up to 2x UART

up to 8x ADC

up to 2x WDO or 2x GPIO

up to 1x PECI

up to 1x BMC Core Reset or 1x GPIO
up to 1x PLT Reset

up to 1x RunBMC Power Good

lleT PHY RGMII

. .
:---Optional bypass==-- :
---------------- Optional bypass:
I up to 8x ADC or 8x GPIO

260pin SODIMM
260pin Goldfinger

01d9/01dS

Figure 4-1 An example Block Diagram of BMC Daughter Card with Connector

Date: December 15, 2023 Page
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5. BMC Daughter Board Signaling Interface

5.1 Signal Function Groups

Signal function groups can be summarized in Table 1.

Signal Count for Number of Number of used
Function Interface Interfaces pins
Form Factor - 260 SO-DIMM4

5
1
1
1
Ground 38
ADC 1 8 8
GPI / ADC 1 8 8
7 1 7
14 1 14
7 1 7
10 1 10
Master JTAG / GPIO 6 1 6
USB host 4 1 4
USB device 3 1 3
SPI1: SPI for host - quad capable 7 1 7
SPI2: SPI for host 5 1 5
FWSPI: SPI for Boot - quad capable 7 1 7
SYSSPI: System SPI 4 1 4
LPC / eSPI 8 1 8
12C / GPIO 2 8 16
12C /GPIO / 13C 2 4 8
GPIO /12C/ 13C 2 2 4
GPIO / 12C 2 1 2
12C 2 1 2
UART (TxD, RxD) 2 4 8
CONSOLE (Tx, Rx) 2 1 2
GPIO / Pass-Through 2 2 4
PWM 1 8 8
Tachometer / GPIO 1 16 16
2 1 2
GPIO 1 31 31
GPIO / Serial GP1O 4 1 4
1 5 3
1 2 2
1 1 1
RESERVED 1 1 1

Table 1 Count of Signals with Function

5.2 Signal Requirements and Descriptions

The signals are described as a requirement to be provided by the module and are listed as ‘The
Interface’ (shortened from The RunBMC Interface). Motherboard / System designers should
consult this document to understand what will be provided by the module and in some cases
requirements about components must exist on the receiving board.

Date: December 15, 2023 Page
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A quick note on the naming convention for the signals on the interface. In all cases the
functionality provided is the primary information intended to be conveyed by the signal name.
The Interface provides many General Purpose Input Output signals, but the numbering may not
appear logical. The intention was to number GPIOs to roughly match the physical pin number
on the connector, and generally to try to match odd numbered GPIOs to the odd numbered
pins, and even numbered GPIOs to the even numbered pins. See Table 26 for more information
and complete interface pinout on the 260-pin connector.

5.2.1 Power

For all power requirements (red cells highlighted Table 1), please reference “Electrical and
Timing Requirements”.

5.2.2 ADC

The Interface shall provide sixteen voltage sensing channels (Analog-to-Digital Conversion).
Eight of these are dedicated with sole functionality as ADC channels. The remaining eight
primarily function as GPI (General Purpose Input) but may be configured as ADC if desired. This
means that, per signal, these remaining eight signals may be used by the motherboard / system
designer exclusively as analog inputs to the RunBMC module or exclusively as digital inputs.

Signal Name Description, Primary Function Secondary Function?
ADC[0-7] Analog-to-Digital Conversion None (Analog Channels only)
GPI[0-7]_ADC[8-15] General Purpose Input Analog-to-Digital Conversion

Table 2 Analog Input Channels on the RunBMC Interface
5.2.3 PCle

The Interface shall provide a PCle connection which supports a PCI-Express Gen 2 One Lane (x1)
connection. This interface shall be capable of PCI-Express “Endpoint” functionality. These
signals are expected to be dedicated to PCle functionality and should not offer a secondary
function.

Signal Name Description

PERXN PCI-Express Receive Negative

PERXP PCI-Express Receive Positive

PETXN PCI-Express Transmit Negative

PETXP PCI-Express Transmit Positive
PEREFCLKN PCI-Express Reference Clock Negative
PEREFCLKP PCI-Express Reference Clock Positive
PERSTN PCI-Express Reset Signal, Active-low

Table 3 PCle signals on the RunBMC Interface
5.2.4 Ethernet and RGMII

The Interface shall allow flexibility for an Ethernet interface as primary function as shown in the
Table 4 for “1GbT usage” (i.e., 1000BASE-T or IEEE 802.3ab). Secondary functions on these 1/Os
allow for a RGMII interface to be routed over the connector if desired as shown in the “RGMII
interface” (Reduced Gigabit Media-Independent Interface). This flexible interface also supports
Management Interface signals specific to the RGMII (MDC & MDIQ).

The RunBMC Interface shall allow designers to use PHYs that have different I/O voltage
requirements than what the BMC SoC can drive natively. VDD_RGMII_REF, an output reference

Date: December 15, 2023 Page 9
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voltage, may be used to accomplish these types of scenarios. Please see section 6 for electrical
guidelines. Section 10 highlights platform guidelines and usage for VDD_RGMII_REF signal.

1GbT usage RGMII usage
BMC Daughter Card BMC Daughter Card
RGMI[0-3]TX
S| TRD[0-3]P RGMII[O-3]RX % RGMII[0-3]RX
= =
D TRD[0-3]N =]
8 PHY | — 8 TX/RXCTL
vl PHYLED[1-3] MDC/MDIO = e
i= ‘8l MDC/MDIO
o
2 @
< ~
N 3x GPIO
XAAA X GPIO
DEPOP

Figure 5-1 Showing 1GbT routed over connector

Figure 5-2 Depopulated PHY on module, RGMII over connector.
Usage of RGMII on MB not shown.

Table 4 1GbT Interface vs RGMII usage

Signal Name

Primary Function Description

Secondary Function Description

TRD[0-3]P_RGMII[0-3]TX

1000BASE-T Differential Pair Positive

RGMII Transmit

TRD[0-3]N_RGMII[0-3]RX

1000BASE-T Differential Pair Negative

RGMII Receive

PHYLED1_RGMIITXCK

PHY LED Signal 1 (See PHY Datasheet)

RGMII Transmit Clock

PHYLED2_RGMIIRXCTL

PHY LED Signal 2 (See PHY Datasheet)

RGMII Receive Control

PHYLED3_RGMIITXCTL

PHY LED Signal 3 (See PHY Datasheet)

RGMII Transmit Control

GPI0127_RGMIIMDC

General Purpose Input Output

Management Interface Clock Output

GPI10128_RGMIIMDIO

General Purpose Input Output

Management Interface Data Input / Output

GPI10129_RGMIIRXCK

General Purpose Input Output

RGMII Receive Clock

Table 5 Dual Function Ethernet and RGMII Signals on RunBMC Interface

5.2.5 VGA/Displa

The Interface shall provide VGA (Video Graphics Array) or alternatively Display Port

yPort

functionality with the required signals as listed in Table 6. It is mandatory that, in the case of
using the VGA signals or Display Port signals, the motherboard / system designer take care to
understand that secondary functions (as GPIO) are not supported.

Signal Name

Primary Function Description

Secondary Function Description

Tertiary Function
Description

DACB_NC_DPTXPO

DAC B channel output

Not Connected

Display Port Lane O (+)

DACG_NC_DPTXNO

DAC G channel output

Not Connected

Display Port Lane O (-)

DACR_NC_DPHPD

DAC R channel output

Not Connected

Display Port Hot Plug Detect

VGAHS_GPIO2_DPTXP1 VGA horizontal sync output GPIO Display Port Lane 1 (+)
VGAVS_GPIO4_DPTXN1 VGA vertical sync output GPIO Display Port Lane 1 (-)
DDCCLK_GPIO6_DPAUXP VGA DDC clock pin GPIO Display Port Aux Channel (+)
DDCDAT_GPIO8_DPAUXN VGA DDC data pin GPIO Display Port Lane O (-)

Table 6 VGA Signals on RunBMC Interface

In case of VGA usage motherboard / system designer should ensure proper RGB terminations
and filtering based on RGB trace impedance. Figure 5-1 shows the recommended VGA

topology.

Date: December 15, 2023
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Two 150R terminations should be present in VGA trace:
e One 150R should be close to SOC that is on the RunBMC module.
e One 150R should be close to filter on the Motherboard.
e System designers should reference their BMC vendor design guide for further
recommendations.

BMC Daughter Card

260 pin SODIMM

DE-15

ESD gl
veA | . Filtering ||
Conn) Suppression| ?

Figure 5-3 Recommended Filtering Topology for VGA

Note: For the Display Port topologies please follow specific Display Port/Mini Display Port
connector requirements regarding ESD protection and CMC signal-noise level requirements.

5.2.6 RMII/NCSI

The Interface shall provide a single RMII (Reduced Media Independent Interface) / NC-SI
(Network Controller Sideband Interface) flexible interface with ten dedicated pins. MDC and
MDIO signals shall also be provided over the connector specific to this interface. These signals
are dedicated and will not support a second function.

Signal Name Description

RMIIRXD[0-1] RMII / NC-SI Receive Data

RMIITXD[0-1] RMII / NC-SI Transmit Data

RMIITXEN RMII / NC-SI Transmit Enable

RMIIRXER RMII / NC-SI Receive Data Error

RMIIRCLKI RMII / NC-SI 50 MHz Reference Clock
RMIICRSDV RMII / NC-SI Carrier Sense / Receive Data Valid
RMIIMDC RMII Management Interface Clock Output
RMIIMDIO RMII Management Interface Input / Output

Table 7 Flexible RMII / NC-SI Interface Signals on RunBMC Interface

Date: December 15, 2023 Page 11
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5.2.7 JTAG

The Interface shall provide a single JTAG, which is meant to act as a master. The typical five
signals are defined including RTCK as a sixth signal not typically used in master applications.

None of these signals shall support any secondary function.

Signal Name Description

JTAGITRST Defines Test Reset, output from BMC
JTAGITMS Test Mode Select, output from BMC
JTAG1TDO Test Data Out, input to BMC

JTAG1TDI Test Data In, output from BMC
JTAGITCK Test Clock, output from BMC
JTAG1RTCK Return Test Clock, input to BMC (if used)

Table 8 JTAG Signals on the RunBMC Interface

5.2.8 USB2A Host/Device

The Interface shall provide a USB interface capable of both USB host and USB device
functionality, called USB2A. Two additional signals for USB are included, which are
recommended to be used exclusively for either host or device functionality. See Table 9 for

more details of these additional signals.

Signal Name Definition Primary Function Description Secondary Function Description
USB2A_HD_DN USB Data Minus Differential Signal for USB None
USB2A_HD_DP USB Data Plus Differential Signal for USB None

GPIO125_USB2AVBUSSNS | Device VBUS Sense GPIO

Shall be used when BMC SoC acts as USB
Device Only. Detects 5V supply is asserted
and allows the BMC to have its device port
begin USB host negotiation. Note that use of
the 5 V supply detect is meant to indicate to
the BMC as a device that a host is attached
and supplying power.

GPI0126_USB2APWREN Host/device VBUS Control GPIO

Shall be used when BMC SoC acts as USB
Host Only. Output to control 5V supply to
USB device. In the case that the USB Device
attached to the BMC enters an over-current
state (as indicated by USB Over Current
Sense) the BMC will de-assert this signal and 5
V supply to the USB device will go into a low
voltage or low current state, such that the
device will no longer have power.

Table 9 USB Host / Device Signals on RunBMC Interface

5.2.9 USB2B Device

The Interface shall provide a second USB interface which needs only to have USB device
capability, called USB2B. One additional signal for this interface is provided, which is

recommended to be used to sense adding a USB Device.

Signal Name Definition Primary Description Secondary Function Description
USB2B_D_DN USB Data Minus Differential Signal for USB None
USB2B_D_DP USB Data Plus Differential Signal for USB None

GP10123_USB2BVBUSSNS | Device VBUS Sense GPIO

Detects 5 V supply is asserted and allows the
BMC to have its device port begin USB host
negotiation. Note that use of the 5V supply
detect is meant to indicate to the BMC as a
device that a host is attached and supplying
power.

Date: December 15, 2023
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Table 10 USB Device Signals on RunBMC Interface

5.2.10 Firmware SPI

The Interface shall provide Firmware SPI for the BMC SoC with the option to depopulate
components such that the Firmware SPI bus is not exposed over the Interface. The BMC SoC is
a SPI Bus Master to this Bus.

The Firmware Serial Peripheral Interface (FWSPI) bus, which is used by the BMC SoC for boot
over NOR Flash, has a dual function as NC, or not connected. The RunBMC specification details
three scenarios where the boot flash device may be located: off the module, on the module
exposing the FWSPI interface, or on the module without exposing the FWSPI interface (in which
case it is NC). RunBMC module designers will provide the ability to provide NC or FWSPI
through hardware multiplexing (for example, resistor population options are valid). Table 10
details these options. It is recommended that the motherboard / system designer consult
module specific documentation to understand what functionality is provided in this specific
case.

The BMC SoC boots from a flash memory device located on the FWSPI bus. The device size is
256Mb (32MB) minimum and can be used to store FPGA, CPLD, and miscellaneous recovery
images as well as BMC Firmware. A secondary device is supported to provide BMC recovery
and firmware updates, which can be used by the extra chip select, available on the connector.

The RunBMC module may have the Primary & Secondary NOR Flash onboard (Called On-
Module Boot Media in Table 11) or utilize the FWSPI signal pins over the connector if placement
on the baseboard is mandatory. Refer to Signal Priority and Nomenclature section of this
specification.

Figures Description

Scenario 1: The Off-Module Boot Media case uses
SPINOR
Flash

BMC Daughter Card .
the FWSPI interface on the connector to route to

a SPI NOR Flash boot device that lives on the
system board.

FWSPI

FWSPI

=
=
[a)
O
(%]
1=
o
©
N

SPINOR
Flash

Figure 5-4 Off-Module Boot Media
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BMC Daughter Card

SPI NOR
Flash

SPI NOR
Flash

FWSPI

Figure 5-5 On-Module Boot Media with FWSPI bus Exposed over
RunBMC interface

BMC Daughter Card

SPI NOR
Flash

SPI NOR
Flash

FWSPI

Figure 5-6 Off-Module Boot Media with FWSPI bus isolated from
RunBMC interface

Scenario 2: The On-Module Boot Media with
FWSPI interface exposed through the connector is
shown, with a redundant SPI NOR Flash device. In
this case the system board can access the FWSPI
interface; this lends itself to use cases such as re-
programming the boot flash for the BMC from the
system board. Note that connections on the MB
are not shown in this diagram.

Scenario 3: An example of the On-Module Boot
Media with FWSPI interface not exposed is shown
here, with resistors connecting the FWSPI de-
populated. This may be advisable when security
concerns necessitate that the BMC should have
total control of the FWSPI interface. The diagram
is meant to illustrate that the resistor stuffing
option has been depopulated, so the FWSPI pins
on the motherboard are floating / Not Connected
(NC).

Table 11 RunBMC FWSPI topology options

Signal Name Notes Primary Description Secondary Function
Description

FWSPICSO# For Primary Boot Device Chip Select Zero None

FWSPIMOSI_IO0 Quad SPI may not be supported Master Output Slave Input or Input Output 0 None

FWSPIMISO_I01 Quad SPI may not be supported Master Input Slave Output or Input Output 1 None
FWSPI_IO2_GPIO41 If NC (Scenario 3 in Table 10), GPIO still provided Input Output 2 GPIO
FWSPI_IO3_GPIO43 If NC (Scenario 3 in Table 10), GPIO still provided Input Output 3 GPIO

FWSPICK Typically generated by BMC SoC Master Clock None

FWSPICS1# For Secondary Boot Device Chip Select One None
GPIO35_FWSPIWP# Write Protect for Boot Device GPIO Active-low Write Protect

Table 12 Firmware SPI Signals on RunBMC Interface
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5.2.11 SPI Master Interface for Host

Three additional Serial Peripheral Interface (SPI) Master Controller interface signals shall be
provided by the Interface. Two busses shall provide two chip selects used to select the primary
or secondary SPI Flash device’s if used. The remaining bus (SYSSPI) shall only have 1 chip select.

All SPI Host interfaces are multiplexed with GPIOs or GPOs. It is recommended that the
motherboard / system designer take special note of which functions are General Purpose
Output and, in the case of using for secondary function, should use these signals for output
signals from the perspective of the BMC SoC. Note that Quad SPI is supported by the RunBMC
interface for some of these SPI Busses, but not guaranteed by the BMC SoC.

SPI Net Names Quad SPI (if Supported by BMC SoC) Number of Chip Selects
Firmware/Boot SPI FWSPI* Y 2
Host SPI Interface 1 SPI1* Y 2
Host SPI Interface 2 SP12* N 2
System SPI SYSSPI* N 1
Table 13 Overview of SPI busses on RunBMC Connector

SPI Signal Name Primary Function Description Secondary Function Description
Host SPI Interface 1 SPI1CSO#_GPIO116 Chip Select Zero GPIO

SPI1MOSI_IO0_GPO3 Master Output Slave Input or General Purpose Output (GPO, No

Input Output 0 Input)
SPIIMISO_I01_GPO4 Master Input Slave Output or GPO
Input Output 1

GPO5_SPI1_102 Input Output 2 GPO

GPI0120_SPI1_I03 Input Output 3 GPO

SPI1CK_GPIO122 Clock GPIO

SPI1CS1#_GPI0124 Chip Select One GPIO
Host SPI Interface 2 SPI2CK_GPIO78 Clock GPIO

SPI2MISO_GPIO80 Master Input Slave Output GPIO

SPI2MOSI_GPI082 Master Output Slave Input GPIO

SPI12CSO#_GPI084 Chip Select Zero GPIO

SPI12CS1#_GPIO86 Chip Select One GPIO
System SPI SYSCS#_GP10112 Chip Select GPIO

SYSMISO_GPO1 Master Input Slave Output GPO

SYSMOSI_GPO2 Master Output Slave Input GPO

SYSCK_GPI0114 Clock GPIO

Table 14 Additional SPI Busses on the RunBMC Interface
5.2.12 LPC/eSPI

The Interface shall provide both a Low Pin Count (LPC) and Enhanced Serial Peripheral Bus
(eSP1) combined onto the same physical pins. The RunBMC module designer may choose to
multiplex with hardware if software pin multiplexing is not supported between these interfaces
on the BMC SoC.

Signal voltage levels are defined by VDD _LPC3V3_ESPI1V8 signal. Please reference section 6 for
electrical requirements.

Signal Name LPC Functionality Description eSPI Functionality Description
LPCRST#_ESPIRST# Active-low bus reset input Active-low bus reset input
LPCD[0-3]_ESPID[0-3] Address & Data bus bits 0 to 3 Data Bus bits 0 to 3
LPCIRQ#_ESPIALERT# Serial Interrupt Request Output Alert Output
LPCFRAME#_ESPICS# Frame Chip Select Input
LPCCLK_ESPICLK Bus Clock Input (33.3 MHz) Bus Clock Input
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Table 15 LPC and eSPI Signals on the RunBMC Interface
5.2.13 12C/I3C

The Interface shall provide a total of sixteen 12C busses which shall be SMBus compatible 2-wire
interfaces consisting of a serial data line (SDA) and a serial clock line (SCL). If the SoC on the
daughterboard uses 10 cells that are open-drain, the baseboard device shall require a pullup
resistor to generate a logic high voltage and shall remain high even when the bus is idle.

I12C Bus 9 is a special-use case bus to provide both a FRU ID EEPROM for RunBMC module
identification and the RunBMC SoC should be addressed as a slave on this bus. See Section 9
for more details about the identification EEPROM.

Proper power domain isolation shall be implemented on the daughterboard. The AC/DC

specifications are defined in the SMBus 2.0 and 12C bus specifications.

The I3C interfaces are defined as tertiary functions on existing 12C interfaces. The 13C interfaces
are following MIPI I3C Basic 1.1.1 specification. The voltage levels of 13C interfaces on typical
server designs are defined at 1.0V and 1.8V while the 12C interfaces defined in RunBMC are set
at 3.3V. In order to support backward compatibility with previous RunBMC standards, devices
like 13C Hubs shall be used as presented in the Figure 5-7. The 13C Hub can support 1.0V and
1.8V 13C operation as well as 3.3V tolerance for backward compatibility with 12C traffic support.
I3C Hub can also provide fanout from single 13C link into multiple links or multiple 13C Hubs can
be used.
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BMC Daughter Card

13C@1.0-1.8V / 12C@3.3V

12C
Device

260pin Goldfinger

13C 13C@1.0-1.8V / 12C@3.3V

Device

Figure 5-7 Example use of 13C Hub to support I13C at lower voltages and maintain backward compatibility with 12C

Note:

1. In designs that do not intend to be backward compatible on I3C links and will only be

used with motherboard designs using 13C links, 13C Hubs can be omitted and links can be
directly connected to BMC.

2. Other solutions providing backward compatibility between I13C links @1.0V/1.8V and 12C

@3.3V (e.g., I3C-compatible level shifters, muxes/switches on RunBMC, etc.) are not

precluded. 13C Hubs are provided as an example how to mitigate backward
compatibility problem.

Signal Name

Primary Functionality

Secondary Function

Tertiary Function

12C1SCL_GPI088_I3C3SCL

12C1 Serial Clock

GPIO

13C3 Serial Clock

12C1SDA_ GP1090_ I13C3SDA 12C1 Serial Data GPIO 13C3 Serial Data
12C2SCL_GP1087_I3C4SCL 12C2 Serial Clock GPIO 13C4 Serial Clock
12C2SDA_GPIO89_ I3C4SDA 12C2 Serial Data GPIO 13C4 Serial Data
12C3SCL_GP10119_ I3C5SCL 12C3 Serial Clock GPIO 13C5 Serial Clock
12C3SDA_GPI0121_ I13C5SDA 12C3 Serial Data GPIO 13C5 Serial Data
12CASCL_GP1094_ 13C6SCL 12C4 Serial Clock GPIO 13C6 Serial Clock
12C4SDA_GPIO96_ I3C6SDA 12C4 Serial Data GPIO -
12C5SCL_GP1034 12C5 Serial Clock GPIO -
12C5SDA_GPIO36 12C5 Serial Data GPIO -
12C6SCL_GP1030 12C6 Serial Clock GPIO -
12C6SDA_GPIO32 12C6 Serial Data GPIO -
12C7SCL_GPI1031 12C7 Serial Clock GPIO -
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12C7SDA_GPIO33 12C7 Serial Data GPIO -
12C8SCL_GPI027 12C8 Serial Clock GPIO -
12C8SDA_GPIO29 12C8 Serial Data GPIO -
12C9SCL 12C9 Serial Clock None -
12C9SDA 12C9 Serial Data None -
12C10SCL_GP10110 12C10 Serial Clock GPIO -
12C10SDA_GPIO111 12C10 Serial Data GPIO -
12C11SCL_GPIO117 12C11 Serial Clock GPIO -
12C11SDA_GPIO118 12C11 Serial Data GPIO -
12C12SCL_GP10100 12C12 Serial Clock GPIO -
12C12SDA_GPIO101 12C12 Serial Data GPIO -
12C13SCL_GPIO26 12C13 Serial Clock GPIO -
12C13SDA_GPI1028 12C13 Serial Data GPIO -
GPI091_12C14SCL GPIO 12C14 Serial Clock -
GPI093_12C14SDA GPIO 12C14 Serial Data -
GPIO113_]12C15SCL_I3C2SCL GPIO 12C15 Serial Clock 13C2 Serial Clock
GPIO115_12C15SDA_13C2SDA GPIO 12C15 Serial Data 13C2 Serial Data
GPI0O95_12C16SCL_I3C1SCL GPIO 12C16 Serial Clock 13C1 Serial Clock
GPI097_12C16SDA_I3C1SDA GPIO 12C16 Serial Data 13C1 Serial Data

Table 16 12C/I3C Busses on the RunBMC Interface

5.2.14 UART

The Interface shall provide five UARTSs, but only the associated TX and RX signals are provided.
Three UART interfaces are provided as primary functionality and the remaining two are
available as secondary functionality. One UART shall be named CONSOLE for default BMC
console output. The motherboard / system designer should take note that hardware flow
control is not supported.

UART Signal Name Primary Functionality Secondary Functionality

UART1 UART1RX_GPIO23 UART1 Receive Data General Purpose Input Output
UART1TX_GPOO UART1 Transmit Data General Purpose Output

UART2 UART2RX_GP1022 UART2 Receive Data General Purpose Input Output
UART2TX_GPI1024 UART2 Transmit Data General Purpose Input Output

UART3 GPI0102_UART3RX General Purpose Input Output UART3 Receive Data
GPIO103_UART3TX General Purpose Input Output UART3 Transmit Data

UART4 GP10104_UARTA4RX General Purpose Input Output UART4 Receive Data
GP10105_UARTATX General Purpose Input Output UART4 Transmit Data

CONSOLE CONSOLERX Console UART Receive Data None

(UART5) CONSOLETX Console UART Transmit Data None

Table 17 UART Signals on the RunBMC Interface
5.2.15 PWM

The Interface shall provide eight PWM (Pulse-Width Modulation) outputs. Driven from the
BMC SoC these outputs are intended to drive fans or pumps present in the system. Details on
frequency and other signal level specifications must be consulted from the BMC SoC Data
Sheet.

The motherboard / system designer should expect that these signals will require Voltage level
conversion on the Motherboard or System Board (see section 6 for the voltage levels provided
over the interface). It is the responsibility of the motherboard designer to add circuitry to
properly isolate the BMC signals from the fans or pumps being controlled.
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Signal Name Primary Function Secondary Function
PWMO_GPIO10 Pulse Width Modulation Channel 0 GPIO
PWM1_GPIO12 Pulse Width Modulation Channel 1 GPIO
PWM2_GPIO9 Pulse Width Modulation Channel 2 GPIO
PWM3_GPIO14 Pulse Width Modulation Channel 3 GPIO
PWM4_GPIO11 Pulse Width Modulation Channel 4 GPIO
PWM5_GPIO16 Pulse Width Modulation Channel 5 GPIO
PWM6_GPIO13 Pulse Width Modulation Channel 6 GPIO
PWM7_GPIO18 Pulse Width Modulation Channel 7 GPIO
Table 18 Pulse Width Modulation Channels on the RunBMC Interface
5.2.16 TACH

The Interface shall provide sixteen Tachometer inputs to the BMC SoC. It is expected that these

signals have the necessary level conversion before going over the interface (see section 6 for

voltage levels expected). The motherboard / system designer should expect to add circuitry to

properly isolate the BMC signals (those that will travel over the interface) from tachometer

signals read from fans or pumps.

Signal Name

Primary Function

Secondary Function

TACHO_GPIO46

Tachometer Input 0

GPIO

TACH1_GPIO48 Tachometer Input 1 GPIO
TACH2_GPIO50 Tachometer Input 2 GPIO
TACH3_GPIO52 Tachometer Input 3 GPIO
TACH4_GPI054 Tachometer Input 4 GPIO
TACH5_GPIO55 Tachometer Input 5 GPIO
TACH6_GPIO56 Tachometer Input 6 GPIO
TACH7_GPIO58 Tachometer Input 7 GPIO
TACH8_GPIO60 Tachometer Input 8 GPIO
TACH9_GPIO62 Tachometer Input 9 GPIO
TACH10_GPIO64 Tachometer Input 10 GPIO
TACH11_GPIO66 Tachometer Input 11 GPIO
TACH12_GPIO68 Tachometer Input 12 GPIO
TACH13_GPIO70 Tachometer Input 13 GPIO
TACH14_GPIO72 Tachometer Input 14 GPIO
TACH15_GPIO74 Tachometer Input 15 GPIO

5.2.17 PECI

Table 19 Tachometer Input Signals on the RunBMC Interface

The Interface shall provide a Platform Environment Control Interface (PECI). This Intel

proprietary bus is meant to read die temperature. The interface shall provide two pins, PECI

and PECIVDD. PECI is a 1-wire data signal that acts as bi-directional signal to the BMC. PECIVDD

is the host voltage that defines a reference for the PECI interface. On non-Intel systems, the
PECl interface may not be supported on system. When not supported, the motherboard /

system designer should ensure the pins on the connector be left floating or unconnected on the

system side. These signals do not support any secondary function

Signal Name

Primary Function

Secondary Function

PECI

1-wire data signal

None

PECIVDD

Host Voltage

None

Table 20 PECI Signals on the RunBMC Interface
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5.2.18 PASSTHRU

The Interface shall provide 2 pairs of Pass-Through (PASSTHRU) signals that will depend upon
the BMC SoC to support the Pass-Through as secondary functionality. The pair indicates an
input and output signal where the signal from input will directly pass to the output, with the
BMC SoC able to read the signal but not able to control it.

Signal Name Primary Function Secondary Function

GPI1021_PASSTHRU2_OUT

General Purpose Input Output

Pass-Through 2 output

GPIO45_PASSTHRU1_OUT

General Purpose Input Output

Pass-Through 1 output

GPIO85_PASSTHRU1_IN

General Purpose Input Output

Pass-Through 1 input

GPIO109_PASSTHRU2_IN

General Purpose Input Output

Pass-Through 2 input

Table 21 Pass-Through Signals on the RunBMC Interface

5.2.19 GPIO / GPO/ GPI

The Interface shall provide a number of General Purpose signals, some of which may act as
both input and output, and some which will singularly act as input or output. For the specific
pins that must add this functionality see Tables 1 and 12. Any GPIO is defined in the literal
sense that it may be used for the purpose of defining an input or output signal to the BMC.
These are software configurable and as an example are intended for use throughout the
motherboard / system as indicators, control pins, interrupts, and input logic read by the BMC.
In the case of GPl and GPO, these pins are fixed as input and output respectively. Most of the
interfaces described in Section 5 have GPIO, GPO, and GPI as a secondary function. Thereis a
total of thirty-one ‘dedicated’ (that is, GPIO only) signals listed in Table 21. There are 2 signals

that have new secondary function added in RunBMC 1.5 update (GP1049, GPIO 79) and are also

listed in RESET and POWERGOOD Signals.

Signal Name Primary Function Secondary Function
GPIO7 General Purpose Input Output None
GPIO15 General Purpose Input Output None
GPIO17 General Purpose Input Output None
GPIO19 General Purpose Input Output None
GPIO20 General Purpose Input Output None
GPIO25 General Purpose Input Output None
GPI038 General Purpose Input Output None
GPIO39 General Purpose Input Output None
GPIO40 General Purpose Input Output None
GP1042 General Purpose Input Output None
GP1044 General Purpose Input Output None
GPI047 General Purpose Input Output None
GPI1049 General Purpose Input Output PWRGD_OUT
GPIO53 General Purpose Input Output None
GPIO55 General Purpose Input Output None
GPIO57 General Purpose Input Output None
GPI0O61 General Purpose Input Output None
GPI1063 General Purpose Input Output None
GPIO69 General Purpose Input Output None
GPIO71 General Purpose Input Output None
GPIO73 General Purpose Input Output None
GPIO75 General Purpose Input Output None
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GPIO76 General Purpose Input Output None
GPIO77 General Purpose Input Output None
GPIO79 General Purpose Input Output BMC_CORE_RST#
GPI081 General Purpose Input Output None
GPI083 General Purpose Input Output None
GPI1098 General Purpose Input Output None
GPI099 General Purpose Input Output None
GPI10106 General Purpose Input Output None
GPI0107 General Purpose Input Output None
GPI0108 General Purpose Input Output None

Table 21 Dedicated GPIO Signals on the RunBMC Interface

5.2.20 SGPIO

The Interface shall provide a single Serial GPIO interface that is capable as Master. In some
modules this may also act as a slave monitor. There are four signals defined from perspective
of the master in Table 22.

Signal Name Primary Function Secondary Function and Description

GPIO0_SGPMLD General Purpose Input Output Serial GPIO Serial Data Load, an output from the BMC

GPIO1_SGPMI General Purpose Input Output Serial GPIO Serial Data Input, an input to the BMC

GPI03_SGPMO General Purpose Input Output Serial GPIO Serial Data Output, an output from the BMC

GPI0O5_SGPMCK General Purpose Input Output Serial GPIO Clock Output, controlling clock for the bus, output from the BMC

Table 22 Serial GPIO Signals on the RunBMC Interface
5.2.21 RESETS and POWERGOOQOD Signals

The Interface shall provide an input, BMC_RESET# and BMC_CORE_RST# signals. Those reset
signals are an active low input to the BMC SOC. BMC_RESET# shall reset the entire BMC SOC
subsystem while BMC_CORE_RST# shall reset only the application cores (i.e. ARM cores or
other cores running BMC FW) of the BMC subsystem. BMC_CORE_RST# is intended to be used
by the Platform Root Of Trust (PROT) to hold BMC application cores in reset.

The Interface shall provide a PWRGD (Or POWERGOOD) input to the BMC. This is intended for
use as a high priority interrupt and status derived from power supply status. The interface shall
also provide a POWERGOOD output PWRGD_OUT indication back to baseboard form VRs on
RunBMC module.

The interface shall provide a CPU_RST# input. This active low input should be used to monitor
CPU resets on the host system.

Signal Name Primary Function Secondary Function
BMC_RESET# Active-low BMC Subsystem Reset None
BMC_CORE_RESET# GPIO79 BMC Application Core(s) reset
PWRGD Power Good indicator input to BMC None

GP1049 Power Good indicator output from
PWRGD_OUT RunBMC
PLT_RST# Host CPU Platform Reset None

Table 23 Miscellaneous Signals on the RunBMC Interface
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5.2.22 WATCHDOG

The Interface shall provide two Watchdog reset output signals. These are suggested to be used
to reset system components. As an example, this signal can be used to reset a TPM in the
scenario of a watchdog timeout on the BMC so that the system reboots properly.

Signal Name

Primary Function

Secondary Function

WDTRST1_GPIO59

Watchdog Reset Output

GPIO

WDTRST2_GPIO51

Watchdog Reset Output

GPIO

5.2.23 INDICATOR

The Interface shall provide an output called INDICATOR. This defines generic indication from

Table 24 Watchdog Reset Outputs on the RunBMC interface

the module to the system. The use of this pin is dependent on the BMC module used, so
consult specific documentation for that module.

Signal Name

Primary Function

Secondary Function

GPIO37_INDICATOR#

GPIO

Active-low indicator

5.2.24 RESERVED

The Interface shall provide one RESERVED pin. This pin is reserved for future use or module

Table 25 Indicator Signal on RunBMC Interface

specific functionality. Secondary function for this pin shall support GPIO.

Signal Name

Primary Function

Secondary Function

RESERVED_GPIO67

May have special functionality

GPIO

5.3 Pin Definition

Table 26 Reserved Signal on RunBMC Interface

The BMC daughter board shall have the following pinout:

Pin Name Name Pin
# #
1 2
3 4
5 6
7 GND 8
9|GND DACG_NC_DPTXPO 10
11 [GND DACB_NC_DPTXNO 12
13 GPIOO_SGPMLD | | DACR_NC_DPHPD 14
15 GPIO1_SGPMI | | VGAHS_GPIO2_DPTXP1 16
17 GPIO3_SGPMO | | VGAVS_GPIO4_DPTXN1 18
19 GPIO5_SGPMCK | |DDCCLK_GPIO6_DPAUXP 20
21 CONSOLERX | |DDCDAT_GPIO8_DPAUXN 22
23 CONSOLETX GND |24
25 GPIO7 | |PWMO_GPIO10 26
27 PWM2_GPIO9 | |PWM1_GPIO12 28
29 PWM4_GPIO11 | |PWM3_GPIO14 30
31 PWM6_GPIO13 | |[PWM5_GPIO16 32
33 | GND PWM7_GPIO18 34
35 GPIO15 |_|GPIO19 36
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37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99
101
103
105
107
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143

145
147
149
151
153
155

Date: December 15, 2023

GPIO17

GPIO35_FWSPIWP#_SD1WP#

GPIO20 38
GPIO21_PASSTHRU2_OUT

GPIO37_INDICATOR#

GPI047
GPIO49_PWRGD_OUT
WDTRST2_GPIO51
GPIO53

GPIOS55

GPIO57
WDTRST1_GPIO59
GPIO61
GPIO63
PLT RSTH#
RESERVED_GPIO67
GPI069
GPIO71
GPIO73
GPIO75
GPIO76
PECIVDD
GPIO77
GPIO79_BMC_CORE_RST#
GPIOS1

GPIOS3
GPI085_PASSTHRU1_IN

Mechanical Key

| [GPio38 66
| |GPi039 68
| |GPi040 70
| |GPi04a2 72
| |GPi044 74

| | GPI045_PASSTHRU1_OUT 76

100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
144

1]
[}
Z(=
(o3
© ©
© o0

. GPIO102_UART3RX

| |GPI0103_UART3TX 146
| | GPI0104_UART4RX 148
| |GPI0105_UARTATX 150
| | 152
| |GPio106 154
| |Gpio107 156
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157 158
159 160
161 162
163 Il ;TAG1TDO 164
165 LPCRST# ESPIRST# JTAG1TDI 166
167 LPCD1_ESPID1 JTAGIRTCK 168
169 LPCDO_ESPIDO JITAGITCK 170
171 LPCIRQ#_ESPIALERT# ITAGITMS 172
173 LPCFRAME#_ESPICS# | |Apco 174
175 LPCD3_ESPID3 | |Abc1 176
177 LPCD2_ESPID2 | |Abc2 178
179 LPCCLK_ESPICLK | |Apc3 180
181 12€9SCL | |Abca 182
183 12C9SDA ADC5 184
185 ADC6 186
187 12C10SCL_GPIO110 ADC7 188
189 12C10SDA_GPIO111 190
191 | 192
193 GPIO113_I2C155CL_I3C2SCL 194
195 GPIO115_I2C15SDA_I3C2SDA 196
197 | 198
199 12C11SCL_GPIO117 200
201 12C11SDA_GPIO118 202
203 204
205 12€3SCL_GPIO119_I3C5SCL 206
207 12C3SDA_GPIO121_I3C5SDA 208
209 210
211 212
213 214
215 216
217 218
219 220
221 222
223 224
225 226
227 228
229 230
231 232
233 234
235 236
237 238
239 240
241 242
243 244
245 246
247 248
249 250
251 | |GPio_apcs 252

253 | |Gpi1_ADco 254
255 GPI3_ADC11 | |GPi12_ADc10 256
257 GPI5_ADC13 | |Gpia_abc12 258
259 GPI7_ADC15 | |epi6_ADC14 260

Table 27 BMC connector/edge pinout with SO-DIMM Pins

5.4 Signal Functionality and Nomenclature
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The BMC pinout specification outlines the functions of the physical pins. To allow for system
flexibility many of the pins in the interface must be capable of dual-function; i.e. they must
provide capability for both functions.
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Most of these dual function pins are achieved through multiplexing, however some pins only
have a singular function. The direction column’s origin is the SOC on the RunBMC module, i.e.
“output” signals are driven from the SOC over the connector.
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Description Function 1 | Description Function 2 |Description Function 3

D channel 7 analog input

ADC/GPIO GPI_ADC10 GPI channel 10 analog input

ADC/GPIO GPI_ADC11 GPI channel 11 analog input

GPI_ADC12 GPI channel 12 analog input

GPI channel 13 analog input _

ADC/GPIO GPI_ADC13

ADC/GPIO GPI_ADC14 GP

channel 14 analog input

GPI_ADC15

=

channel 15 analog input

ADC/GPIO GPI_ADC8

=

channel 8 analog input

ADC/GPIO GPI_ADC9

channel 9 analog input

zZ 12 |12 |z |z
el o el el o
c |lc | |e |c
S |5 |15 |5 |=
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Functions Net Name Function1 | Function 2 Function 3 Direction | Description Function 1 | Description Function 2 [Description Function 3

GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
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Functions Net Name Function1 | Function 2 Function 3 Direction | Description Function 1 Description Function 2 |Description Function 3
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
GPIO GPIO GPIO Bl GPIO
PASSTHRU1_|
GPIO/PASSTHRU GPIO_PASSTHRU1_IN GPIO N Bl GPIO PASS-THROUGH 1 Input
PASSTHRU1_O PASS-THROUGH 1
GPIO/PASSTHRU GPIO_PASSTHRU1_OUT | GPIO uT Bl GPIO Output
PASSTHRU2_|
GPIO/PASSTHRU GPIO_PASSTHRU2_IN GPIO N Bl GPIO PASS-THROUGH 2 Input
PASSTHRU2_O PASS-THROUGH 2
GPIO/PASSTHRU GPIO_PASSTHRU2_OUT | GPIO uT Bl GPIO Output
12C 12C10SCL_GPIO 12C10SCL GPIO Bl 12C/SMBUS 10 clock GPIO
12C 12C10SDA_GPIO 12C10SDA GPIO Bl 12C/SMBUS 10 data GPIO
12C 12C11SCL_GPIO 12C11SCL GPIO Bl 12C/SMBUS 11 clock GPIO
12C 12C11SDA_GPIO 12C11SDA GPIO Bl 12C/SMBUS 11 data GPIO
12C 12C12SCL_GPIO 12C12SCL GPIO BI 12C/SMBUS 12 clock GPIO
12C 12C12SDA_GPIO 12C12SDA GPIO Bl 12C/SMBUS 12 data GPIO
12C 12C1SCL_GPIO_I3C3SCL 12C1SCL GPIO 1I3C3SCL Bl 12C/SMBUS 1 clock GPIO 13C3 Serial Clock
12C 12C1SDA_GPIO_I3C3SDA 12C1SDA GPIO I3C3SDA BI 12C/SMBUS 1 data GPIO 13C3 Serial Data
12C 12C2SCL_GPIO_I13C4SCL 12C2SCL GPIO 13C4SCL Bl 12C/SMBUS 2 clock GPIO 13C4 Serial Clock
12C 12C2SDA_GPIO_I3C4SDA 12C2SDA GPIO I3C4SDA Bl 12C/SMBUS 2 data GPIO 13C4 Serial Data
12C 12C3SCL_GPIO_I3C55CL 12C3SCL GPIO 1I3C5SCL BI 12C/SMBUS 3 clock GPIO 13C5 Serial Clock
12C 12C3SDA_GPIO_I3C5SDA 12C3SDA GPIO I3C5SDA Bl 12C/SMBUS 3 data GPIO 13C5 Serial Data
12C 12C4SCL_GPIO_I3C6SCL 12C4SCL GPIO 1I3C6SCL Bl 12C/SMBUS 4 clock GPIO 13C6 Serial Clock
12C 12C4ASDA_GPIO_I3C6SDA 12CASDA GPIO I3C6SDA Bl 12C/SMBUS 4 data GPIO 13C3 Serial Clock
12C 12C55CL_GPIO 12C5SCL GPIO Bl 12C/SMBUS 5 clock GPIO
12C 12C5SDA_GPIO 12C5SDA GPIO Bl 12C/SMBUS 5 data GPIO
12C 12C6SCL_GPIO 12C6SCL GPIO Bl 12C/SMBUS 6 clock GPIO
12C 12C6SDA_GPIO 12C6SDA GPIO Bl 12C/SMBUS 6 data GPIO
12C 12C7SCL_GPIO 12C7SCL GPIO Bl 12C/SMBUS 7 clock GPIO
12C 12C7SDA_GPIO 12C7SDA GPIO Bl 12C/SMBUS 7 data GPIO
12C 12C8SCL_GPIO 12C8SCL GPIO Bl 12C/SMBUS 8 clock GPIO
12C 12C8SDA_GPIO 12C8SDA GPIO Bl 12C/SMBUS 8 data GPIO
12C 12C9SCL 12C9SCL Bl 12C/SMBUS 9 clock GPIO
12C 12C9SDA 12C9SDA Bl 12C/SMBUS 9 data GPIO
12C 12C13SCL_GPIO 12C13SCL GPIO Bl 12C/SMBUS 13 clock GPIO
12C 12C13SDA_GPIO 12C13SDA GPIO Bl 12C/SMBUS 13 data GPIO
12C GPIO_I2C14SCL GPIO 12C14SCL Bl GPIO 12C/SMBUS 14 clock
12C GPIO_|2C14SDA GPIO 12C14SDA Bl GPIO 12C/SMBUS 14 data
12C GPIO_[2C15SCL GPIO 12C15SCL 13C2SCL Bl GPIO 12C/SMBUS 15 clock 13C2 Serial Clock
12C GPIO_|2C15SDA GPIO 12C15SDA I3C2SDA Bl GPIO 12C/SMBUS 15 data 13C2 Serial Data
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Functions Net Name Function 1 | Function 2

Function 3

Direction

Description Function 1

Description Function 2

Description Function 3

12C GPIO_I2C16SCL GPIO 12C16SCL

13C1SCL

GPIO

12C/SMBUS 16 clock

13C1 Serial Clock

I3C1SDA

GPIO_I2C16SDA GPIO 12C16SDA

12C
JTAG JTAGIRTCK JTAGIRTCK
JTAG JTAGITCK JTAGITCK

JTAG

JTAGITDI JTAG1TDI ‘ |

JTAG

JTAG JTAGL1TRST JTAGL1TRST

LPC/eSPI

JTAGITMS

JTAG JTAG1TDO JTAG1TDO

JTAGITMS ‘ |

LPCCLK_ESPICLK LPCCLK ESPICLK

JTAG Return Test Clock
INPUT Input

b

GPIO

12C/SMBUS 16 data

13C1 Serial Data

|

‘ OUTPUT JTAG Master Clock Output ‘

‘ OUTPUT ‘ JTAG Master Data Output H ‘

‘ INPUT JTAG Master Data Input ‘

‘ OUTPUT ‘

JTAG Master Mode Select
Output

‘ OUTPUT JTAG Test Reset Output ‘

INPUT

LPC bus clock input
(default)

eSPI clock input

LPC/eSPI LPCDO_ESPIDO LPCDO ESPIDO

Bl

LPC address and data bus
bit 0

eSP| data bus bit 0

LPC/eSPI LPCD1_ESPID1 LPCD1 ESPID1

Bl

LPC address and data bus
bit 1

eSP| data bus bit 1

LPC/eSPI LPCD2_ESPID2 LPCD2 ESPID2

Bl

LPC address and data bus
bit 2

eSP| data bus bit 2

LPC/eSPI LPCD3_ESPID3 LPCD3 ESPID3

Bl

LPC address and data bus
bit 3

eSP| data bus bit 3

LPC/eSPI LPCFRAME#_ESPICS# LPCFRAME# | ESPICS#

INPUT

LPC FRAME# (default)

eSPI chip select input

LPC/eSPI LPCIRQ#_ESPIALERT# LPCIRQ# ESPIALERT#

Bl

LPC serial IRQ (default)

eSP| Alert

LPC/eSPI LPCRST#_ESPIRST# LPCRST# ESPIRST#

INPUT

LPC reset input (default)

eSPI reset input

PCIE PEREFCLKN PEREFCLKN

INPUT

PCI Express Reference
clock input, 100MHz
negative input of the
differential clock pair

none

PCIE PEREFCLKP PEREFCLKP

INPUT

PCI Express Reference
clock input, 100MHz
positive input of the
differential clock pair

none

PCIE PERSTN PERSTN

OUTPUT

PCl Express reset pin

This reset signal reset PCI
Express bus controller and
VGA/2D device.

none

PCIE PERXN PERXN

INPUT

PCI Express Serial Data
Receiver

It receives negative input
of the differential signal
pair.

none

PCIE PERXP PERXP

INPUT

PCI Express Serial Data
Receiver

It receives positive input
of the differential signal
pair.

none

PCIE PETXN PETXN

OUTPUT

PCI Express Serial Data
Transmitter

It transmits negative
output of the differential
signal pa

none

PCIE PETXP PETXP

PECI PECI

PECIVDD PECIVDD

PWM/GPIO PWMO_GPIO PWMO GPIO

OUTPUT

Bl

PCI Express Serial Data
Transmitter

It transmits positive
output of the differential
signal pair.

PECI signal input/output
to BMC

PECI power

PWM output

none

GPIO

PWM/GPIO PWM1_GPIO PWM1 GPIO

Bl

PWM output

GPIO

PWM/GPIO PWM2_GPIO PWM2 GPIO

Bl

PWM output

GPIO
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Can Be Reserved for
RESERVED_GPIO RESERVED module specific use

Master Serial GPIO clock
SGPMCK GPIO output

SGPIO/GPIO GPIO_SGPMCK
Master Serial GPIO serial
SGPIO/GPIO GPIO_SGPMI GPIO SGPMI INP GPIO data input
TPUT

- e E il
SGPIO/GPIO GPIO_SGPMLD GPIO SGPMLD GPIO data load output
SGPIO/GPIO GPIO_SGPMO GPIO SGPMO GPIO data output
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Functions Net Name Function1 | Function 2 Function 3 Direction | Description Function 1 Description Function 2 |Description Function 3
SPI/GPIO SPI2CS1#_GPIO SPI2CS1# GPIO Bl SPI 2 chip select 1 GPIO
SPI/GPIO SPI12MISO_GPIO SPI2MISO GPIO Bl SPI 2 MISO GPIO
SPI/GPIO SPI12MOSI_GPIO SPI2MOSI GPIO Bl SPI 2 MOSI GPIO
System SPI Chip Select
SPI/GPIO SYSCS#_GPIO SYSCS# GPIO Bl input GPIO
SPI/GPIO SYSMISO_GPO SYSMISO GPO Bl System SPI MOSI GPO
SPI/GPIO SYSMOSI_GPO SYSMOSI GPO OUTPUT System SPI MISO GPO
SPI/GPIO SYSCK_GPIO SYSCK GPIO Bl System SPI Clock input GPIO
TACH/GPIO TACHO_GPIO TACHO GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH1_GPIO TACH1 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH10_GPIO TACH10 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH11_GPIO TACH11 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH12_GPIO TACH12 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH13_GPIO TACH13 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH14_GPIO TACH14 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH15_GPIO TACH15 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH2_GPIO TACH2 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH3_GPIO TACH3 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH4_GPIO TACH4 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH5_GPIO TACH5 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH6_GPIO TACH6 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH7_GPIO TACH7 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH8_GPIO TACH8 GPIO Bl Fan Tachometer input GPIO
TACH/GPIO TACH9_GPIO TACH9 GPIO Bl Fan Tachometer input GPIO
Transmit serial data
UART CONSOLETX_GPIO CONSOLETX | GPIO Bl output, primary console
Receive serial data input,
UART CONSOLERX_GPIO CONSOLERX | GPIO Bl primary console
Transmit serial data
UART UART1TX_GPIO UART1TX GPIO Bl output
UART UART1RX_GPIO UART1RX GPIO Bl Receive serial data input
Transmit serial data
UART UART2TX_GPIO UART2TX GPIO Bl output
UART UART2RX_GPIO UART2RX GPIO Bl Receive serial data input
Transmit serial data
UART GPIO_UART3TX GPIO UART3TX Bl output
UART GPIO_UART3RX GPIO UART3RX Bl Receive serial data input
Transmit serial data
UART GPIO_UARTATX GPIO UART4TX Bl output

UART

GPIO_UART4RX

GPIO
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Functions Net Name Function1 | Function 2 Function 3 Direction | Description Function 1 | Description Function 2 [Description Function 3

Watchdog timer 1 pulse
WATCHDOG/GPIO WDTRST1_GPIO WDTRST1 GPIO OUTPUT output GPIO

Watchdog timer 2 pulse
WATCHDOG/GPIO WDTRST2_GPIO WDTRST2 GPIO OUTPUT output GPIO

Table 28 BMC Pin Functions describing both Function 1 and Function 2
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6. Electrical and Timing Requirements

6.1 Electrical Requirements

DC Electrical Requirements Requirement Notes
Current carrying capability at 30 °C 0.50 amp/pin De-rated Electrical Requirements shall meet PS-003A-
temperature rise per contact 01 JEDEC specification

Table 29 Current per pin

Power / Ground Rail Pin Count Description Maximum

Current/Power
VDD_12V_STBY 1 +12V main or +12V aux 0.5amps/6watts
VDD3_3V_STBY 5 +3.3V main or +3.3V aux 2.5amps/8.25watts
GND 38 Ground Return

Table 30 Power for different Power Rails

Signal Subsystem Description Notes Typical
12C 12C serial data (SDA) and Pullups should be placed on System Board. 3.3V (TTL or CMOS)
serial clock (SCL) signals.
13C 13C serial data (SDA) and Pullups are not required. If used, then pullups 1.0Vor 1.8V
serial clock (SCL) signals. should be placed on System Board.
RGB Video Graphics Array RGB Filtering should be as described in Figure 5-1 0.7V (peak to peak)
signals
TACH Fan Tachometer Controller Tachometer Input 3.3V (TTL or CMOS)
PWM Pulse Width Modulation Output 3.3V, 8mA drive
strength
RGMII Reduced Gigabit Media If lower voltages are desired (ex: 1.8v), the 3.3Vor1.8y,i.e.
Independent Interface RunBMC daughterboard must translate to 3.3V. | VDD_RGMII_REF
VDD_RGMII_REF can be used as a reference
voltage to translate.
ADC Analog to Digital Converter Inputs are reference to 1.8V (ADCO0-15) 1.8V (peak to peak from
reference)
ESPI or LPC Enhanced Serial Peripheral Voltage is selectable by VDD_LPC3V3_ESPI1V8 3.3Vor1.8V (TTLor
Interface Bus or Low Pin voltage pin. CMOS)
Count Interface
VDD_RGMII_REF Voltage reference output For scenarios where BMC’s have different Up to designer.
RGMII voltage 10 requirements. This signal can
be referenced on the MB for 1v8 or 3v3 I/O
references. See figure 6.1 for an example.

Table 31 Voltage signal requirements by Subsystem

6.1.1 VDD_RGMII_REF Signal Usage

Figure 6-1 is an example of VDD_RGMII_REF driving a voltage reference pin in the case where
the BMC vendor has specific RGMII voltage requirements. For example, 1.8V HSTL vs 3.3V TTL.
Usage of this signal is optional and meant to provide convenience for the motherboard / system
designer. The RunBMC Module designer should have specific notes in module specific
documentation on what voltage to expect on this signal.
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6.2 Timing Requirements

BMC Daughter Card

PHY RGMII

RGMII|

RXCK

0-3RX

TX/RXCTL

VDD_RGMII_REF (L. B.3V)

MDC/MDIO | |

260 pin SODIMM

VDD_RGMII_RE

AAAA
WV

—

FAAMA-SX GPIO
DEPOP

Figure 6-1 RGMII Reference Voltage for Off-Board PHY

The general recommendations for motherboard designer to consider are listed in the Table 32.
Module designers should reference this section as well to understand expected skew.

Skew Requirements Requirement Notes

PCle Trace length < 17”. Intra pair skew less than 3mil | Condition based on middle loss material for PCB
design

usB Trace length < 17”. Intra pair skew less than 2mil | Condition based on middle loss material for PCB
design

1GbT Intra pair skew less than 2mil Length follow PHY controller requirement with 0.5”
length reduction.

RGMII Group signal (TX and RX) skew less than 50mil

VGA Group signal (TX and RX) skew less than 30mil

RMII/NC-SI Group signal (TX and RX) skew less than 200mil

LPC Group signal skew less than 250mil

SPI Group signal (TX and RX) skew less than 100mil

7. Mechanical

7.1 Form Factor

Table 32 Skew Requirements

The BMC module shall conform to the 260 Pin DDR4 SODIMM, .50mm Pitch DIMM Registration
form factor, defined by MO-310C, with the exception of the height, component height keepout,
and width requirements. The module has a 260 pin edge connector. Refer to JEDEC spec for

dimensions and tolerances.
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Figure 7-1 SO-DIMM Dimensions

Figure 7-1 outlines the SO-DIMM DDR4 JEDEC registration. RunBMC shall follow this

registration, with the exceptions to the “A” height and “D6” width. The Table 33 shows the

permissible A heights and D6 widths.

Card Types “A” height denoted in Figure 7-1 “D6” width denoted in Figure 7-1
Standard 32mm No requirement
Large 50mm No requirement
X-Large 70mm No Requirement

Table 33 Dimensions for various Card Types

7.2 Component Height Keep-out Requirements

RunBMC modules shall have major components on the top side of the PCB with component
height to not exceed dimension E1 in Figure 7-3. Smaller components with low height may be

placed on the bottom, E2. When placed in a right-angle configuration, E1 will face towards the
top (lid) of the compute or network platform.

— (E) f=—
~ ~—E2 Dimension for Figure 7-3 | Size Notes
E1—=| I.._ E1 (top) 5.44mm Right Angle config. This is the top of the PCB
L PCB thickness 1.2mm PCB material thickness
E2 (bottom) 1.6mm Right Angle config. This is the bottom of the
PCB

L
A2 2X 5.0

Figure 7-3 (left) detailing component height & Table 34 Dimensions for component height

As a recommendation for physical layout, and a note to the motherboard / system designer,
the dimensions specified should allow the RunBMC module to fit in underneath a Low-Profile
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PCle card. Figure 7-4 demonstrates a right angle SO-DIMM connector of ~8mm height, with
listed safety gaps and other component heights. The module placement can then be left to the
MB designer with considerations for thermals (See section 8) and local component heights as
shown. This Figure makes no guarantees about conformance of a right angle SO-DIMM
connector (See section 7.4).

N Q 2.0mm safety gap

Connector 4—‘E1 component maximum is 5.44mm ‘

14.14 mm _ . .
— - :___\EZ component maximum is 1.6mm \

|
|

________________ ~ 2.0mm safety gap |
Mother Board \ MB component high limit is 1.9mm ‘

Figure 7-2 RunBMC Module shown under PCle Bracket

7.3 RU/OU Mounting Options

In systems that are meant to fit into a standard 1 RU or 1 OU chassis, the standard size module
shall support being vertically mounted. In those same systems both the standard size module
and the large sized module shall support right-angle mounting.

In systems that fit into a chassis which is greater than 1 RU or 1 OU, any size of module (both
standard and large) shall support both right-angle and vertical mounting.

7.4 Mating Connector

The BMC mating connector shall conform to the DDR4 Small Outline Dual Inline Memory
Module (SODIMM), 260 pin, 0.50 mm pitch Socket Outline, defined by SO-018D.

A conforming vertical connector, Amphenol G634B2610X22HR, or equivalent can be mounted

on the motherboard or network device, to mate with the BMC module edge connector. Right
Angle or Angled connectors are permissible if conformant to SO-18D specification.
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8. Thermal

The BMC mezzanine card can be located in any position of the server or network motherboard.
The worst-case environmental conditions should be simulated by system designer. The thermal
solution, component selections, and system design should consider for these conditions. The
boundary conditions are found in Table 35 & 36.

Condition Low Typical High Max

Hot Aisle Air Temperature Boundary Conditions 5°C (system Inlet) 55°C 60°C 65°C

for Local Inlet Air Temperature

Hot Aisle Airflow Boundary Conditions for Local 100LFM 200LFM 350LFM System Dependent
Inlet Air Velocity

Table 35 Thermal Boundary Conditions Assuming Hot Aisle Containment

Condition Low Typical High Max

Cold Aisle Air Temperature Boundary Conditions 5°C 25°-35°C ASHRAE A1/A2 | 40°C ASHRAE A3 45°C ASHRAE A4
for Local Inlet Air Temperature

Cold Aisle Airflow Boundary Conditions Local Inlet 100LFM 150LFM 250LFM System Dependent
Air Velocity

Table 36 Thermal Boundary Conditions Assuming Cold Aisle Containment

9. FRU Requirements

The RunBMC module will make use of multiple FRUs. A system that uses the RunBMC module
shall provide a FRU on the system board for access from the module. The module shall provide
a FRU that contains identification of the module on the 12C9 bus, and the SoC on the module
should be addressable as a bus slave on the 12C9 bus in normal operation. Factory
programming of the 12C Identification EEPROM may be done from the SoC (as bus master) prior
to use in the system.

FRU Description Location 12C BUS 12C address
12C Identification EEPROM. Identification field EEPROM used for FRU data, system RunBMC 9 0xA2, 8bit
can be programmed in “M/B Custom Field 1” purposes, identification. Motherboard module

designers should allow access for the HOST
SMBus to access identification FRU on 12C
BUS 9.

12C Personality EEPROM EEPROM used by SOC to define personality System Board 4 0xAO, 8bit
of system

Table 37 RunBMC FRU Requirements

It is recommended to use a minimum size of 2 Kilobytes for Serial Accessed EEPROM on the
SMBus. Two of the fields in the Identification EEPROM define the MAC Addresses of the BMC
SoC, the addresses of these fields can be found in the Table 38. For further reference and
information of the Identification EEPROM should be programmed, see the IPMI V2.0 Spec,
Table 11-1 Board Info Area, for EEPROM identification field.
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Data Offset

FRU & Board Info Area 0x0000
BMC MAC1 Address 0x0400
BMC MAC2 Address 0x0406

Table 38 Identification EEPROM fields

10. Platform Guidelines

These guidelines are recommendations that should be heeded in general for any engineer
intending to use the RunBMC module.
e BMC programmers should be advised to create a software abstraction layer. This layer
will help map the RunBMC connector pinout to SOC pins specific to the vendor module.
e VDD_RGMII_REF is intended to be used as a reference voltage, which is provided by the
RunBMC module.

o As an example, RGMII bus from vendor A module uses 1.8V while vendor B
module expects 3.3V. The module designer can use this reference voltage to set
the 10 voltage level on the PHY, if it supports this functionality.

e VDD_LPC3V3_ESPI1V8 is an input to the LPC or ESPI function. LPC expects 3.3V on this
signal and ESPI expects 1.8V.

11. References

e  Registration - 260 Pin DDR4 SODIMM, 0.50 mm Pitch. DIMM; M0-310C, Item No. 11-14-164
e  Registration - DDR4 Small Outline Dual Inline Memory Module (SODIMM), 260 pin, 0.50 mm pitch
Socket Outline; SO-018D, Item No. 14-180

e NXP Semiconductors. 2C-bus specification and user manual. NXP Semiconductors, Rev 6, April 4th, 2014.
® EEPROM identification field, IPMI V2.0 SPEC, Table 11-1 Board Info Area
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