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1 Scope 

This document describes technical specifications for Facebook’s Sonora Pass Server 2S system which is based 

on 3rd Gen Intel® Xeon® Scalable Processors (code-named “Cooper Lake”) in Open Rack V2.  

 

1.1 Terminology 

 

 

 

  

Term Description 

Sonora Pass 2 Socket Server Platform 

BMC Baseboard management Controller 

TPM  Trusted Platform Module 

ME Intel®’s Management Engine 

UPI Intel®’s Ultra Path Interconnect  

UDIMM/RDIMM/LRDIMM Unbuffered/Registered/Load Reduced DIMM 

PCH Platform Controller Hub 

BIOS Basic Input Output System 

MB Motherboard 

CPU Central Processing Unit 

  



2 License 

 
As of January 22, 2020, the following persons or entities have made this Specification available under the Open Compute 
Project Hardware License (Permissive) Version 1.0 (OCPHL-P) 
 

• Facebook, Inc  
 
An electronic copy of the OCPHL-P is available at: 
https://www.opencompute.org/documents/ocphl-permissive-v10 
 
Your use of this Specification may be subject to other third party rights. THIS SPECIFICATION IS PROVIDED "AS IS." The 
contributors expressly disclaim any warranties (express, implied, or otherwise), including implied warranties of 
merchantability, non-infringement, fitness for a particular purpose, or title, related to the Specification. The 
Specification implementer and user assume the entire risk as to implementing or otherwise using the Specification.  
 
IN NO EVENT WILL ANY PARTY BE LIABLE TO ANY OTHER PARTY FOR LOST PROFITS OR ANY FORM OF INDIRECT, SPECIAL, 
INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY CHARACTER FROM ANY CAUSES OF ACTION OF ANY KIND WITH 
RESPECT TO THIS SPECIFICATION OR ITS GOVERNING AGREEMENT, WHETHER BASED ON BREACH OF CONTRACT, TORT 
(INCLUDING NEGLIGENCE), OR OTHERWISE, AND WHETHER OR NOT THE OTHER PARTY HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGE. 

  

https://www.opencompute.org/documents/ocphl-permissive-v10
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4 Sonora Pass System Overview 

 

Sonora Pass is a 2-socket system (“Motherboard”) based on Cooper Lake. The system contains 2 CPUs which 

are connected to each other through Intel® UPI. 

 

Disclaimer: The Sonora Pass specification represents the current draft OCP configuration for the 3rd Gen Intel 

Xeon Scalable platform (code-named “Cooper Lake”). Additional configuration details to be enumerated as 

information becomes public.  Sonora Pass may not implement the entire feature set of the Cooper Lake 

platform. 

4.1 Block Diagram  

 
Figure 4-1: Sonora Pass motherboard block diagram 
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4.1.1 Component List 

Table 4-1 below lists the major components that form the Sonora Pass system. 

 
Table 4-1: Sonora Pass Major components list 

Item Description 

Motherboard 

2-socket module motherboard.  

• 2x 3rd Gen Intel® Xeon® Scalable processors (code-

named “Cooper Lake”)   

• DDR DIMM slots 

• 2x OCP NIC3.0 SFF (up to 100G) 

• PCIe x16 slots 

• 3x NVMe SSD or 1x SATA 3.5” HDD 

Retimer Card  2x re-timer card support on PCIe x16 riser slots 

M.2 flash carrier card 2x M.2 flash carrier card support on PCIe x16 riser slots 

1OU riser 1OU riser card to support horizontal add-in card 

E1.S carrier card 4x E1.S 25mm support on side channel 

Power Distribution Board 48V to 12V conversion for future expansion 

Fan board 2x fan board supporting up to 4x fans each  

Power Supply Open Rack V2 centralized PSU 

Chassis 1OU chassis for Open Rack v2 

 

  



4.1.2 Component Placement and Form Factor 

 
Figure 4-2: Top view of Sonora Pass chassis 

 

 
 

The following devices and connectors should be placed at front of the 2S MB for front access: 

• PCIe expansion thru riser

• NIC3.0

• 3.5” HDD

• Power and reset buttons

• 2x USB type-A connector

o USB3.0 & OCP debug port

o USB3.0

 

The following internal connectors should be placed as close as possible to front of the 2S MB: 

• 1x jumper to enable/disable Intel® At Scale Debug feature 

• 3x M.2 connectors with 2280 and 22110 support 

• 1x SATA connector 

• 1x customized VGA connector  

The following backplane connector footprints should be placed at back of 2S MB:  



• 1x FCI Power Blade Plus or compatible for power and side band signal 

• 2x connectors for direct fans module attachment 

 

4.1.3 Functional Blocks 

4.1.3.1 CPU 

The motherboard shall optimize to support all 3rd Gen Intel® Scalable Processors (code-named “Cooper Lake”) 

family of processors . The motherboard allow provision thru BOM option or other means support of future 

processors unless noted otherwise. 

The features listed below must be supported by the motherboard: 

• Support two 3rd Gen Intel® Xeon® Scalable Processors (code-named “Cooper Lake”) processors 

and vendors should engage with Intel® to ensure the design ready for future processors 

• Two Full-width Intel® UPI at 10.8GT/s 

 

4.1.3.1.1 CPU-Memory Interface 

CPU to memory interface includes DDR channel, each channel supports up to two DIMMs.  

4.1.3.1.2 CPU-PCH Interface 

CPU to PCH interface includes DMI interface connected to CPU0 only.  

4.1.3.1.3 CPU-VR Interface 

CPU to voltage regulator is thru Serial VID interface. 

4.1.3.1.4 XDP interface 

Please follow Intel® Debug Port Design Guide for XDP interface implementation. 60-pins standard XDP 

connector shall be implemented. 

  



4.1.3.2 Memory 

Each motherboard has DIMM subsystem designed as below: 

• DDR direct attach memory support on CPU0 and CPU1 

• SMT DDR DIMM connector 

• DDR registered memory interface on each CPU 

• 2x DDR slots per channel  

• Support RDIMM only  

• Support Single rank & Dual rank 

• Follow updated JEDEC DDR specification with 288 pin DIMM socket 

Board design shall allow 3rd Gen Intel® Xeon® Scalable Processors (code-named “Cooper Lake”) processors to 

run at maximum memory speeds with 2 DIMM per channel configuration. 

4.1.3.3 Intel® PCH 

The motherboard uses Intel® PCH chipset, which supports following features: 

o Features information withheld 

• PCH SKUs 

o Board design shall support all PCH SKUs in terms of power delivery and thermal design 

4.1.3.3.1 PCH SPS Firmware 

Intel® provides the Server Platform Software (SPS) as a FW stack, the use of Innovation Engine (IE) is not 

required. 

 

4.1.3.4 Intel® UPI Connection 

Intel® UPI is a low-latency coherent interconnect for scalable multiprocessor systems with a shared address 

space. It uses a directory-based home snoop coherency protocol. 

 

4.1.3.5 Storage 

Each 2S MB the below configurations. M.2 connectors configured as either SATA or PCIe (default PCIe) 

interface through BOM options, but not both.   

Boot Drive: Either 3.5” SATA HDD with a minimum of 2TB or M.2 SATA or NVMe SSD with a minimum of 

256GB.  

Data Drive: The motherboard shall have two additional PCIe x16 slots that can accommodate optional flash 

devices if required by the application. 

 

4.1.3.6 EEPROM 

Each 2S MB includes a 128Kbits I2C-accessible Electrically Erasable Programmable Read-Only Memory 

(EEPROM). The EEPROM is accessible from the platform via the BMC.  The EEPROM contains the Field 

Replaceable Unit Identification (FRU ID) information and any additional configuration information that may be 

required. The FRU ID is formatted in accordance with the IPMI Platform Management FRU Information 

Storage Definition document.  

The EEPROM must contain the following entries: 

• Board Manufacturer 



• Board Name 

• Board Serial Number 

• Board Part Number 

• Product Manufacturer 

• Product Name 

• Product Part Number 

• Product Serial Number 

• Product Asset Tag 

• Product Build: e.g. EVT, DVT, PVT, MP 

• Product Version: e.g. C1 

• Manufacturing Date and Time 

• Manufacturing Lot Code: (preferred, but optional) 

• Manufacturing Work Order: (preferred, but optional) 

• PCB Revision 

• CPU Model Name/Number 

• CPU Revision 

 

  



4.1.3.7 BIOS 

Vendors shall be responsible for supplying and customizing the BIOS for the motherboard. The specific BIOS 

requirements are outlined in this section. Vendors must make changes to the BIOS at any point in the 

motherboard’s life cycle (development, production, and sustaining) upon request. 

4.1.3.7.1 BIOS Chip 

The BIOS chip should use PCH’s SPI interface through BMC controlled MUX for BMC to perform offline 

BIOS update or recovery. The vendor is responsible for selecting a specific BIOS chip, which should fit the 

required functionality in addition to potential additional features that may be required in the future. 64MByte 

size is recommended considering space needed for both BIOS and Intel® Manageability Engine firmware. 

Vendor should provide flash region plan for different code and current used size for each region to justify the 

sizing of the SPI flash. 

A socket on the motherboard should be used to hold BIOS chip, so BIOS chip can be manually replaced. The 

BIOS socket must be easily accessible; other components on the motherboard must not interfere with the 

insertion or removal of the BIOS chip; The BIOS socket needs to fit JEDEC specification package considering 

tolerance, and fit major available SPI flash vendors’ package drawing.  

A secondary identical BIOS chip is that were in past platform is not required on Sonora Pass. 

4.1.3.7.2 BIOS Source Code 

BIOS default should be an UEFI system firmware. The vendor shall be responsible to maintain BIOS source 

code to make sure it has latest code release from Intel® and UEFI system firmware code base vendors. Vendor 

shall provide an updated version tracker with each release.  

 

The design should have the ability to support Open System Firmware if Facebook decide to pursue this new 

initiative. It shall allow remote update from UEFI to OSF and vice versa.  

4.1.3.7.3 BIOS Feature Requirements 

4.1.3.7.3.1 Optimization 

The BIOS should be tuned to minimize system power consumption and maximize performance. This includes: 

• Disable any unused devices, such as unused PCI, PCIe ports, USB ports, SATA/SAS ports, clock 

generator and buffer ports. 

• Tuning CPU/Chipset settings to reach minimized power consumption and best performance in a data 

center environment. 

• Open Turbo Mode tuning option for PL1, PL2, PL1 clamp bit, PL2 clamp bit, short and long time 

duration. 

• SPEC power should be used as guidance by ODM to validate BIOS tuning results.   

4.1.3.7.3.2 Setup Menu 

The vendor should provide a BIOS specification, which includes a complete BIOS, setup menu and default 

settings. Requirements include but are not limited to: 

• Settings for adjusting memory speed, UPI speed, Speed-step/Turbo mode and CPU C-state power state: 

The default follows the CPU and chipset vendor’s POR unless otherwise mentioned.  

• Settings to enable different Turbo mode tuning settings based on CPU SKU and memory configuration: 

The default is Turbo enabled with the CPU vendor’s POR, unless otherwise mentioned. 

• Setting for the power feature after AC failure: The default is set to restore last power state. 



• Setting for the local physical COM port (COM0) and SOL (COM1): The default is enable console 

redirection on both ports with baud rate 57600, no flow control, terminal type VT100, 8 data bits, No 

Parity, 1 Stop Bit. 

• Setting for legacy console redirection to be local physical COM port (COM0) and SOL(COM1). The 

default is SOL(COM1) 

• Setting for the altitude of the server deployment location: The default is 300M. 

• Setting for the watchdog timer: The default setting for EVT/DVT/PVT is disabled. The default setting 

for MP is enabled. The timeout value is 15 minutes and reset the system after the timer expires. The 

watchdog timer is always disabled after POST. 

• Setting for ECC error threshold: Available settings are 1, 4, 10 and 1000. The default setting is 1 for 

EVT, DVT, and PVT, while 1000 for MP. 

• Setting for ECC error event log threshold: Available settings are disabled, 10, 50, 100. The default 

setting is 10. 

• If a CMOS CRC error happens, the BIOS should load the system default automatically and log the 

CMOS clear event in SEL.  

• The default setting to disable all “wait for keyboard input to continue” types of features is “not to wait 

for keyboard input to continue”. 

• Calculate checksum of BIOS setting, display in BIOS setup menu, and output to SMBIOS table. 

• Setting to save and load 10 different sets of user default. 

• Display SKU and hardware revision in main page based on BOARD ID and FAB ID. 

• Setting of PPIN (Protected Processor Inventory Number) Control: The default setting is unlock/enable. 

• Display RC version in main page. 

• Display CPU information in main page including CPU signature, processor cores, and microcode patch 

version. 

• Display memory information in main page including current memory speed, total memory capacity and 

type (DDR). 

• Display PCH information in main page including name and stepping. 

• Setting of Setup Prompt timeout: The default is “7 seconds”. 

4.1.3.7.3.3 Boot Options 

The BIOS must support PXE Boot capability in both IPv4 and IPv6 environment at the same time, and boot 

from SATA and USB interface. BIOS should provide boot option selection capability. The default boot device 

priority is: 

• 1st: USB device if available 

• 2nd: Network IPv6 

• 3rd: Network IPv4 

• 4th: NVMe M.2 

• 5th: SATA HDD 

• 6th: Reserved 

• 7th: Reserved 



• 8th: Reserved  

If there is no bootable device found, BIOS should keep loop searching for bootable device. 

BIOS should support UEFI boot mode.  

Boot mode and boot order can be displayed and changed from BMC with OEM command. 

  



4.1.3.7.3.4 Board SKU ID 

The motherboard should provide 6 strapping pins to be used as BOARD_SKU_ID[5:0], so BIOS can do correct 

board initialization based on different board configurations. Board ID is also routed to BMC to be accessed by 

BMC firmware. 

 

Table 4-2: SKU ID definition 

SKU ID 0 1 

FM_PCH_BOARD_SKU_ID0 

(RESERVE) 
RESERVE 

RESERVE 

(Wilson city RP) 

FM_PCH_BOARD_SKU_ID1 

(RESERVE) 

RESERVE 

(Wilson City Modular) 
RESERVE 

FM_PCH_BOARD_SKU_ID2 

(VOLTAGE REGULATOR) 
INFINEON TI 

FM_PCH_BOARD_SKU_ID3 

(PCH TYPE) 
PCH-1G PCH-R 

FM_PCH_BOARD_SKU_ID4 

(RESERVE) 
RESERVE RESERVE 

FM_PCH_BOARD_SKU_ID5 

(RESERVE) 
RESERVE RESERVE 

 

The motherboard has 1Kbit EEPROM(Address 0xA8 in 8 bit format) for soft-strap board ID to be accessed by 

BIOS on host SMBus. The definition of the soft-strap is TBD. Vendor shall keep this EEPROM blank until the 

definition is provided by Facebook. If no definition defined during DVT, vendor shall remove it from BOM. 

4.1.3.7.3.5 FAB Revision ID 

The motherboard should provide 3 strapping pins to be used as FAB_REVISION_ID [2:0], so BIOS can 

differentiate correct board FAB versions. FAB revision ID is also routed to BMC to be accessed by BMC 

firmware. 

 
Table 4-3: Revision ID definition 

REV ID FM_PCH_BOARD_REV_ID2 FM_PCH_BOARD_REV_ID1 FM_PCH_BOARD_REV_ID0 

POWER ON 0 0 0 

EVT 0 0 1 

DVT 0 1 0 

PVT 0 1 1 

MP 1 0 0 

RESERVE 1 0 1 

RESERVE 1 1 0 

RESERVE 1 1 1 

 

  



4.1.3.7.3.6 Remote BIOS Update Requirement 

Vendors should provide tool(s) to implement remote BIOS update function. Vendor must validate update tools 

on each BIOS release during development and production. Tool(s) provided should support four update 

scenarios: 

o Scenario 1: Sample/Audit BIOS settings 

• Return current BIOS settings, or 

• Save/Export BIOS settings in a human-readable form that can be restored/imported (i.e. 

Scenario 2). Output must include detailed value-meaning description for each setting. Setting 

must include pre-production setup menus/options too. 

o Scenario 2: Update BIOS with pre-configured set of BIOS settings 

• Update/Change multiple BIOS settings. Setting must include pre-production setup 

menus/options. Tool(s) should provide detailed value-meaning description for each setting. 

• Reboot 

o Scenario 3: BIOS update with a new revision 

• Load new BIOS on machine and Update, retaining current BIOS settings 

• Reboot 

o Scenario 4: use BMC to update BIOS in PCH flash 

• Update BIOS flash from BMC.  

• Update need to be done with command line script in Linux environment from a remote 

server. Web GUI interface is not accepted. 

Additionally, the update tools and scripts should have the following capabilities: 

o Update from the Operating System through ssh; the current OS based is CentOS 7.x 64-bit with 

updated Kernel specified by customer 

o Require no more than one reset cycle to the system to complete BIOS update or BIOS setup option 

change 

o Require no physical access to system 

o BIOS update or BIOS setup option change should not take more than 5 minutes to complete 

o BIOS update procedure can be scripted and propagated to multiple machines 

4.1.3.7.3.7 Event log requirement 

BIOS should do event log through BMC SEL with Generator ID 0x0001 and the combination of BIOS and 

BMC should meet the SEL log requirements in Universal SEL log definition. 

 

BIOS Error Code Requirement 

BIOS fatal error codes listed in following table should be enabled for POST CODE output. Vendor should 

display major and minor code alternatively. 

 
Table 4-4 BIOS Error Code 

Fatal Errors Major 

Code 

Minor 

Code 

Error Description 

ERR_NO_MEMORY 0E8h   



ERR_NO_MEMORY_MINOR_

NO_MEMORY 

 01h 1. No memory was detected via 

SPD read. No warning log entries 

available. 

2. Invalid configuration that causes 

no operable memory. Refer to 

warning log entries for details. 

ERR_NO_MEMORY_MINOR_

ALL_CH_DISABLED 

 02h Memory on all channels of all 

sockets is disabled due to hardware 

memtest error. 

ERR_NO_MEMORY_MINOR_

ALL_CH_DISABLED_MIXED 

 03h No memory installed. All channels 

are disabled. 

ERR_LT_LOCK 0E9h  Memory is locked by LT, 

inaccessible. 

ERR_DDR_INIT 0EAh  DDR training did complete 

successfully 

ERR_RD_DQ_DQS  01h Error on read DQ/DQS init 

ERR_RC_EN  02h Error on Receive Enable 

ERR_WR_LEVEL  03h Error on Write Leveling 

ERR_WR_DQ_DQS  04h Error on write DQ/DQS 

ERR_MEM_TEST 0EBh  Memory test failure 

ERR_MEM_TEST_MINOR_SO

FTWARE 

 01h Software memtest failure 

ERR_MEM_TEST_MINOR_H

ARDWARE 

 02h Hardware memtest failure 

ERR_MEM_TEST_MINOR_LO

CKSTEP_MODE 

 03h Hardware memtest failure in 

Lockstep channel mode requiring a 

channel to be disabled. This is a 

fatal error which requires a reset 

and calling BIOS with a different 

RAS mode to retry 

ERR_VENDOR_SPECIFIC 0ECh   

ERR_DIMM_COMPAT 0EDh  RDIMMs is present DIMM 

vendor-specific errors 

ERR_MIXED_MEM_TYPE  01h Different DIMM types are detected 

installed in the system 

ERR_INVALID_POP  02h Violation of population rules 

ERR_INVALID_POP_MINOR_

UNSUPPORTED_VOLTAGE 

 05h Unsupported DIMM Voltage 

Reserved 0EEh  Reserved 

ERR_INVALID_BOOT_MODE  01h Boot mode is unknown 

ERR_INVALID_SUB_BOOT_

MODE 

 02h Sub boot mode is unknown 

4.1.3.7.3.8 POST Code for Option ROM Entry and Exit 

Special BIOS post codes are assigned to indicate the entry and exit of option ROM. Two Bytes sequence are 

assigned for the entry and the exit to avoid same sequence used on other BIOS Post code. For example, use AA-



C0 indicates entry, and use BB-C1 indicates exit. These two sequences should be avoided to be used in other 

post codes process. 

4.1.3.7.3.9 PPIN BIOS Implementation 

BIOS shall support PPIN and set default to [Unlock and Enable].  

There are two ways for user to access PPIN: 

• BIOS shall map PPIN of CPU0 and CPU1 to SMBIOS OEM Strings (Type 11) String 5 and String 6. 

User can view PPIN value from Linux’s “dmidecode” command.  

• BIOS shall implement Send_PPIN and Get_PPIN OEM Command to communicate to BMC, per BMC’s 

request. User can retrieve PPIN information from BMC through OEM command. 

BIOS shall perform 2x actions to synchronize PPIN value to BMC: 

• Serves SMI# signal from BMC and use  Send_PPIN OEM command to communicate PPIN to BMC. 

• Use Send_PPIN OEM command to communicate PPIN to BMC when BIOS POST COMPLETE. 

  



4.1.3.8 BMC 

Sonora Pass uses an ASPEED® AST2500 BMC with one x16 4Gb DDR4 Dram for various platform 

management services and interfaces with hardware, BIOS, Intel® Server Platform Services firmware. An 

additional eMMC of at least 8GB for optional storage is required. 

BMC should be a standalone system in parallel to host (dual processor x86). The health status of host system 

should not affect the normal operation and network connectivity of BMC. BMC cannot share memory with host 

system. BMC management connectivity should work independently from host, and has no NIC driver 

dependency for Out-of-Band communication if using a shared-NIC. 

 

Each motherboard has 2*NICs. BMC’s two NCSI ports should connects to the two NICs and only request BMC 

IP from the NIC0 which connects to CPU0 on the motherboard. 

4.1.3.8.1 Implementation Diagram 

Refer to Figure 4-1: Sonora Pass motherboard block diagram 

 

4.1.3.8.2 Additional eMMC Storage Device 

An 8GB eMMC storage device would be required for expanded BMC operations.  

4.1.3.8.3 Local Serial Console 

UART access to BMC (also known as Local Serial Console) is to be implemented with the following 

requirements 

• The local serial console is to be functional in all stages of system operation. During booting, POST 

codes sent to the 7-segment display should also be available on the Local Serial Console to allow 

console logging and debugging. For example, codes like “[00]”, “[01]”, “[02]”, “[E0]”, etc, should be 

displayed on the console upon power up. 

• The last POST code received upon entering normal BMC console is to be displayed in the lower right 

hand corner of the console screen. 

• The serial console buffer for the last five console screens are to be stored in volatile media; each screen 

is of standard 80 columns by 24 rows. Screens are to be completely erased within five seconds of 

standby power removal for security and privacy reasons.  

• The OOB raw command is to have the ability to extract and displayed what is shown in the console 

screen buffer for remote debugging purposes and can be used for scaling data collection. This is done 

using a buffer dumping script with OEM commands. 

4.1.3.8.4 Remote Power Control and Power Policy 

The implemented BMC should have the following capabilities: 

• Support remote power on/off/cycle and warm reboot either through In-Band or Out-of-Band. 

• Support power on policy to be last-state, always-on and always-off upon recovery from an AC power 

loss event. The default setting is to be always-on. Power policy changes can be done through IPMI 

command and take effect without a cold reset or system reboot. 

• Take no more than three seconds upon AC power on for BMC to power up and display system POST on 

debug support ports and local serial console. 

• Take no more than three seconds to be able to process a power button signal upon AC power on. 

 



4.1.3.8.5 Sensors 

Various sensors are deployed around in order to support BMC functions like power/thermal monitoring, 

throttling, fan-speed control. Sensors are classified as Analog, Event-only type sensors. 

 

4.1.3.8.6 Analog Sensors 

The BMC implementation is to have access to all analog sensors placed in the system and ensure that they are 

displayed in a sensor data record repository. The tables below list different types of analog sensors and their set 

limits around the Sonora Pass system. 

 
Table 4-5: Analog Sensors 

Sensor Description Sensor Name Sensor# LCR UNC UCR 

System air flow SYSTEM_AIRFLOW 0x0       

PCH Temperature  MB_PCH_TEMP 0x08       

NIC0 Temperature NIC0_TEMP 0x10       

NIC1 Temperature NIC1_TEMP 0x11       

Fan0 Voltage Fan_0_VOL 0x18       

Fan0 Current Fan_0_IOUT 0x19       

Fan0 Power Fan_0_POUT 0x1A       

Fan1 Voltage Fan_1_VOL 0x1B       

Fan1 Current Fan_1_IOUT 0x1C       

Fan1 Power Fan_1_POUT 0x1D       

Fan2 Voltage Fan_2_VOL 0x1E       

Fan2 Current Fan_2_IOUT 0x1F       

Fan2 Power Fan_2_POUT 0x20       

Fan3 Voltage Fan_3_VOL 0x21       

Fan3 Current Fan_3_IOUT 0x22       

Fan3 Power Fan_3_POUT 0x23       

Fan4 Voltage Fan_4_VOL 0x24       

Fan4 Current Fan_4_IOUT 0x25       

Fan4 Power Fan_4_POUT 0x26       

Fan5 Voltage Fan_5_VOL 0x27       

Fan5 Current Fan_5_IOUT 0x28       

Fan5 Power Fan_5_POUT 0x29       

Fan6 Voltage Fan_6_VOL 0x2A       

Fan6 Current Fan_6_IOUT 0x2B       

Fan6 Power Fan_6_POUT 0x2C       

Fan7 Voltage Fan_7_VOL 0x2D       

Fan7 Current Fan_7_IOUT 0x2E       

Fan7 Power Fan_7_POUT 0x2F       

CPU0 Tjmax      MB_CPU0_TJMAX 0x30       

CPU1 Tjmax      MB_CPU1_TJMAX 0x31       

CPU0 Package Power MB_CPU0_PKG_POWER 0x32       

CPU1 Package Power MB_CPU1_PKG_POWER 0x33       

CPU0 Thermal Margin MB_CPU0_THERM_MARGIN 0x34       

CPU1 Thermal Margin MB_CPU1_THERM_MARGIN 0x35       

HSC Input Vol MB_HSC_VIN 0x40       

HSC Output Current MB_HSC_IOUT 0x41       



Sensor Description Sensor Name Sensor# LCR UNC UCR 

HSC Input Power MB_HSC_PIN 0x42       

HSC Temperature MB_HSC_TEMP 0x43       

CPU0 DIMM X Temperature MB_CPU0_DIMM_X_TEMP 0x50       

         

         

         

         

         

CPU1 DIMM X Temperature MB_CPU1_DIMM_X_TEMP 0x56       

         

         

         

         

         

SYS FAN0 (inlet rotor) MB_FAN0_TACH_IN 0x60       

SYS FAN0 (outlet rotor) MB_FAN0_TACH_OUT 0x61       

SYS FAN1 (inlet rotor) MB_FAN1_TACH_IN 0x62       

SYS FAN1 (outlet rotor) MB_FAN1_TACH_OUT 0x63       

SYS FAN2 (inlet rotor) MB_FAN2_TACH_IN 0x64       

SYS FAN2 (outlet rotor) MB_FAN2_TACH_OUT 0x65       

SYS FAN3 (inlet rotor) MB_FAN3_TACH_IN 0x66       

SYS FAN3 (outlet rotor) MB_FAN3_TACH_OUT 0x67       

SYS FAN4 (inlet rotor) MB_FAN4_TACH_IN 0x68       

SYS FAN4 (outlet rotor) MB_FAN4_TACH_OUT 0x69       

SYS FAN5 (inlet rotor) MB_FAN5_TACH_IN 0x6A       

SYS FAN5 (outlet rotor) MB_FAN5_TACH_OUT 0x6B       

SYS FAN6 (inlet rotor) MB_FAN6_TACH_IN 0x6C       

SYS FAN6 (outlet rotor) MB_FAN6_TACH_OUT 0x6D       

SYS FAN7 (inlet rotor) MB_FAN7_TACH_IN 0x6E       

SYS FAN7 (outlet rotor) MB_FAN7_TACH_OUT 0x6F       

M.2 1 Temperature MB_M2_1_TEMP 0x71       

M.2 2 Temperature MB_M2_2_TEMP 0x72       

AVA-II 0 Front Temperature MB_AVA_0_FTEMP 0x73       

AVA-II 0 Rear Temperature MB_AVA_0_RTEMP 0x74       

AVA-II 0 NVMe Max Temperature MB_AVA_0_NVME_MAX_CTEMP 0x75       

AVA-II 0 NVMe 0 Temperature MB_AVA_0_0_NVME_CTEMP 0x76       

AVA-II 0 NVMe 1 Temperature MB_AVA_0_1_NVME_CTEMP 0x77       

AVA-II 0 NVMe 2 Temperature MB_AVA_0_2_NVME_CTEMP 0x78       

AVA-II 0 NVMe 3 Temperature MB_AVA_0_3_NVME_CTEMP 0x79       

AVA-II 0 Power MB_AVA_0_INA219_POUT 0x7A       

AVA-II 1 Front Temperature MB_AVA_1_FTEMP 0x7B       

AVA-II 1 Rear Temperature MB_AVA_1_RTEMP 0x7C       

AVA-II 1 NVMe Max Temperature MB_AVA_1_NVME_MAX_CTEMP 0x7D       

AVA-II 1 NVMe 0 Temperature MB_AVA_1_0_NVME_CTEMP 0x7E       

AVA-II 1 NVMe 1 Temperature MB_AVA_1_1_NVME_CTEMP 0x7F       

AVA-II 1 NVMe 2 Temperature MB_AVA_1_2_NVME_CTEMP 0x80       

AVA-II 1 NVMe 3 Temperature MB_AVA_1_3_NVME_CTEMP 0x81       



Sensor Descrption Sensor Name Sensor# LCR UNC UCR 

AVA-II 1 Power MB_AVA_1_INA219_POUT 0x82       

E1.S 0 NVMe Voltage E1S_0_NVME_INA260_VOL 0x84       

E1.S 0 NVMe Current E1S_0_NVME_INA260_IOUT 0x85       

E1.S 0 NVMe Power E1S_0_NVME_INA260_POUT 0x86       

E1.S 1 NVMe Voltage E1S_1_NVME_INA260_VOL 0x87       

E1.S 1 NVMe Current E1S_1_NVME_INA260_IOUT 0x88       

E1.S 1 NVMe Power E1S_1_NVME_INA260_POUT 0x89       

E1.S 2 NVMe Voltage E1S_2_NVME_INA260_VOL 0x8A       

E1.S 2 NVMe Current E1S_2_NVME_INA260_IOUT 0x8B       

E1.S 2 NVMe Power E1S_2_NVME_INA260_POUT 0x8C       

E1.S 3 NVMe Voltage E1S_3_NVME_INA260_VOL 0x8D       

E1.S 3 NVMe Current E1S_3_NVME_INA260_IOUT 0x8E       

E1.S 3 NVMe Power E1S_3_NVME_INA260_POUT 0x8F       

P3V3_STBY Voltage MB_P3V3_STBY_INA260_VOL 0x90       

P3V3_STBY Current MB_P3V3_STBY_INA260_IOUT 0x91       

P3V3_STBY Power MB_P3V3_STBY_INA260_POUT 0x92       

M.2 0 Voltage MB_P3V3_M2_0_INA260_VOL 0x93       

M.2 0 Current MB_P3V3_M2_0_INA260_IOUT 0x94       

M.2 0 Power MB_P3V3_M2_0_INA260_POUT 0x95       

M.2 1 Voltage MB_P3V3_M2_1_INA260_VOL 0x96       

M.2 1 Current MB_P3V3_M2_1_INA260_IOUT 0x97       

M.2 1 Power MB_P3V3_M2_1_INA260_POUT 0x98       

M.2 2 Voltage MB_P3V3_M2_2_INA260_VOL 0x99       

M.2 2 Current MB_P3V3_M2_2_INA260_IOUT 0x9A       

M.2 2 Power MB_P3V3_M2_2_INA260_POUT 0x9B       

Inlet Temperature MB_INLET_TEMP 0xA0       

Outlet Temperature (Right) MB_OUTLET_TEMP_R 0xA1       

Outlet Temperature (Left) MB_OUTLET_TEMP_L 0xA2       

Inlet Remote Temperature MB_INLET_REMOTE_TEMP 0xA3       

Outlet Remote Temperature (Right) MB_OUTLET_REMOTE_TEMP 0xA4       

Outlet Remote Temperature (Left) MB_OUTLET_REMOTE_TEMP 0xA5       

CPU0 Temperature MB_CPU0_TEMP 0xAA       

CPU1 Temperature MB_CPU1_TEMP 0xAB       

CPU0 Vccin VR Voltage MB_VR_CPU0_VCCIN_VOUT 0xB0       

CPU0 Vccin VR Temperature MB_VR_CPU0_VCCIN_TEMP 0xB1       

CPU0 Vccin VR Current MB_VR_CPU0_VCCIN_IOUT 0xB2       

CPU0 Vccin VR Power MB_VR_CPU0_VCCIN_POUT 0xB3       

CPU0 Vsa VR Voltage MB_VR_CPU0_VCCSA_VOUT 0xB4       

CPU0 Vsa VR Temperature MB_VR_CPU0_VCCSA_TEMP 0xB5       

CPU0 Vsa VR Current MB_VR_CPU0_VCCSA_IOUT 0xB6       

CPU0 Vsa VR Power MB_VR_CPU0_VCCSA_POUT 0xB7       

CPU0 Vccio VR Voltage MB_VR_CPU0_VCCIO_VOUT 0xB8       

CPU0 Vccio VR Temperature MB_VR_CPU0_VCCIO_TEMP 0xB9       

CPU0 Vccio VR Current MB_VR_CPU0_VCCIO_IOUT 0xBA       

CPU0 Vccio VR Power MB_VR_CPU0_VCCIO_POUT 0xBB       

CPU0 DIMM ABC VR Voltage MB_VR_CPU0_VDDQ_ABC_VOUT 0xBC       

CPU0 DIMM ABC VR Temperature MB_VR_CPU0_VDDQ_ABC_TEMP 0xBD       



Sensor Descrption Sensor Name Sensor# LCR UNC UCR 

CPU0 DIMM ABC VR Current MB_VR_CPU0_VDDQ_ABC_IOUT 0xBE       

CPU0 DIMM ABC VR Power MB_VR_CPU0_VDDQ_ABC_POUT 0xBF       

CPU0 DIMM DEF VR Voltage MB_VR_CPU0_VDDQ_DEF_VOUT 0xC0       

CPU0 DIMM DEF VR Temperature MB_VR_CPU0_VDDQ_DEF_TEMP 0xC1       

CPU0 DIMM DEF VR Current MB_VR_CPU0_VDDQ_DEF_IOUT 0xC2       

CPU0 DIMM DEF VR Power MB_VR_CPU0_VDDQ_DEF_POUT 0xC3       

PCH PVNN VR Voltage MB_VR_PCH_PVNN_VOLT 0xC4       

PCH PVNN VR Temperature MB_VR_PCH_PVNN_TEMP 0xC5       

PCH PVNN VR Current MB_VR_PCH_PVNN_CURR 0xC6       

PCH PVNN VR Power MB_VR_PCH_PVNN_POWER 0xC7       

PCH P1V05 VR Voltage MB_VR_PCH_P1V05_VOLT 0xC8       

PCH P1V05 VR Temperature MB_VR_PCH_P1V05_TEMP 0xC9       

PCH P1V05 VR Current MB_VR_PCH_P1V05_CURR 0xCA       

PCH P1V05 VR Power MB_VR_PCH_P1V05_POWER 0xCB       

P5V MB_P5V 0xD0       

P5V STBY MB_P5V_STBY 0xD1       

P3V3 STBY MB_P3V3_STBY 0xD2       

P3V3 MB_P3V3 0xD3       

P3V BAT MB_P3V_BAT 0xD4       

P1V8 MB_CPU_1V8 0xD5       

P1V8_PCH MB_PCH_1V8 0xD6       

CPU0 PVPP ABC MB_CPU0_PVPP_ABC 0xD7       

CPU1 PVPP ABC MB_CPU1_PVPP_ABC 0xD8       

CPU0 PVPP DEF MB_CPU0_PVPP_DEF 0xD9       

CPU1 PVPP DEF MB_CPU1_PVPP_DEF 0xDA       

CPU0 PVTT ABC MB_CPU0_PVTT_ABC 0xDB       

CPU1 PVTT ABC MB_CPU1_PVTT_ABC 0xDC       

CPU0 PVTT DEF MB_CPU0_PVTT_DEF 0xDD       

CPU1 PVTT DEF MB_CPU1_PVTT_DEF 0xDE       

P12V STBY MB_P12V 0xDF       

CPU1 Vccin VR Voltage MB_VR_CPU1_VCCIN_VOUT 0xE0       

CPU1 Vccin VR Temperature MB_VR_CPU1_VCCIN_TEMP 0xE1       

CPU1 Vccin VR Current MB_VR_CPU1_VCCIN_IOUT 0xE2       

CPU1 Vccin VR Power MB_VR_CPU1_VCCIN_POUT 0xE3       

CPU1 Vsa VR Voltage MB_VR_CPU1_VCCSA_VOUT 0xE4       

CPU1 Vsa VR Temperature MB_VR_CPU1_VCCSA_TEMP 0xE5       

CPU1 Vsa VR Current MB_VR_CPU1_VCCSA_IOUT 0xE6       

CPU1 Vsa VR Power MB_VR_CPU1_VCCSA_POUT 0xE7       

CPU1 Vccio VR Voltage MB_VR_CPU1_VCCIO_VOUT 0xE8       

CPU1 Vccio VR Temperature MB_VR_CPU1_VCCIO_TEMP 0xE9       

CPU1 Vccio VR Current MB_VR_CPU1_VCCIO_IOUT 0xEA       

CPU1 Vccio VR Power MB_VR_CPU1_VCCIO_POUT 0xEB       

CPU1 DIMM ABC VR Voltage MB_VR_CPU1_VDDQ_ABC_VOUT 0xEC       

CPU1 DIMM ABC VR Temperature MB_VR_CPU1_VDDQ_ABC_TEMP 0xED       

CPU1 DIMM ABC VR Current MB_VR_CPU1_VDDQ_ABC_IOUT 0xEE       

CPU1 DIMM ABC VR Power MB_VR_CPU1_VDDQ_ABC_POUT 0xEF       

CPU1 DIMM DEF VR Voltage MB_VR_CPU1_VDDQ_DEF_VOUT 0xF0       



Sensor Descrption Sensor Name Sensor# LCR UNC UCR 

CPU1 DIMM DEF VR Temperature MB_VR_CPU1_VDDQ_DEF_TEMP 0xF1       

CPU1 DIMM DEF VR Current MB_VR_CPU1_VDDQ_DEF_IOUT 0xF2       

CPU1 DIMM DEF VR Power MB_VR_CPU1_VDDQ_DEF_POUT 0xF3       

E1.S Front Temperature E1S_FTEMP 0xF4       

E1.S Rear Temperature E1S_RTEMP 0xF5       

E1.S NVMe Max Temperature E1S_NVME_CTEMP 0xF6       

E1.S NVMe 0 Temperature E1S_0_NVME_CTEMP 0xF7       

E1.S NVMe 1 Temperature E1S_1_NVME_CTEMP 0xF8       

E1.S NVMe 2 Temperature E1S_2_NVME_CTEMP 0xF9       

E1.S NVMe 3 Temperature E1S_3_NVME_CTEMP 0xFA       

4.1.3.8.7 Event Sensor 

To Be Defined 

 

4.1.3.8.8 System Event Log (SEL) 

The BMC needs to support SEL capabilities. The following items are to be logged in the SEL 

• Analog sensors exceeding thresholds that are being set. 

• Event-only sensors like 

o All types of PCIE errors, status change 

o All types of POST error 

o All types of Machine Check Error 

o All types of Fan failures (like fan speed out of range), and identify which fan failed 

o I2C/SMA/PMBUS transactions errors or device NACK 

o Any other system anomalies 

  



4.1.3.8.9 Critical SEL Filter 

OEM commands are required to set and display two different level of SEL filtering. 

The default is to log all errors during EVT/DVT/PVT with the option to log only critical SEL that needs 

servicing or indicates power cycle state change.  Ability to log when user clear the SEL log or when it has 

overflowed. 

 

To be updated for Critical SEL criteria 

 

4.1.3.8.10 BMC FW Update 

BMC firmware update shall be able to update thru out-of-band interface only  

 

4.1.3.8.11 FSC in BMC 

BMC fan speed control (FSC) has be optimized to use the least airflow but still meet individual components 

temperature rating target. It may have different profile based on number of fans operational and/or different 

deployment sku configuration.  

 

4.1.3.8.12 BMC FW chip and Firmware Update 

The BMC FW flash chip should use BMC’s SPI interface. The vendor is responsible for selecting a specific 

flash chip, which should fit the required functionality in addition to potential additional features that may be 

required in the future. A large SPI flash size is recommended for designs that implements Platform Firmware 

Resiliency. 

Vendors should provide tool(s) to implement remote BMC firmware update, which will not require any physical 

access to the system. Remote update means either through management network or through In-Band by logging 

into local OS (CentOS) with data network. Tool(s) shall support CentOS 7.x 64-bit with updated Kernel 

specified by customer. 

A remote BMC firmware update may take a maximum of 5 minutes to complete. I2C sideband has bottle neck 

to achieve this requirement and NC-SI interface is needed. BMC firmware update process and BMC reset 

process require no reboot or power down of host system and should have no impact to normal operation of host 

system. BMC need to be fully functional with updated firmware after the update and reset without further 

configuration. 

Default update should recover BMC to factory default; option need to be provided to preserve SEL, 

configuration. MAC address is based on NIC MAC, so it would not be cleared with BMC firmware update. 

 

4.1.3.8.13 BMC MSR Dump 

Vendor shall implement BMC to dump MSR from both CPUs through Intel® Manageability Engine and PECI. 

Vendor shall provide utility that supports CentOS 7.x 64-bit with updated Kernel specified by customer. 

This is a debug feature to allow the user to access critical debug information from faulty SUT on a server rack, 

without removing the system from a failure status and risking the loss of critical debug information. 

BMC firmware shall apply MSR dump automatically when there is IERR or MCERR. The BMC shall store the 

MSR dump in BMC flash. During the dump, the BMC shall reject chassis power related commands to avoid 

interrupting the dump. 

 



4.1.3.8.14 BMC Verified boot 

Vendor shall implement hardware and firmware to support BMC verified boot. 

4.1.3.9 Board Management 

4.1.3.9.1 I2C/SMBus Circuits 

Vendor shall implement I2C/SMBus to support below device map. 



Figure 4-3: I2C/SMBus connectivity diagram 

Aspeed

MM [5]
SMB_BMC_MM5_R_SCL/SDA

PCH

SMT1 0x90

Slave 0x88

M/S
SMB_HOST_STBY_BMC_LVC3_R2_SCL/SDA

SML0

SML4

SML2

SMB_SMLINK0_STBY_LVC3_R_SCL/SDA
R1157

R1156

R1155

R1154

SMB_HOST_STBY_LVC3_SCL/SDA

SMB_SMLINK0_STBY_LVC3_SCL/SDA

MM [4]
SMB_HOST_STBY_BMC_LVC3_R_SCL/SDA

R1141

R1142

MM [6]
SMB_SMLINK0_STBY_LVC3_R2_SCL/SDA

R337

R338

CKMNG
0XC0

SMB_CPU_PIROM_SCL/SDA

CPU0

PIROM 0XA0 S

SMB_BMC_SPD_ASS_STBY_LVC3_SCL/SDA
TCA9545

MUX
0XE6

3

0

1

2

M

M

PCA9617

PCA9617

PCA9617

PCA9617

CPU1

PIROM 0XA2 S

M

M

CPU0 DDR
0 

CPU0 DDR
1 

CPU1 DDR
0 

CPU1 DDR
1 

TCA9539
0XEE

SMB_BMC_MM5_SCL/SDA

SMB_CPLD_LOG_SCL/SDA

S

S

S

S

SKT #1
VCCIN

VCCSA

0XE0

SKT #1
VDDQ

#ABC

0XEC

SKT #1
VDDQ

#DEF

0XD8

SKT #1

VCCIO

0XE4

MM [2]
SMB_BMC_MM2_R_SCL/SDA

SML3
SMB_SMLINK3_STBY_LVC3_R_SCL/SDA

SMB_BMC_MM2_SCL/SDA

SMB_PMBUS2_R_SCL/SDA

SMB_SMLINK3_STBY_LVC3_SCL/SDA

SMB_GBE
SMB_GBE_STBY_LVC3_SCL/SDA

Main PLD

TPM MODULE

0XDC

SMB_PMBUS2_STBY_LVC3_B2_SCL/SDA

SKT #0
VCCIN

VCCSA

0XC0

SKT #0
VDDQ

#ABC

0XCC

SKT #0
VDDQ 

#DEF

0XD0

SKT #0

VCCIO

0XC4

SMB_PMBUS2_STBY_LVC3_B1_SCL/SDA
PCA9617

IN260

P3V3_M2_1

0X82

MM [1]

0X20

SMB_IPMB_STBY_LVC3_R_SCL/SDA

TCA9548

MUX

0XE2

S

1

2

MM [14]
SMB_BMC_OCPV3_MEZZ_R_SCL/SDA R844

R711

SMB_BMC_OCPV3_MEZZ_SCL/SDA

OCP3.0 Mezz #0
SMB_BMC_OCP_V3_1_A_R_SCL/SDA

SMB_BMC_OCP_V3_2_A_R_SCL/SDA

TCA9548
MUX

0XE0–Blade 1
0XE4–Blade 2
0XE8–Blade 3
0XEC–Blade 4

S

3

ISO
SMB_HOST_LVC3_SCL/SDA

9QXL2001B

0xDA

9QXL2001B

0xDE
9FGL04

0xD0

2

MM [9]

RISER SOLT #0 

RISER SOLT #1 6

5

0

SMB_PCH_SLOT1_SCL/SDA

SMB_PCH_SLOT2_SCL/SDA

SMB_U105_SCL/SDA

R1161

R1160

SMB_SMLINK2_STBY_LVC3_SCL/SDA SMB_SMLINK2_STBY_LVC3_R_SCL/SDA

SMB_SMLINK4_STBY_LVC3_R_SCL/SDA

SML1
SMB_PMBUS_SML1_STBY_LVC3_R2_SCL/SDASMB_PMBUS_SML1_STBY_LVC3_SCL/SDA

MM [8]
SMB_PMBUS_SML1_STBY_LVC3_R_SCL/SDA

SMB_PMBUS1_SCL/SDA

SMB_PMBUS2_SCL/SDA

SMB_SMLINK4_STBY_LVC3_SCL/SDA

ADM1278

HSC

0X22

SML5
SMB_SMLINK5_STBY_LVC3_SCL/SDA SMB_SMLINK5_STBY_LVC3_R_SCL/SDA

SMB_PMBUS2_STBY_LVC3_B1_R_SCL/SDA

4

5

6

7

SMB_BMC_P1V8_M2_1_R_SCL/SDA

SMB_BMC_P1V8_M2_2_R_SCL/SDA

M.2 #0 (0XA6 / 0X6A)

M.2 #1 (0XA6 / 0X6A)

SMB_BMC_P1V8_M2_1_SCL/SDA

SMB_BMC_P1V8_M2_2_SCL/SDA

SMB_BMC_OCP_V3_1_A_SCL/SDA

SMB_BMC_OCP_V3_2_A_SCL/SDA

R2059

R2060

R2061

R2062

R846

R713

R1482

R714

USB
DEBUG

R2144

R2137

SMB_DEBUG_STBY_LVC3_USB_R1_SCL/SDA

R5

R319

PCA9555

0X4E

SMB_IPMB_STBY_LVC3_R1_SCL/SDA

R
1
1

9
3

R
1
1

9
2

R
1
9

7
7

R
1
9

7
8

SMB_SENSOR_TMP421_1_SCL/SDA

SMB_TEMP421_STBY_LVC3_R_SCL/SDA

3
R68

R391

SMB_TEMP421_STBY_LVC3_SCL/SDA R1480

R1481

R1464

R1465

SMB_SENSOR_TMP421_3_SCL/SDA

TMP421

0X98

TMP421

0X9C

R
1
9

9
8

R
1
9

9
9

R
3
7

7

R
3
7

8

R
2
0

9
4

R
2
0

9
5

R
2
0

9
3

R
2
0

9
2

R
2
0

8
2

R
2
0

8
1

R
1
1

8
7

R
1
1

8
6

M24C01
Board ID

0XA8

SMB_BOARDID_LVC3_SCL/SDAR2071

R2073

R1909

R1916

R1921

R1912

SMB_PCH_SLOT1_R_SCL/SDA

SMB_PCH_SLOT2_R_SCL/SDA

R
1
8

9
7

R
1
8

9
1

R
1
9

0
2

R
1
8

9
4

R
2
0

6
7

R
2
0

6
8

R
1
2

9
1

R
1
2

9
2

R
1
2

1
9

R
1
2

1
8

R
1
2

2
1

R
1
2

2
0

R
1
1

9
1

R
1
1

9
0

R1165

R1164
R1215

R1214

R817

R823

R1153

R1152

R1159

R1158

R
1
1

8
1

R
1
1

8
0

PR1129
PR1130

SMB_BMC_HSC_MM8_R_SCL/SDA

R
1
1

3
9

R
1
1

4
0

R341

R342

R1800

R1801

R340

R450

R304

R339

R
1
2

9
5

R
1
2

9
8

R
2
1

8
0

R
2
1

8
1

CAT24C128
FRU

0XA8

SMB_FRU_LVC3_SCL/SDA
R1975

R1976

R900

R926

R
1
1

8
5

R
1
1

8
4

R1149

R1148

R
8
3

4

R
1
1

1
5

R
1
1

1
9

R
1
1

2
1

R
1
1

1
4

R
1
1

1
6

R
1
1

2
0

R
1
1

2
2

R1240

R1241

R1244

R1246

R1250

R1253

R1257

R1260

R
1
1

7
0

R
1
1

6
8

R
1
1

7
6

R
1
1

7
4

R
1
1

7
1

R
1
1

6
9

R
1
1

7
7

R
1
1

7
5

R1129

R1130

R1131

R1132

R1133

R1134

R1135

R1136

S

U101

MUX

U32 USB2

U81

U40

U42

J74

OCP3.0 Mezz #1J73

J8

J9

U154

U105

U12

U95

U13

U11

PU90

U155

J4002

U184

U156

R902

R901

R1144

R1143

U91

U92

U94

U97

U112 U113

R1167

R1166

R
1
2

0
7

R
1
1

9
6

TP

R
1
2

1
6

R
8
9

0

0

P3V3_STBY

P3V3_STBY P3V3

P3V3_STBY

P3V3_STBY

P3V3_STBY

P3V3_STBY

P3V3_STBY

U5203

P3V3_STBY

P3V3_STBY

P3V3_STBY

P3V3_STBY

PU1

P
R

1
5

0
7

P
R

1
5

0
6

P
R

1
5

2
3

P
R

1
5

2
4

PU30

P
R

1
5

4
8

P
R

1
5

4
9

PU9 PU10

P
R

1
5

5
8

P
R

1
5

5
9

PU4P3V3_STBY

P
R

1
5

7
3

P
R

1
5

7
4

PU5

P
R

1
5

9
0

P
R

1
5

9
1

P
R

1
6

1
5

P
R

1
6

1
6

PU11 PU12

P
R

1
6

2
7

P
R

1
6

2
8

P3V3_STBY

P3V3_STBY

P3V3_STBY

TMP421

0x9E

R1303

R1304

U134

SMB_SENSOR_TMP421_2_SCL/SDA

P3V3_OCP_V3_1 P3V3_OCP_V3_2 P1V8_PCH_STBYP1V8_PCH_STBY

J101

J100

U0X

U1X

PVCCIO_CPU0

PVCCIO_CPU1

P3V3_STBY

POWER CONN

(0XC4 for BRICK)

ME & IE

1

R1124

R1145

J23

SMB_BMC_CM_SCL/SDA

PCA9617

SMB_BMC_P1V8_M2_3_R_SCL/SDA
R2063

R2064
M.2 #2 (0XA6 / 0X6A)J10

SMB_BMC_P1V8_M2_3_SCL/SDA

R
2
0

9
0

R
2
0

9
1

M

SMB_PEHPCPU0_GTL_SCL/SDA SMB_PEHPCPU0_GTL_R_SCL/SDA

PCA9617

SMB_PEHPCPU0_LVC3_SCL/SDA
R1248

R1249

U93

R
1
1

1
7

R
1
1

1
8

R
5
8

6

R
1
1

0
4

PCA9555
0X40

U236

SMB_PEHPCPU1_GTL_SCL/SDA SMB_PEHPCPU1_GTL_R_SCL/SDA

PCA9617

SMB_PEHPCPU1_LVC3_SCL/SDA
R1008

R1014

U127
PCA9555

0X40

U137

R
1
0

3
6

R
1
0

3
7

P3V3_STBY

SMB_BMC_MM9_SCL/SDA

R
1
1

1
3

R
1
1

2
3

P3V3_STBY

U28

SMB_BMC_SLIVER_B_R_SCL/SDA R4049

R4050

P1V8_PCH_STBY P3V3_STBY

R
4
0

4
4

R
4
0

4
6

Q45

R1137

R1138

IN260

P3V3_M2_2

0X84

R
8
1

6

R
8
2

2

U5204

IN260

P3V3_M2_3

0X86

R
8
1

8

R
8
2

5

U5205

R150

R151

SMB_CPLD_PROGRAM_SCL/SDA

M

R
1
0

3
0

R
1
0

3
1

U98

U1

R
1
2

2
4

R
1
2

2
5

R581

R582

R1163

R1162

Note: Address are all 8-bit

R5005

R5006

4
SMB_HOST_STBY_SC4/SD4_LVC3_SCL/SDA

R
4
2

4
3

R
4
2

4
4

P3V3_STBY

P3V3_STBY

USBX2064
USB HUB

0X58

SMB_USB_HUB_LVC3_SCL/SDA
R883

R887

U109

TCA9539
0XEC

U4021

Main PLD

U28

PFR

PFR

R
4
2

7
1

R
4
2

7
2

S
M

B
_

P
F

R
_
M

M
2
_
S

C
L
/S

D
A

R
4
2

7
3

R
4
2

7
4

P3V3_STBY

Main PLD

U28

R4281

R4282

R
4
2

7
9

R
4
2

8
0

FAN CONN#1
(0XC2, 0X1F, 0XCE)

J13

J4000

TPS546D24

P3V3_STBY

0X25

PU2

P
R

7
6
3

P
R

7
6
4

PXE1110

PVNN P1V05 PCH

0x94

R
8
A

1
0

R
8
A

1
2

EU8A1

SMB_BMC_SPD_ASS_STBY_LVC3_PLD_SCL/SDA

PCA9617

U5000

R5038

R5039

SMB_TPM_STBY_LVC3_SCL/SDA

R5004

R5007

SMB_BMC_MM5_ISO_IN_SCL/SDA SMB_BMC_MM5_ISO_OUT_R_SCL/SDA
R4128

R4129

SMB_BMC_MM5_ISO_OUT_SCL/SDA

SMB_U4021_SCL/SDA

R
5
0

4
0

R
5
0

4
1

SMB_CPU1_PIROM_SCL/SDA

R5032

R5033

SMB_BMC_CM_FAN_SCL/SDA

R5030

R5031

SMB_BMC_CM_FAN_1_SCL/SDA

R
5
0

3
4

R
5
0

3
5

SMB_HOST_STBY_SC2/SD2_LVC3_SCL/SDA

R5022

R5023

SMB_CLK_

BUFFER_1

_SCL/SDA

R
5
0

2
0

R
5
0

2
1 SMB_CLK_

GEN_SCL/

SDA

R5012

R5013

SMB_HOST_STBY_BMC_LVC3_R3_SCL/SDA

SMB_CKMNG_SCL/SDA

R
5
0

2
4

R
5
0

2
5 SMB_CLK_

BUFFER_2

_SCL/SDA

R5000

R5001

R5002

R5003

SMB_BMC_SLIVER_B_SCL/SDA

SLIVER2.0 CONN #1J49

SMB_BMC_SLIVER_A_R_SCL/SDA R4047

R4048

SMB_BMC_SLIVER_A_SCL/SDA

SLIVER2.0 CONN #0J47

MM [3]

MM [7]

U111

R1839

R1838

R1919

R1911

SMB_BMC_SLOT1_R1_SCL/SDA

SMB_BMC_SLOT2_R1_SCL/SDA

R
1
8

2
1

R
1
8

2
0

R
1
9

0
1

R
1
8

9
3

P3V3_STBY

RISER SOLT #0 

RISER SOLT #1 

TCA9545
MUX
0XE0

0

1

SMB_BMC_SLOT1_R2_SCL/SDA

SMB_BMC_SLOT2_R2_SCL/SDA

SMB_BMC_MM3_R_SCL/SDA

SMB_BMC_MM7_R_SCL/SDA

R5058

R5059

SMB_IPMB_STBY_LVC3_SCL/SDA

R5062

R5063

SMB_TEMP421_STBY_OUTLET_SCL/SDA

R
4
0

0
5

R
4
0

4
5

P3V3_STBY

ME Debug

JP4008

BMC Debug

JP4007

R5068

R5069

SMB_BMC_MM2_R1_SCL/SDA

SMB_PMBUS2_STBY_LVC3_R_SCL/SDA SMB_PMBUS2_STBY_LVC3_R2_SCL/SDA

R5046

R5047

SMB_PMBUS1_R_SCL/SDA

IN260

P3V3_STBY

0X80

R
1
7

3
9

R
1
7

4
0

PU183

R
7
8

3

R
8
2

1

P
R

1
1
3
5

P
R

1
1
3
3

J101

J100

R5028

R5029

R5026

R5027

SMB_U184_SCL/SDA

R5064

R5065

SMB_BMC_MM2_CPLD_SCL/SDA

R5054

R5055

R
4
0

2
0

R
4
0

2
1

R5052

R5053

R5066

R5067

R5018

R5019

P3V3_STBY

R4317

R4316

SMB_BMC_MM5_R1_SCL/SDA

R4320

R4324

R4323

R4327

SMB_HOST_LVC3_R1_SCL/SDA

R5050

R5051

R
4
3

2
2

R
4
3

2
6

CPU on/off hot plug IO-EXP

node1- 0X40

node2- 0X42

node3- 0X44

node4- 0X46

U4700

SMB_ONOFF_STBY_LVC3_SCL/SDAR4707

R4708

MIPI60

J25
SMB_HOST_STBY_LVC3_R1_SCL/SDA

R5036

R5037

R4318

R4319

SMB_HOST_STBY_LVC3_R3_SCL/SDA

R
4
3

2
1

R
4
3

2
5

R4125

R4126

R4127

R4130

R4289

R4344

SMB_BMC_SLOT1_SCL/SDA
R4346

R4342

R4347

R4343

SMB_BMC_SLOT1_R_SCL/SDA

SMB_BMC_SLOT2_R_SCL/SDA
R4341

R4345

SMB_BMC_SLOT2_SCL/SDA

SMB_BMC_SLOT1_SCL/SDA

SMB_BMC_SLOT2_SCL/SDA

SMB_SENSOR_TMP75_M2_SCL/SDA
R4357

R4358

TMP75

0X90

U4033

R
5
0

1
1

R
5
0

1
0

P3V3_STBY

R4366

R4367

B A

FAN CONN#0 
(0XC0, 0X1D, 0XCC)

R4380

R4382

SMB_BMC_CM_R2_SCL/SDA

J5200

R4018

R4019

SMB_BMC_M2_MODULE_SCL/SDA M.2 MODULE
(0XAC)

R4379

R4381

SMB_BMC_CM_R1_SCL/SDA

SLIVER2.0 CONN #1J49

SLIVER2.0 CONN #0J47
R4407

R4430

R4427

R4431

SMB_PEHPCPU0_LVC3_A_R_SCL/SDA

SMB_PEHPCPU0_LVC3_B_R_SCL/SDA

SLIVER2.0 CONN #1J49

SLIVER2.0 CONN #0J47
R4428

R4432

R4429

R4433

SMB_PEHPCPU1_LVC3_A_R_SCL/SDA

SMB_PEHPCPU1_LVC3_B_R_SCL/SDA

SMB_PEHPCPU0_LVC3_R1_SCL/SDA

SMB_PEHPCPU1_LVC3_R1_SCL/SDA

R4434

R4435

SMB_PEHPCPU0_LVC3_R_SCL/SDAR4438

R4439

R4436

R4437

R4440

R4441

SMB_PEHPCPU1_LVC3_R_SCL/SDA

 



4.1.3.9.1.1 BMC to 48v PDB 

BMC shall have I2C access to 48v Power Distribution Board (PDB) to perform thermal sensor, power sensor 

telemetry and/or firmware update. 

 

4.1.3.9.1.2 BMC to IO Expander and USB Debug  

BMC shall support OCP USB debug card with LCD thru IO expander, I2C bus and UART connectivity. 

  



4.1.3.9.2 Errors, Warnings and Alerts Logic and Reporting 

4.1.3.9.3 FRU 

MB shall have FRU EEPROM of minimum 128kb to store board information.  

4.1.3.9.4 LEDs and Buttons 

MB has 2 buttons for reset and power controls. These buttons are in the front of the board and shall be recessed 

to prevent accidental push.  

 

MB also shall have power LED, HDD access LED and fault LED visible at the front chassis.  

 

 

4.1.3.9.5 Switch and Jumper Settings 

 

Table 4-6: Switch & Jumper settings 

Location Function Behavior 

SWB1 Power Button 
S5 to S0 : System power on when press the button 
S0 to S5 : System shutdown when press the button and 
held low for at least 4 consecutive seconds 

SWB2 Reset Button Reset system when press the button 

JP4701 BIOS USB RECOVERY 
1-2 : NORMAL OPERATION (DEFAULT) 
2-3 : BIOS USB FLASH RECOVERY MODE 

JP4001 PFR DEBUG JUMPER 
1-2 : NORMAL OPERATION (DEFAULT) 
2-3 : PFR CPLD IN DEBUG MODE 

JP4002 PFR FORCE RECOVERY 
1-2 : NORMAL OPERATION (DEFAULT) 
2-3 : FORCE PFR RECOVERY 

JP4005 PFR PROV UPDATE 
1-2 : NORMAL OPERATION (DEFAULT) 
2-3 : CPLD IN DEBUG MODE 



JP21 FORCE BMC UPDATE 
1-2 : NORMAL OPERATION (DEFAULT) 
2-3 : FORCE BMC UPDATE 

JP4700 BMC ENABLE/DISABLE 
1-2 : NORMAL OPERATION (DEFAULT) 
2-3 : BMC DISABLE 

JP4800 BMC Reset 
1-2 : NORMAL OPERATION (DEFAULT) 
2-3 : BMC ALL PINS ARE SET TO HIGH IMPEDANCE 

JP3 ASD SWITCH JUMPER 
1-2 : ASD ENABLE 
2-3 : ASD DISABLE (DEFAULT) 

U20 

NO REBOOT STRAP 
ON  : NO REBOOT DISABLED 
OFF : NO REBOOT ENABLED (DEFAULT) 

QAT ENABLE STRAP 
ON  : QAT ENABLED 
OFF : QAT DISABLED (DEFAULT) 

BOOT BIOS DEVICE 
ON  : LPC/ESPI 
OFF : SPI (DEFAULT) 

ESPI OR LPC 
ON  : ESPI 
OFF : LPC (DEFAULT) 

FLASH SECURITY OVERRIDE 
ON  : FLASH SECURITY OVERRIDE ENABLE 
OFF : FLASH SECURITY OVERRYDE DISABLE (DEFAULT) 

LT KEY DOWNGRADE 
ON  : LT KEY DOWNGRADE ENABLE 
OFF : LT KEY DOWNGRADE DISABLE (DEFAULT) 

ESPI FLASH SHARING MODE 
ON  : SLAVE ESPI FLASH SHARING 
OFF : MASTER ESPI FLASH SHARING (DEFAULT) 

BIOS SWAP OVERRIDE 
ON  : ENABLE OVERRIDE 
OFF : DISABLE OVERRIDE (DEFAULT) 

BIOS IMAGE SWAP 
ON  : BENABLE IOS IMAGE SWAP 
OFF : NORMAL (DEFAULT) 



QAT SELECTION 
ON  : QAT SYMMETRIC 
OFF : QAT ASYMMETRIC (DEFAULT) 

U83 

CMOS CLEAR 
ON  : CLEAR RTC REGISTERS 
OFF : NORMAL RTC RESET (DEFAULT) 

BIOS ADVANCE FUNCTIONS 
ON  : NORMAL OPERATION 
OFF : BIOS CORE EXECUTION TREE (DEFAULT) 

PASSWORD CLEAR 
ON  : PASSWORD CLEAR 
OFF : NORMAL (DEFAULT) 

ME FW UPDATE 
ON  : ME FORCE UPDATE 
OFF : NORMAL (DEFAULT) 

PFR DEBUG SELECT 
ON  : T-1 DEBUG 
OFF : T0 DEBUG (DEFAULT) 

BIOS RECOVERY MODE 
ON  : BIOS RECOVER 
OFF : NORMAL OPERATION (DEFAULT) 

MFG MODE 
ON  : MFG MODE 
OFF : MFG MODE DISABLE (DEFAULT) 

INTERPOSER SELECT1 
ON  : INTERPOSER B 
OFF : INTERPOSER A (DEFAULT) 

INTERPOSER SELECT2 
ON  : INTERPOSER B 
OFF : INTERPOSER A (DEFAULT) 

Resume Reset 
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4.1.3.10 Clock Circuit 

Sonora Pass MB will use PCH plus clock buffer hybrid clock design.  

 
Figure 4-4: Sonora Pass MB clock tree connectivity 

 

1
0
0
M

H
z
 C

L
K

 (
x
2
1
)

M
E

 t
o
 C

o
n

fi
g

u
re

 t
o
 C

o
m

e
 F

ro
m

 S
a
m

e
 

P
L

L
 S

o
u
rc

e

CLKOUT_PLAT1_P/N

CLKOUT_NSSCCAP1_P/N

CLKOUT_SRC0_P/N

CLKOUT_SRC1_P/N

CLKOUT_SRC2_P/N

CLKOUT_SRC3_P/N

CLKOUT_SRC4_P/N

CLKOUT_SRC5_P/N

CLKOUT_SRC6_P/N
CLKOUT_SRC7_P/N

CLKOUT_SRC8_P/N

CLKOUT_SRC9_P/N

CLKOUT_SRC10_P/N
CLKOUT_SRC11_P/N

CLKOUT_SRC12_P/N

CLKOUT_SRC13_P/N

CLKOUT_SRC14_P/N

CLKOUT_SRC15_P/N

CLKOUT_PLAT0_P/N

CLKOUT_NSSCCAP0_P/N

CLKOUT_ITPXDP_P/N 

PCH(U1)–Platform Hybrid

EXTCLKP/N 

XTAL_IN

CLKOUT_LPC_0 _ESPI_CLK

Gen4 compliant Clock generator
(IDT 9FGL0451CKILFT) (U12)

DIF0_P/N

24MHZ 
(OSC2)

CKMNG (U11)
(Standby)

RMII_[1]

RGMII_[0]

CLK_50M _CKMNG_BMCB_1_R

RGMIICK

RMII2RCLKI

CLKIN

ESPICK_LCLK

CLK_125 M_CKMNG_BMC_R

RTCX1

RTCX2
XTAL_PCH_RTCX2

CLK_25M _CKMNG_PLD

BMC(U98)

Main-PLD(U28)

XCLK_BIASREF

25MHz [1]

CLK_24M _66M _LPC0_ESPI

RMII1RCLKIRMII_[2]
CLK_50M _CKMNG_BMCB_R

25 MHz
XTAL(Y2)

LAN_XTAL_IN

LAN_XTAL_OUT

XIN_CLKIN_25

X2

DIF_INA

TP_CLK_1 00M_ UPI_CPU_R_DP/DN
DIF_INA#

DIF 1_P/N

R
1
3
5

1

R
1
3
5

3

C
L
K

_
1
0
0

M
_
R

E
F
_
P

L
D

25 MHz
XTAL (Y4)

PEREFCLKP/N

CLK_100 M_DB2001 _PCH_ EXTCLK_DP/DN

DIF_IN_P/N

( Byps Mode )

ADDR : 0XDA

DIF6_P/N

9QXL2001(U95)

CLK_100 M_DB2001 _BMC_PE_ DP/DN

DIF4_P/N

9QXL2001(U13)

DIF_IN_P/N

( Byps Mode )

SLOT #1(J101)

BCLK0_P/N

CPU1(U1X)

ADDR : 0XDE

DIF8_P/N

DIF6_P/N

DIF10_P/N

DIF5_P/N

DIF7_P/N

CLK_100 M_DB2001 _E1_S_B_R_DP/DN

SLIVER2.0 4C #1(J49)

CLK_100 M_DB2001 _M2_ 2_DP/DN

M.2 #0(J8)
CLK_100 M_DB2001 _M2_ 1_R_DP/DN

CLK_100 M_DB2001 _SLOT2 _R_DP/DN

CLK_100 M_DB2001 _OCP_V3 _2_B_R_DP/DN

DIF19_P/N

ICS87002(U4702)
CLK_100 M_PLD_SE_DP/DN

R404 1

R406 2

R135 2

R135 4

CLK_24M _66M _LPC0_ESPI_ BM C

XTAL_SFI_ 25M_IN

XTAL_CKMNG_IN

X2_25

X1_25

XTAL_OUT

 R668

 R669

R108 6

R108 7

CLK_100 M_DB2001 _BMC_PE_ R_ DP

R144 7

R144 8

R277 5

R277 6

R277 3

R277 4

R279 3

R279 4

CLK_100 M_DB2001 _PCH_ EXTCLK_R_R1 _DP

X2

X1
XTAL_9FGL_XIN

XTAL_9FGL_XOUT

R
2
7
0

2

XTAL_9FGL_R_ XIN

XTAL_9FGL_R_ XOU

R106 6

R270 0

CLK_100 M_9FGL04 _DIF0 _DP/DN CLK_100 M_9FGL04 _DIF0 _R_DP/DN

9DML045

(CLK MUX)

(U145)

R
6
5
9

A
_

P
C

H
_

X
C

L
K

_
B

IA
S

R
E

F

X1

X2
XTAL_SFI_ 25M_OUT

G1

G2

25 MHz
XTAL(Y3)

G1

G2

X1

X2
XTAL_CKMNG_OUT

32.768 KHz
XTAL(Y1)

2

1

R
6
6
0

XTAL_PCH_RTCX1

R67
CLK_25M _CKMNG_MAIN_PLD

IO2_M3_CLK0p IO3_M9_CLK7P

R236 0

R961

 R72
CLK_125 M_CKMNG_BMC

CLK_50M _CKMNG_BMCB_1

CLK_50M _CKMNG_BMCB

CLK_24M _OSC_BMC_CLKINCLK_24M _OSC_BMC_CLKOUT

OUT R331

 R688

R137

48 MHz
XTAL(Y6)

X1X2

R685

R
6
5
8

XTAL_PCH_48M _OUT

XTAL_PCH_48M _IN

XTAL_PCH_48M _IN_R

R
4
2
4

2

R
4
2
7

0

C
L
K

_
1
0
0

M
_
D

B
2
0
0
1

_
P

C
H

_
E
X

T
C

L
K

_
R

_
D

P

CLK_100 M_PCH_SRC5 _DP/DN CLK_100 M_M UX_2 _DIF1_ IN_DN

CLK_100 M_PCH_SRC0_DP/DN

C
L
K

_
1
0
0

M
_
M

U
X

_
2

_
D

IF
0
_

IN
_
D

P
/D

N

R
4

7
3

8
C

L
K

_
1
0
0

M
_
R

E
F
_
R

_
P
L
D

Q_1

R
4
7
3

5

R
4
7
3

7

R473 3

R473 4

CLK_100 M_PLD_SE_R_DP/DN

CLK

R406 3

R406 4

DIF11_P/N

DIF9_P/N

DIF12_P/N
CLK_100 M_DB2001 _OCP_V3 _2_D_R_DP/DN R146 1

R146 2

CLK_100 M_DB2001 _OCP_V3 _2_C_R_DP/DN R145 9

R146 0

CLK_100 M_DB2001 _OCP_V3 _2_A_R_DP/DN
R144 2

R144 3

OCP3.0 #1(J73)CLK_100 M_DB2001 _OCP_V3 _2_B_DP/DN

REFCLKn2/p2

R407 5

R143 2

CLK_100 M_DB2001 _OCP_V3 _2_A_DP/DN

CLK_100 M_DB2001 _OCP_V3 _2_C_DP/DN

CLK_100 M_DB2001 _OCP_V3 _2_D_DP/DN

REFCLKn3/p3

REFCLKn0/p0

REFCLKn1/p1

CLK_100 M_DB2001 _SLOT2 _DP/DN

REFCLK+

REFCLKP/N
CLK_100 M_DB2001 _M2_ 1_DP/DN

M.2 #1(J9)
CLK_100 M_DB2001 _M2_ 2_R_DP/DN

REFCLKP/N

CLK_100 M_DB2001 _E1_S_B_DP/DN

B15

DIF1_P/N

DIF0_P/N

DIF2_P/N

CLK_100 M_DB2001 _CPU1 _BCL K0_ R_DP/DN

CLK_100 M_DB2001 _CPU1 _BCL K1_DP/DN

CLK_100 M_DB2001 _CPU1 _BCL K2_R_DP/DN

R274 1

R274 2

R275 1

R275 2

R275 7

R275 8

CLK_100 M_DB2001 _CPU1 _BCL K2_DP/DN

CLK_100 M_DB2001 _CPU1 _BCL K1_R_DP/DN

CLK_100 M_DB2001 _CPU1 _BCL K0_ DP/DN

BCLK1_P/N

BCLK2_P/N

R
2
7
3

5

R
2
7
3

6

R
2
7
4

9

R
2
7
5

0

DIF7_P/N

CLK_100 M_DB2001 _OCP_V3 _1_C_R_DP/DN

DIF8_P/N

DIF5_P/N

DIF9_P/N
CLK_100 M_DB2001 _OCP_V3 _1_B_R_DP/DN R407 4

R413 1

CLK_100 M_DB2001 _OCP_V3 _1_A_R_DP/DN R278 1

R278 2

CLK_100 M_DB2001 _OCP_V3 _1_D_R_DP/DN
R278 7

R278 8

CLK_100 M_DB2001 _OCP_V3 _1_C_DP/DN

REFCLKn1/p1

R278 5

R278 6

CLK_100 M_DB2001 _OCP_V3 _1_D_DP/DN

CLK_100 M_DB2001 _OCP_V3 _1_A_DP/DN

CLK_100 M_DB2001 _OCP_V3 _1_B_DP/DN

REFCLKn0/p0

REFCLKn2/p2

REFCLKn3/p3

SLOT #0(J100)

BCLK0_P/N

CPU0(U0X)

DIF10_P/N

DIF12_P/N

DIF16_P/N
CLK_100 M_DB2001 _E1_S_A_R_DP/DN

SLIVER2.0 4C #0(J47) 

CLK_100 M_DB2001 _M2_3_DP/DN

CLK_100 M_DB2001 _SLOT1_R_DP/DN

R278 3

R278 4

R277 7

R277 8

R276 1

R276 2

CLK_100 M_DB2001 _SLOT1_DP/DN

REFCLK+

M.2 #2(J10)
CLK_100 M_DB2001 _M2_3_R_DP/DN

REFCLKP/N

CLK_100 M_DB2001 _E1_S_A_DP/DN

B15

DIF18_P/N

DIF19_P/N

DIF17_P/N

CLK_100 M_DB2001 _CPU0_BCLK0_R_DP/DN

CLK_100 M_DB2001 _CPU0_BCLK1_DP/DN

CLK_100 M_DB2001 _CPU0_BCLK2_R_DP/DN

R273 3

R273 4

R273 1

R273 2

R273 0

R272 9

CLK_100 M_DB2001 _CPU0_BCLK2_DP/DN

CLK_100 M_DB2001 _CPU0_BCLK1_R_DP/DN

CLK_100 M_DB2001 _CPU0_BCLK0_DP/DN

BCLK1_P/N

BCLK2_P/N

OCP3.0 #0(J74)

CLK_100 M_M UX_2 _DIF0_ IN_R_DP/DN

C
L
K

_
1
0
0

M
_
M

U
X

_
2

_
D

IF
1
_

IN
_
R

_
D

P
/D

N

 
  



4.1.3.11 Reset Circuit, Power On/Off and Boot Sequence 

Sonora Pass shall support power button, reset button to be front panel accessible. Other than physical buttons, it 

shall also be remotely controllable by BMC.  

 

 
Figure 4-5: Sequencing circuit connectivity diagram 
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Figure 4-6: G3 to S5 power up sequence 

 
 

 
Figure 4-7: S5 to S0 power-up sequence (1 of 2) 

 
  



 

Figure 4-8: S5 to S0 power-up sequence (2 of 2) 

 

4.1.3.12 Power Delivery Design  

Power delivery expected to be from busbar between 12.0v and 12.5v from ORv2 rack PSU. Board will perform 

step-down conversion to appropriate voltage rails. Current numbers are for reference as refer to latest vendor 

datasheet for up-to-date current consumption information.  

 
Figure 4-9: Power delivery tree 
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4.1.3.13 JTAG Circuit 

JTAG is used for low level debug of the system. Sonora Pass will include Intel® at-scale-debug JTAG 

connectivity between BMC and CPU.  

 
Figure 4-10: JTAG connectivity with At-Scale-Debug 
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4.1.3.14 TPM circuit 

 

An 11-pin vertical receptacle connector is defined on MB for SPI and I2C TPM module. Connector pin 

definition on motherboard side is shown in Table 4-7: TPM Connector pin definition.  

FCI/91920-31111LF Receptacle or equivalent should be used on motherboard.  

TPM module is a 32.3mm (L) x 13mm (W) x 0.8mm (T) PCB with FCI/91901-31511LF header or equivalent in 

the center of the module.  

 
Table 4-7: TPM Connector pin definition 

TPM Connector 

Pin  Signal  Description 

1 SPI CLK SPI clock 

2 TPM RST# Active low reset 

3 SPI MOSI SPI Master Out Slave In 

4 SPI MISO SPI Master In Slave Out 

5 SPI CS# SPI Active low chip select 

6 I2C SDA I2C DATA 

7 3.3v VCC 3.3v Vcc input 

8 TPM PRSNT# TPM Present Detect 

9 TPM PIRQ# TPM Interrupt 

10 I2C SCL I2C Clock 

11 GND Ground 

G1 GND Ground 

G2 GND Ground 

 

  



4.1.3.15 Debug Support 

4.1.3.15.1 At Scale Debug 

Physical enable/disable switch for At-Scale-Debug is required.  

4.1.3.15.2 ITP 

MIPI60 connector implementation.  

 

 

 

 

 

  



4.1.4 PCB Design  

4.1.4.1 PCB Stack-up 

Stack-up must be balanced to prevent warpage, optimize for signal loss and PCB cost. 

 

 
Table 4-8: Motherboard PCB stack-up and impedance control 

 
 

 
Table 4-9: Fan board PCB stack-up and impedance control 

 
 

 

 
Table 4-10: AVA-II PCB stack-up and impedance control 

 
 

40 50

40 50

±10% ±10%

Single Single Single

Layer# Material
Copper 

Weight (oz)

Thickness 

(mil)

Tolerance 

(mil)
Glass Fabric Er Width Width Width Width Space Width Space Width Space Width Space

Soldermask 0.60 3.8

1 TOP 0.5+plating 1.95 6.7 4.3 4 4.9 6.8 4.7 11.6 3.9 12.8 3.5 4

IT-958G PP 2.70 ±0.709 1080x1 3.7

2 GND 1 (RG311) 1.30

IT-958G CORE 3.00 ±0.709 1086x1 3.7

3 IN1 1 (RG311) 1.30 5.5 3.5 3.4 4.5 6.9 4.1 11.9 3.4 12 3.3 4

IT-958G PP 5.65 ±0.984 1080x2 3.8

4 GND1 1 (RG311) 1.30

IT-958G CORE 3.00 ±0.709 1086x1 3.7

5 IN3 1 (RG311) 1.30 6 3.9 3.4 4.7 6.7 4.4 11.6 3.7 11.7 3.3 4

IT-958G PP 11.35 ±1.5 1086x1 + 2116x1 + 1086x1 3.8

6 VCC 2 (RTF) 2.60

IT-958G CORE 5.00 ±0.984 1080x2 3.8

7 VCC1 2 (RTF) 2.60

IT-958G PP 11.35 ±1.5 1086x1 + 2116x1 + 1086x1 3.8

8 IN4 1 (RG311) 1.30 6 3.9 3.4 4.7 6.7 4.4 11.6 3.7 11.7 3.3 4

IT-958G CORE 3.00 ±0.709 1086x1 3.7

9 GND2 1 (RG311) 1.30

IT-958G PP 5.65 ±0.984 1080x2 3.8

10 IN2 1 (RG311) 1.30 5.5 3.5 3.4 4.5 6.9 4.1 11.9 3.4 12 3.3 4

IT-958G CORE 3.00 ±0.709 1086x1 3.7

11 GND3 1 (RG311) 1.30

IT-958G PP 2.70 ±0.709 1080x1 3.7

12 BOTTOM 0.5+plating 1.95 6.7 4.3 4 4.9 6.8 4.7 11.6 3.9 12.8 3.5 4

Soldermask 0.60 3.8

Total 77.10 ±10%

85

Differential Differential

Description

BreakoutTarget Z (ohms) - StripLine 85 93
STACKUP

Target Z (ohms) - MicroStrip

Breakout

±10%

93

Z tolerance

Z Type

±10%

Differential

100

100

Differential

±10%

50

50

±10%

Single Single

Layer# Material
Copper 

Weight (oz)

Thickness 

(mil)

Tolerance 

(mil)
Glass Fabric Er Width Width

Soldermask 0.60 3.8

1 TOP 0.5+plating 1.95 6.9 4

IT-170GRA1 PP 4.00 ±0.709 106x2 3.8

2 GND 2 (RTF) 2.60

IT-170GRA1 CORE 74.70 ±7.09 Vendor Define 4.2

3 GND1 2 (RTF) 2.60

IT-170GRA1 PP 4.00 ±0.709 106x2 3.8

4 BOTTOM 0.5+plating 1.95 6.9 4

Soldermask 0.60 3.8

Total 93.00 ±10%

Description

STACKUP

Target Z (ohms) - MicroStrip

BreakoutTarget Z (ohms) - StripLine

Z tolerance

Z Type

50

50

±10%

Single Single

Layer# Material
Copper 

Weight (oz)

Thickness 

(mil)

Tolerance 

(mil)
Glass Fabric Er Width Width Width Space Width Space Width Space

Soldermask 0.60 3.8

1 TOP 0.5+plating 1.95 6.4 4 5.2 4.1 5 8 3.9 4

IT-170GRA1 PP 3.70 ±0.709 2113x1 3.8

2 GND 1 (RTF) 1.30

IT-170GRA1 CORE 4.00 ±0.709 106x2 3.8

3 IN1 1 (RTF) 1.30 5.5 4 5.6 5.5 5 11.4 3.9 4

IT-170GRA1 PP 14.05 ±1.97 2116x3 3.9

4 VCC 2 (RTF) 2.60

IT-170GRA1 CORE 4.00 ±0.709 106x2 3.8

5 VCC1 2 (RTF) 2.60

IT-170GRA1 PP 14.05 ±1.97 2116x3 3.9

6 IN2 1 (RTF) 1.30 5.5 4 5.6 5.5 5 11.4 3.9 4

IT-170GRA1 CORE 4.00 ±0.709 106x2 3.8

7 GND1 1 (RTF) 1.30

IT-170GRA1 PP 3.70 ±0.709 2113x1 3.8

8 BOTTOM 0.5+plating 1.95 6.4 4 5.2 4.1 5 8 3.9 4

Soldermask 0.60 3.8

Total 63.00 ±10%

Differential

STACKUP

Target Z (ohms) - MicroStrip

Breakout

85 100

BreakoutTarget Z (ohms) - StripLine 85 100

Description

±10% ±10%

Z Type Differential Differential

Z tolerance



 

 
Table 4-11: 1OU Riser PCB stack-up and impedance control 

 
 

 
Table 4-12: E1.S Board PCB stack-up and impedance control 

 

4.1.4.2 Component placement 

Component placement guideline refers to Intel® Platform Debug Guide (PDG) and Facebook 18-000136 

Facebook PCB Layout Guidelines v1.0. 

 

4.1.4.3 Board routing  

Board routing guideline refers to Intel® Platform Debug Guide (PDG) and Facebook 18-000136 Facebook PCB 

Layout Guidelines v1.0. 

  

50

50

±10%

Single Single

Layer# Material
Copper 

Weight (oz)

Thickness 

(mil)

Tolerance 

(mil)
Glass Fabric Er Width Width Width Space Width Space Width Space

Soldermask 0.60 3.8

1 TOP 0.5+plating 1.95 4.7 4 4.9 5.5 4.1 10.1 3.9 4.1

IT-170GRA1 PP 2.70 ±0.709 1080x1 3.8

2 GND 2 (RTF) 2.60

IT-170GRA1 CORE 47.30 ±5.12 Vendor Define 4.2

3 GND1 2 (RTF) 2.60

IT-170GRA1 PP 2.70 ±0.709 1080x1 3.8

4 BOTTOM 0.5+plating 1.95 4.7 4 4.9 5.5 4.1 10.1 3.9 4.1

Soldermask 0.60 3.8

Total 63.00 ±10%

Differential

STACKUP

Target Z (ohms) - MicroStrip

Breakout

85 100

BreakoutTarget Z (ohms) - StripLine 85 100

Description

±10% ±10%

Z Type Differential Differential

Z tolerance

50

50

±10%

Single Single

Layer# Material
Copper 

Weight (oz)

Thickness 

(mil)

Tolerance 

(mil)
Glass Fabric Er Width Width Width Space Width Space Width Space

Soldermask 0.60 3.8

1 TOP 0.5+plating 1.95 6.5 4 5.3 4 5 8 3.9 4

IT-958G PP 3.70 ±0.709 2113x1 3.8

2 GND 1 (RG311) 1.30

IT-958G CORE 4.00 ±0.709 106x2 3.8

3 IN1 1 (RG311) 1.30 5.9 4 5.8 5.2 5.2 11.2 3.9 4

IT-958G PP 18.10 ±1.97 2116x4 3.9

4 VCC 2 (RTF) 2.60

IT-958G CORE 10.00 ±1.5 2116x2 3.8

5 VCC1 2 (RTF) 2.60

IT-958G PP 18.10 ±1.97 2116x4 3.9

6 IN2 1 (RG311) 1.30 5.9 4 5.8 5.2 5.2 11.2 3.9 4

IT-958G CORE 4.00 ±0.709 106x2 3.8

7 GND1 1 (RG311) 1.30

IT-958G PP 3.70 ±0.709 2113x1 3.8

8 BOTTOM 0.5+plating 1.95 6.5 4 5.3 4 5 8 3.9 4

Soldermask 0.60 3.8

Total 77.10 ±10%

Description

±10% ±10%

Z Type Differential Differential

Z tolerance

Differential

STACKUP

Target Z (ohms) - MicroStrip

Breakout

85 100

BreakoutTarget Z (ohms) - StripLine 85 100



4.2 System Connectivity 

4.2.1 PCIe  

Cooper Lake (3rd Gen Intel Xeon scalable processor) and Intel® PCH both has PCIe lanes.  

PCIe lanes are configured according to the figure below. 

 
Figure 4-11: Motherboard CPU and PCH PCIe Block Diagram 
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Note1: PCIe x16 slot supports riser for AVA-II PCIe CEM to M.2, HBA re-timer card or standard PCIe FHHL 

card 

Note2: Operating at PCIe Gen2 due to BMC selection limitation 

 

4.2.1.1 CPU to PCIe x16 slots 

2 * PCIe x16 slots are implemented for optional PCIe cards extension. 

The following tables show direct PCIe signal connections from each CPU to its PCIe slot: 

 
Table 4-13: PCIe Slot pin definitions 

PCIe Slot 

Pin 
 Signal  
(Side B) 

 Description 
 Signal  
(Side A) 

 Description Pin 

B1 12V 12 V power PRSNT1# Hot-Plug presence detect A1 

B2 12V 12 V power 12V 12 V power A2 

B3 12V 12 V power 12V 12 V power A3 

B4 GND Ground GND Ground A4 



B5 BMC SMCLK 
BMC SMBus (System 

Management Bus) clock 
RSVD Reserved A5 

B6 BMC SMDAT 
BMC SMBus (System 

Management Bus) data 
RSVD Reserved A6 

B7 GND Ground PCH SMCLK 
PCH SMBus (System 

Management Bus) clock 
A7 

B8 3.3V 3.3 V power PCH SMDAT 
PCH SMBus (System 

Management Bus) data 
A8 

B9 RSVD Reserved 3.3V 3.3 V power A9 

B10 3.3Vaux 3.3 V auxiliary power 3.3V 3.3 V power A10 

B11 WAKE# Signal for Link reactivation PERST# Fundamental reset A11 

Mechanical key 

B12 
BMC 

SMALT# 
BMC SMBus (System 

Management Bus) alert 
GND Ground A12 

B13 GND Ground REFCLK + 
Reference clock (differential pair) 

A13 

B14 PETp0 Transmitter differential pair, 
Lane 0 (host to device) 

REFCLK - A14 

B15 PETn0 GND Ground A15 

B16 GND Ground PERp0 Receiver differential pair, Lane 0 
(device to host) 

A16 

B17 PRSNT2# Hot-Plug presence detect PERn0 A17 

B18 GND Ground GND Ground A18 

End of the x1 connector 

B19 PETp1 Transmitter differential pair, 
Lane 1 (host to device) 

RSVD Reserved A19 

B20 PETn1 GND Ground A20 

B21 GND Ground PERp1 Receiver differential pair, Lane 1 
(device to host) 

A21 

B22 GND Ground PERn1 A22 

B23 PETp2 Transmitter differential pair, 
Lane 2 (host to device) 

GND Ground A23 

B24 PETn2 GND Ground A24 

B25 GND Ground PERp2 Receiver differential pair, Lane 2 
(device to host) 

A25 

B26 GND Ground PERn2 A26 

B27 PETp3 Transmitter differential pair, 
Lane 3 (host to device) 

GND Ground A27 

B28 PETn3 GND Ground A28 

B29 GND Ground PERp3 Receiver differential pair, Lane 3 
(device to host) 

A29 

B30 PWRBRK# Power Brake PERn3 A30 

B31 PRSNT2# Hot-Plug presence detect GND Ground A31 

B32 GND Ground USB_DATp USB 2.0 Differential Pair A32 

End of the x4 connector 

B33 PETp4 Transmitter differential pair, 
Lane 4 (host to device) 

USB_DATn USB 2.0 Differential Pair A33 

B34 PETn4 GND Ground A34 

B35 GND Ground PERp4 Receiver differential pair, Lane 4 
(device to host) 

A35 

B36 GND Ground PERn4 A36 

B37 PETp5 Transmitter differential pair, 
Lane 5 (host to device) 

GND Ground A37 

B38 PETn5 GND Ground A38 



B39 GND Ground PERp5 Receiver differential pair, Lane 5 
(device to host) 

A39 

B40 GND Ground PERn5 A40 

B41 PETp6 Transmitter differential pair, 
Lane 6 (host to device) 

GND Ground A41 

B42 PETn6 GND Ground A42 

B43 GND Ground PERp6 Receiver differential pair, Lane 7 
(device to host) 

A43 

B44 GND Ground PERn6 A44 

B45 PETp7 Transmitter differential pair, 
Lane 7 (host to device) 

GND Ground A45 

B46 PETn7 GND Ground A46 

B47 GND Ground PERp7 Receiver differential pair, Lane 8 
(device to host) 

A47 

B48 PRSNT2# Hot-Plug presence detect PERn7 A48 

B49 GND Ground GND Ground A49 

End of the x8 connector 

B50 PETp8 Transmitter differential pair, 
Lane 8 (host to device) 

RSVD Reserved A50 

B51 PETn8 GND Ground A51 

B52 GND Ground PERp8 Receiver differential pair, Lane 9 
(device to host) 

A52 

B53 GND Ground PERn8 A53 

B54 PETp9 Transmitter differential pair, 
Lane 9 (host to device) 

GND Ground A54 

B55 PETn9 GND Ground A55 

B56 GND Ground PERp9 Receiver differential pair, Lane 10 
(device to host) 

A56 

B57 GND Ground PERn9 A57 

B58 PETp10 Transmitter differential pair, 
Lane 10 (host to device) 

GND Ground A58 

B59 PETn10 GND Ground A59 

B60 GND Ground PERp10 Receiver differential pair, Lane 11 
(device to host) 

A60 

B61 GND Ground PERn10 A61 

B62 PETp11 Transmitter differential pair, 
Lane 11 (host to device) 

GND Ground A62 

B63 PETn11 GND Ground A63 

B64 GND Ground PERp11 Receiver differential pair, Lane 12 
(device to host) 

A64 

B65 GND Ground PERn11 A65 

B66 PETp12 Transmitter differential pair, 
Lane 12 (host to device) 

GND Ground A66 

B67 PETn12 GND Ground A67 

B68 GND Ground PERp12 Receiver differential pair, Lane 13 
(device to host) 

A68 

B69 GND Ground PERn12 A69 

B70 PETp13 Transmitter differential pair, 
Lane 13 (host to device) 

GND Ground A70 

B71 PETn13 GND Ground A71 

B72 GND Ground PERp13 Receiver differential pair, Lane 14 
(device to host) 

A72 

B73 GND Ground PERn13 A73 

B74 PETp14 Transmitter differential pair, 
Lane 14 (host to device) 

GND Ground A74 

B75 PETn14 GND Ground A75 

B76 GND Ground PERp14 Receiver differential pair, Lane 15 
(device to host) 

A76 

B77 GND Ground PERn14 A77 

B78 PETp15 GND Ground A78 



B79 PETn15 
Transmitter differential pair, 

Lane 15 (host to device) 
GND Ground A79 

B80 GND Ground PERp15 Receiver differential pair, Lane 8 
(device to host) 

A80 

B81 PRSNT2# Hot-Plug presence detect PERn15 A81 

B82 RSVD Reserved GND Ground A82 

End of the x16 connector 

# denotes active low signals. 

 

 

 

4.2.1.2 CPU to OCP Mezz Connection 

2 * PCIe bus are used for connection to OCP NIC 3.0 cards 

 

 
Table 4-14: OCP Mezz slot pin definitions 

OCP 3.0 

Pin  Signal (Side B)  Description  Signal (Side A)  Description Pin 

OCP_B1 
NIC_PWR_GOOD 

NIC Power Good, Active 
high PERST2# PCIe Reset #2 

OCP_A1 

OCP_B2 
MAIN_PWR_EN 

Main Power Enable, 
Active high PERST3# PCIe Reset #3 

OCP_A2 

OCP_B3 
LD# Scan shift register load WAKE_N PCIe WAKE_N signal 

OCP_A3 

OCP_B4 
DATA_IN 

Scan data input to the 
baseboard RBT_ARB_IN 

NC-SI hardware 
arbitration input 

OCP_A4 

OCP_B5 
DATA_OUT 

Scan data output from 
the baseboard to the 
OCP NIC 3.0 card RBT_ARB_OUT 

NC-SI hardware 
arbitration output 

OCP_A5 

OCP_B6 
CLK Scan clock SLOT_ID1 

NC-SI / FRU EEPROM 
Address 1 

OCP_A6 

OCP_B7 
SLOT_ID0 

NC-SI / FRU EEPROM 
Address 0 RBT_TX_EN NC-SI Transmit enable. 

OCP_A7 

OCP_B8 
RBT_RXD1 NC-SI Receive data RBT_TXD1 NC-SI Transmit data 

OCP_A8 

OCP_B9 
RBT_RXD0 NC-SI Receive data RBT_TXD0 NC-SI Transmit data 

OCP_A9 

OCP_B10 
GND Ground GND Ground 

OCP_A10 

OCP_B11 
REFCLKn2 Reference clock 

(differential pair) 

REFCLKn3 Reference clock 
(differential pair) 

OCP_A11 

OCP_B12 
REFCLKp2 REFCLKp3 

OCP_A12 

OCP_B13 
GND Ground GND Ground 

OCP_A13 



OCP_B14 
RBT_CRS_DV 

NC-SI Carrier 
sense/receive data valid. RBT_CLK_IN Reference clock input 

OCP_A14 

Mechanical Key 

B1 
+12V_EDGE 

12 V main or 12 V aux 
power GND Ground return 

A1 

B2 
+12V_EDGE 

12 V main or 12 V aux 
power GND Ground return 

A2 

B3 
+12V_EDGE 

12 V main or 12 V aux 
power GND Ground return 

A3 

B4 
+12V_EDGE 

12 V main or 12 V aux 
power GND Ground return 

A4 

B5 
+12V_EDGE 

12 V main or 12 V aux 
power GND Ground return 

A5 

B6 
+12V_EDGE 

12 V main or 12 V aux 
power GND Ground return 

A6 

B7 BIF0 PCIe Bifurcation 0 pins SMCLK SMBus clock A7 

B8 BIF1 PCIe Bifurcation 1 pins SMDAT SMBus Data A8 

B9 BIF2 PCIe Bifurcation 2 pins SMRST# SMBus reset A9 

B10 
PERST0# PCIe Reset #0 PRSNTA# 

Present A is used for 
OCP NIC 3.0 card 

presence 
A10 

B11 
+3.3V_EDGE 

3.3 V main or 3.3 V aux 
power PERST1# PCIe Reset #1 

A11 

B12 
AUX_PWR_EN 

Aux Power enable, 
Active high PRSNTB2# 

Present B2# are used for 
OCP NIC 3.0 card 

presence 
A12 

B13 GND Ground GND Ground A13 

B14 REFCLKn0 Reference clock 
(differential pair) 

REFCLKn1 Reference clock 
(differential pair) 

A14 

B15 REFCLKp0 REFCLKp1 A15 

B16 GND Ground GND Ground A16 

B17 PETn0 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn0 Receiver differential pair, 
Lane 0 (device to host) 

A17 

B18 PETp0 PERp0 A18 

B19 GND Ground GND Ground A19 

B20 PETn1 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn1 Receiver differential pair, 
Lane 0 (device to host) 

A20 

B21 PETp1 PERp1 A21 

B22 GND Ground GND Ground A22 

B23 PETn2 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn2 Receiver differential pair, 
Lane 0 (device to host) 

A23 

B24 PETp2 PERp2 A24 

B25 GND Ground GND Ground A25 

B26 PETn3 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn3 Receiver differential pair, 
Lane 0 (device to host) 

A26 

B27 PETp3 PERp3 A27 

B28 GND Ground GND Ground A28 

Mechanical Key 

B29 GND Ground GND Ground A29 

B30 PETn4 PERn4 A30 



B31 
PETp4 

Transmitter differential 
pair, Lane 15 (host to 

device) PERp4 

Receiver differential pair, 
Lane 0 (device to host) 

A31 

B32 GND Ground GND Ground A32 

B33 PETn5 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn5 Receiver differential pair, 
Lane 0 (device to host) 

A33 

B34 PETp5 PERp5 A34 

B35 GND Ground GND Ground A35 

B36 PETn6 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn6 Receiver differential pair, 
Lane 0 (device to host) 

A36 

B37 PETp6 PERp6 A37 

B38 GND Ground GND Ground A38 

B39 PETn7 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn7 Receiver differential pair, 
Lane 0 (device to host) 

A39 

B40 PETp7 PERp7 A40 

B41 GND Ground GND Ground A41 

B42 
PRSNTB0# 

Present B0# are used 
for OCP NIC 3.0 card 

presence PRSNTB1# 

Present B1# are used for 
OCP NIC 3.0 card 

presence 
A42 

Mechanical Key 

B43 GND Ground GND Ground A43 

B44 PETn8 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn8 Receiver differential pair, 
Lane 0 (device to host) 

A44 

B45 PETp8 PERp8 A45 

B46 GND Ground GND Ground A46 

B47 PETn9 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn9 Receiver differential pair, 
Lane 0 (device to host) 

A47 

B48 PETp9 PERp9 A48 

B49 GND Ground GND Ground A49 

B50 PETn10 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn10 Receiver differential pair, 
Lane 0 (device to host) 

A50 

B51 PETp10 PERp10 A51 

B52 GND Ground GND Ground A52 

B53 PETn11 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn11 Receiver differential pair, 
Lane 0 (device to host) 

A53 

B54 PETp11 PERp11 A54 

B55 GND Ground GND Ground A55 

B56 PETn12 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn12 Receiver differential pair, 
Lane 0 (device to host) 

A56 

B57 PETp12 PERp12 A57 

B58 GND Ground GND Ground A58 

B59 PETn13 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn13 Receiver differential pair, 
Lane 0 (device to host) 

A59 

B60 PETp13 PERp13 A60 

B61 GND Ground GND Ground A61 

B62 PETn14 Transmitter differential 
pair, Lane 15 (host to 

device) 

PERn14 Receiver differential pair, 
Lane 0 (device to host) 

A62 

B63 PETp14 PERp14 A63 

B64 GND Ground GND Ground A64 

B65 PETn15 PERn15 A65 



B66 
PETp15 

Transmitter differential 
pair, Lane 15 (host to 

device) PERp15 

Receiver differential pair, 
Lane 0 (device to host) 

A66 

B67 GND Ground GND Ground A67 

B68 
RFU1, NC 

Reserved future use 
pins USB_DATn 

USB 2.0 Differential Pair 
A68 

B69 
RFU2, NC 

Reserved future use 
pins USB_DATp 

A69 

B70 
PRSNTB3# 

Present B3# are used 
for OCP NIC 3.0 card 

presence PWRBRK0# Power Brake 
A70 

# denotes active low signals. 

 

 

 

4.2.1.3 CPU to PCIe expansion connection 

The motherboard will have a 4C connector with x16 from each CPU. Total two 4C connector on the 

motherboard with total of x32 lanes. 

 

For connection to E1.S board, we will only use x8 lanes from CPU0 and another x8 lanes from CPU1. 

 

 
Table 4-15: Expansion 4C connector pin assignments 

Pin  Signal (Side B)  Description  Signal (Side A)  Description Pin 

B1 12V 12 V Power GND Ground A1 

B2 12V 12 V Power GND Ground A2 

B3 12V 12 V Power GND Ground A3 

B4 12V 12 V Power GND Ground A4 

B5 12V 12 V Power GND Ground A5 

B6 12V 12 V Power GND Ground A6 

B7 
ASIC_CABLE_PRS

NT_N 
ASIC_CABLE_PRESENT_N MGMT_CLK Management CLK A7 

B8 PWR_BREAK Power Break MGMT_DAT Management DAT A8 

B9 ASIC_PWRGOOD ASIC power good MGMT_RST# Management Reset A9 

B10 PERST0# 
Reset Interface 0 in Dual-

Interface Enable State 
ASIC_ID1 ASIC ID 1 A10 

B11 3.3VAux 3.3 V Auxiliary Power ASIC_ID0 ASIC ID 0 A11 

B12 PWRDIS Power Disable NC No Connection A12 

B13 GND Ground GND Ground A13 

B14 REFCLKn0 
Reference Clock (Port 0) 

MGMT_USB_DP USB2.0 From BMC / PCH 
(MUX) 

A14 

B15 REFCLKp0 MGMT_USB_DN A15 

B16 GND Ground GND Ground A16 

B17 TX0n Host TX signal (host to 
device) 

RX0n Host RX signal (device to 
host) 

A17 

B18 TX0p RX0p A18 

B19 GND Ground GND Ground A19 

B20 TX1n Host TX signal (host to 
device) 

RX1n Host RX signal (device to 
host) 

A20 

B21 TX1p RX1p A21 



B22 GND Ground GND Ground A22 

B23 TX2n Host TX signal (host to 
device) 

RX2n Host RX signal (device to 
host) 

A23 

B24 TX2p RX2p A24 

B25 GND Ground GND Ground A25 

B26 TX3n Host TX signal (host to 
device) 

RX3n Host RX signal (device to 
host) 

A26 

B27 TX3p RX3p A27 

B28 GND Ground GND Ground A28 

  

B29 GND Ground GND Ground A29 

B30 TX4n Host TX signal (host to 
device) 

RX4n Host RX signal (device to 
host) 

A30 

B31 TX4p RX4p A31 

B32 GND Ground GND Ground A32 

B33 TX5n Host TX signal (host to 
device) 

RX5n Host RX signal (device to 
host) 

A33 

B34 TX5p RX5p A34 

B35 GND Ground GND Ground A35 

B36 TX6n Host TX signal (host to 
device) 

RX6n Host RX signal (device to 
host) 

A36 

B37 TX6p RX6p A37 

B38 GND Ground GND Ground A38 

B39 TX7n Host TX signal (host to 
device) 

RX7n Host RX signal (device to 
host) 

A39 

B40 TX7p RX7p A40 

B41 GND Ground GND Ground A41 

B42 PRSNT_T#/2C 2C Presence Detect MGMT_ALT# Management Alert A42 

  

B43 GND Ground GND Ground A43 

B44 TX8n Host TX signal (host to 
device) 

RX8n Host RX signal (device to 
host) 

A44 

B45 TX8p RX8p A45 

B46 GND Ground GND Ground A46 

B47 TX9n Host TX signal (host to 
device) 

RX9n Host RX signal (device to 
host) 

A47 

B48 TX9p RX9p A48 

B49 GND Ground GND Ground A49 

B50 TX10n Host TX signal (host to 
device) 

RX10n Host RX signal (device to 
host) 

A50 

B51 TX10p RX10p A51 

B52 GND Ground GND Ground A52 

B53 TX11n Host TX signal (host to 
device) 

RX11n Host RX signal (device to 
host) 

A53 

B54 TX11p RX11p A54 

B55 GND Ground GND Ground A55 

B56 TX12n Host TX signal (host to 
device) 

RX12n Host RX signal (device to 
host) 

A56 

B57 TX12p RX12p A57 

B58 GND Ground GND Ground A58 

B59 TX13n Host TX signal (host to 
device) 

RX13n Host RX signal (device to 
host) 

A59 

B60 TX13p RX13p A60 

B61 GND Ground GND Ground A61 

B62 TX14n Host TX signal (host to 
device) 

RX14n Host RX signal (device to 
host) 

A62 

B63 TX14p RX14p A63 

B64 GND Ground GND Ground A64 

B65 TX15n Host TX signal (host to 
device) 

RX15n Host RX signal (device to 
host) 

A65 

B66 TX15p RX15p A66 

B67 GND Ground GND Ground A67 



B68 ASIC_PWRGOOD ASIC_PWRGOOD ASIC_ID1 ASIC ID1 A68 

B69 NC No Connection ASIC_ID0 ASIC ID0 A69 

B70 PRSNT_T#/4C 4C Presence Detect 
ASIC_CABLE_PR

SNT_N 
ASIC_CABLE_PRSNT_N A70 

# denotes active low signals. 

 

 

4.2.1.4 PCH to M.2 connectors 

PCH is connected to 3 * M.2 connectors, they only support NVMe connections. 

 

The tables below show the M.2 connector pin definition 

 

 
Table 4-16: M.2 pin out assignments 

Pin  Signal  Description  Signal  Description Pin 

      GND Ground 75 

74 3.3V 3.3 V Power GND Ground 73 

72 3.3V 3.3 V Power GND Ground 71 

70 3.3V 3.3 V Power PEDET 
Host interface Indication; to be 

grounded for SATA, No Connect for 
PCIe. 

69 

68 SUSCLK 
32.768 kHz clock supply input 

provided by the Platform 
chipset 

NC No Connection 67 

66 

ADD_IN CARD M-KEY 

65 

64 63 

62 61 

60 59 

58 Reserved  MFG_CLOCK GND Ground 57 

56 Reserved MFG_DATA REFCLKn 
Reference clock (differential pair) 

55 

54 PEWAKE# PCIe WAKE# REFCLKp 53 

52 CLKREQ# PCIe Clock Request GND Ground 51 

50 PERST# PCIe Reset PERp0 Receiver differential pair, Lane 0 
(device to host) 

49 

48 NC No Connection PERn0 47 

46 NC No Connection GND Ground 45 

44 ALERT# Alert notification to master PETp0 Transmitter differential pair, Lane 0 
(host to device) 

43 

42 SMB_DATA SMBus Data PETn0 41 

40 SMB_CLK SMBus Clock GND Ground 39 

38 NC No Connection PERp1 Receiver differential pair, Lane 1 
(device to host) 

37 

36 NC No Connection PERn1 35 

34 NC No Connection GND Ground 33 

32 NC No Connection PETp1 Transmitter differential pair, Lane 1 
(host to device) 

31 

30 NC No Connection PETn1 29 

28 NC No Connection GND Ground 27 

26 NC No Connection PERp2 Receiver differential pair, Lane 2 
(device to host) 

25 

24 NC No Connection PERn2 23 

22 NC No Connection GND Ground 21 

20 NC No Connection GND Ground 19 



18 3.3V 3.3 V Power PETp2 Transmitter differential pair, Lane 2 
(host to device) 

17 

16 3.3V 3.3 V Power PETn2 15 

14 3.3V 3.3 V Power GND Ground 13 

12 3.3V 3.3 V Power PERp3 

Receiver differential pair, Lane 3 
(device to host) 

11 

10 LED_1# 
Used to allow the Module to 
provide status indication via 

LED device 
PERn3 9 

8 NC No Connection GND Ground 7 

6 NC No Connection PETp3 Transmitter differential pair, Lane 3 
(host to device) 

5 

4 3.3V 3.3 V Power PETn3 3 

2 3.3V 3.3 V Power GND Ground 1 

# denotes active low signals. 

 

 

4.2.1.1 PCH to BMC VGA 

VGA display between the PCH and BMC is through a PCIe link.  

    

The table below shows the connectivity:  

 
Table 4-17: PCH to BMC 

PCH 

Pin 

PCH Pin Name Net Name  BMC 

Pin 

Description 

BL66 USB3_9_PCIE2_TXP P2E_PCH_BMC_TX_DP M21 PCIe x1 bus TX N 

BK65 USB3_9_PCIE2_TXN P2E_PCH_BMC_TX_DN M22 PCIe x1 bus TX P 

AW69 USB3_9_PCIE2_RXP P2E_PCH_BMC_RX_DP L21 PCIe x1 bus RX N 

AW71 USB3_9_PCIE2_RXN P2E_PCH_BMC_RX_DN L22 PCIe x1 bus RX P 

 

  



 

Front removable SATA 3.5” HDD connected to PCH thru SATA port.  

 

 
Table 4-18: SATA port pin assignments 

Pin  Signal  Description 

S1 GND Ground 

S2 TXn 
Host SATA TX signal (host to device) 

S3 TXp 

S4 GND Ground 

S5 RXn 
Host SATA RX signal (device to host) 

S6 RXp 

S7 GND Ground 

  

P1 HDD PRSNT# HDD Presence Detect 

P2 5V 5 V Power 

P3 GND Ground 

P4 GND Ground 

P5 12V 12 V Power 

P6 12V 12 V Power 

# denotes active low signals. 

 

 

  



 

BMC shall have removable storage module in M.2-like form factor.  

 

 
Table 4-19: BMC storage module (BSM) pin assignments 

Pin  Signal  Description  Signal  Description Pin 

74 BMC_+3.3V 3.3 V Power GND Ground 75 

72 BMC_+3.3V 3.3 V Power NC No Connection 73 

70 NC No Connection BMC_EMMC_D0 SDIO/eMMC Data IO0 71 

68 NC No Connection GND Ground 69 

66 BMC_EMMC_RST_N Reset BMC_EMMC_D1 SDIO/eMMC Data IO1 67 

64 NC No Connection BMC_EMMC_D2 SDIO/eMMC Data IO2 65 

62 NC No Connection GND Ground 63 

60 NC No Connection BMC_EMMC_D3 SDIO/eMMC Data IO3 61 

58 BMC_EMMC_D4 eMMC Data IO4 BMC_EMMC_CMD 
SDIO/eMMC 
Command 

59 

56 BMC_EMMC_D5 eMMC Data IO5 GND Ground 57 

54 BMC_EMMC_D6 eMMC Data IO6 BMC_EMMC_CLK SDIO/eMMC Clock 55 

52 BMC_EMMC_D7 eMMC Data IO7 NC No Connection 53 

50 NC No Connection GND Ground 51 

48 NC No Connection 
PERp0  

(Reserved) Receiver differential 
pair, Lane 0 (device 

to host) 

49 

46 NC No Connection 
PERn0  

(Reserved) 
47 

44 
ALERT#  

(Reserved) 
SMBus Alert GND Ground 45 

42 SMB_DATA (3.3V) SMBus Data 
PETp0  

(Reserved) Transmitter 
differential pair, Lane 

0 (host to device) 

43 

40 SMB_CLK (3.3V) SMBus Clock 
PETn0  

(Reserved) 
41 

38 NC No Connection GND Ground 39 

36 GND Ground BMC_FW_SPI_CS0_N SPI Chip Select 0 37 

34 
REFCLKp  
(Reserved) Reference clock 

(differential pair) 

BMC_FW_SPI_CS1_N SPI Chip Select 1 35 

32 
REFCLKn  
(Reserved) 

GND Ground 33 

30 GND Ground BMC_FW_SPI_CLK SPI Clock 31 

28 BMC_SPI_0_HOLD_N SPI Hold 0 (IO3) GND Ground 29 

26 BMC_SPI_1_HOLD_N SPI Hold 1 (IO3) BMC_FW_SPI_MOSI SPI MOSI (IO1) 27 

24 GND Ground BMC_FW_SPI_MISO SPI MISO (IO1) 25 

22 USB_D+ (Reserved) 
USB 2.0 

GND Ground 23 

20 USB_D- (Reserved) BMC_SPI_0_RST_N SPI Reset 0 21 

18 GND Ground BMC_SPI_1_RST_N SPI Reset 1 19 

16 NC No Connection NC No Connection 17 

14 

ADD_IN CARD A-KEY 

15 

12 13 

10 11 



8 9 

6 NC No Connection GND Ground 7 

4 BMC_+3.3V 3.3 V Power BMC_SPI_0_WP_N 
SPI Write Protect 0 

(IO2) 
5 

2 BMC_+3.3V 3.3 V Power BMC_SPI_1_WP_N 
SPI Write Protect 1 

(IO2) 
3 

      GND Ground 1 

# denotes active low signals. 

 

 
 



 

 

Table 4-20: USB3 connector pin definitionThe following table show USB3 connector pin definition. 

 
Table 4-20: USB3 connector pin definition 

USB Connector 

Pin  Signal  Description 

1 VBUS 5v Bus Power 

2 D- USB2 Negative Differential 

3 D+ USB2 Positive Differential 

4 GND Ground 

5 SSRX- USB3 Negative Receive 

6 SSRX+ USB3 Positive Receive 

7 GND DRAIN Ground for Signal Return 

8 SSTX- USB3 Negative Transmit 

9 SSTX+ USB3 Positive Transmit 

G1 GND Ground 

G2 GND Ground 

 

 

The following tables show PCH USB2 connections to PCIe x16 slots 
 

Table 4-21: PCH to PCIe slot #0 

PCH 

Pin 

PCH Pin Name Net Name  PCIe 

Conn #0 

Description 

BV55 USB2P_9 USB2_P09_DP A32 USB2 DP 

BY55 USB2N_9 USB2_P09_DN A33 USB2 DN 

 
Table 4-22: PCH to PCIe slot #1 

PCH 

Pin 

PCH Pin Name Net Name  PCIe 

Conn #1 

Description 

BV64 USB2P_8 USB2_P08_DP A32 USB2 DP 

BY64 USB2N_8 USB2_P08_DN A33 USB2 DN 

 



 

The following table shows the USB2 connection between the PCH and the BMC: 

 
Table 4-23: PCH to BMC 

PCH 

Pin 

PCH Pin Name Net Name  BMC Description 

BW61 USB2P_2 USB2_PCH_P02_DP A7 USB2 DP 

CA61 USB2N_2 USB2_PCH_P02_DN A8 USB2 DN 

 

4.2.5 Network  

4.2.5.1 Data 

The motherboard uses up to 2 * OCP NIC 3.0 SFF cards as its primary data network interface at I/O side. When 

only 1* NIC is used, populate NIC #0. Vendor to evaluate whether air blocker is required when NIC #1 is non-

populated 

4.2.5.2 Management Network  

The motherboard has a few options of management network interface for BMC’s connection. Management 

network shares data network’s physical interface. Management connection should be independent from data 

traffic, and OS/driver condition.  

• Shared-NIC from NIC3.0 SFF NIC driven by BMC through RMII/NC-SI  

 



4.3 System Management 

Sonora Pass system is 2S MB modules that has its own independent BMC out-of-band access.  

 

 

 



 
Sonora Pass to implement platform firmware resiliency (PFR) solution. It covers ability to detect intrusion, stop 

the attack and ability to self-recover. 

 

Figure 4-12: SPI bus PFR implementation 
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4.5 Errata and Known Limitations 

To be updated in future revision if any 

 

 

  



5 Power Distribution Network 

5.1 Input Voltage level 

The expected nominal input voltage delivered by the power supply is 12.5 VDC; however, has a varying range 

of 11.5V to 13.5V. The motherboard shall accept and operate normally with an input voltage tolerance range 

between 11.25V and 13.75V. 

5.2 Platform Power Budget 

Each Sonora Pass motherboard shall be designed to support a maximum sustained TBD W of distributed power 

among its subsystems. The power budget has been defined in a way such that it allows for greater platform 

configuration flexibility, but design consideration be taken to ensure all aspects of the platform can be sufficiently 

cooled and without overstress of devices. Depending on the configuration of each motherboard, the total power 

budget is governed by the current carrying capability of various connectors as shown in Figure TBD below and 

limits are summarized in table TBD. 

 

<Insert Figure Here> 

 
Table 5-1: Maximum Current Rating of Power Connections 

Connector Location Maximum Current (A) 

A TBD 

B TBD 

C TBD 

D TBD 

E TBD 

F TBD 

G TBD 

H TBD 

I TBD 

J TBD 

K TBD 

Note: Limits defined in Table 5-1 are based on still air measurements taken at 25C ambient and current is 

increased until temperature rise exceeded 30C. 

 

A dedicated HSC shall be implemented on each Sonora Pass motherboard which will actively monitor the total 

board power consumption and report this sensor information to upstream devices such as BMC and/or PCH 

whereby an appropriate throttle or power policy may be applied if necessary (both aspects are further explained 

in subsequent sections). 

5.3 Capacitive Load 

To minimize the inrush current applied to the Open Rack V2 Power Shelf during initial rack power on and 

assertion of Sonora Pass motherboards into a live bus bar, special design consideration around input capacitance 

must be considered: 

1. Between the bus bar and input of any load switch or HSC, the placement of input capacitors is disallowed (if 

truly necessary, this must be thoroughly investigated and validated) 



2. The placement of input capacitors at the output of any load switch or HSC is allowed, but the total sum of 

capacitance from a single Sonora Pass motherboard shall not exceed TBD mF (maximum of 226mF capacitive 

load per power zone) 

5.4 Hot Swap Controller Circuit 

Each Sonora Pass motherboard shall implement a dedicated HSC which is expected to support the following 

features as mentioned below: 

1. In-rush current control when motherboard is inserted and powered up 

2. MOSFETs must be kept within safe operating area during all operational conditions such as power on/off and 

fault conditions 

3. Signals that indicate power status, alerts, interrupts are expected to allow rapid response upon impeding fault 

conditions and/or warnings 

4. Current limit protection for over current and short circuit whereby overcurrent threshold should be configured 

to 126A 

5. Undervoltage and overvoltage protection shall be configured to 10.09V and 14.33V respectively 

6. Default HSC response for fault conditions shall be latch off with retry as stuff option 

7. PMBus interface that supports the following features: 

a. Report voltage, current, and power (VIP) telemetry with accuracy of +/- 2.0% or better when operating 

above 10% of the maximum range 

b. Status registers that allow the definition of upper and lower critical thresholds for VIP of which are 

logged upon being triggered 

c. Implements a fast (<20us) overcurrent monitoring scheme that generates an alert based on a remotely 

programmable threshold that triggers system throttling (Fast PROCHOT#) either using the HSC itself 

or external circuits. The recommended threshold for Fast PROCHOT# shall be slightly lower than the 

overcurrent limit such that there is no tolerance overlap. 

 

The voltage drop on the HSC current-sense resistor should be less than or equal to 25mV at full loading. 

The power reporting of the HSC must be better than 2%, from 50W to full loading at room temperature. Further 

optimizations to power telemetry accuracy shall be performed through firmware based on characterized results 

from multiple boards based on entire load range and operating temperature requirements.  

5.5 Power Reading and Capping 

Since each Sonora Pass motherboard implements its own dedicated HSC, it is responsible for monitoring its own 

power consumption from the single input power source. Like previous generation of 2S server designs, the PCH 

is responsible for the calculation of a one second average based on the telemetry readings from the HSC which is 

periodically polled by the BMC for platform power management. 

5.6 Power Distribution Board 

The Sonora Pass motherboard design natively supports 12V bus bar input only, but the platform provides the 

support of alternative input bus voltages through an optional power distribution board. The power distribution 

board allows for the implementation of additional power circuitry for protection and step-down conversions when 

bus voltages other than 12V is desired. 



5.7 VR Efficiency 

High efficiency Voltage Regulators (VRs) shall be used on the Sonora Pass platform with at least 91% efficiency 

over the 30% to 90% load range. If higher efficiency VRs are available at additional cost and/or design complexity, 

then the vendor is encouraged to present the tradeoffs prior to implementation. 

5.8 Power Policy 

The power policy of each Sonora Pass motherboard shall be configurable by the BMC to either Always On or 

Last Power State. When the power policy is Always On, the motherboard will be powered on automatically 

regardless of their last power state (default option). When the power policy is Last Power State, the server modules 

will restore the last power state after AC cycling. 

5.9 P12V_PSU to GND Clearance 

Design consideration must be taken when routing unprotected power planes such as P12V_PSU which is 

responsible for carrying current from the bus bar to input of HSC. Below are layout recommendations that should 

be followed when possible: 

 

1. On same and adjacent layers, P12V_PSU shape to all other nets, including GND ≥ 40 mil 

2. On different layers, from P12V_PSU shape to all other nets, including GDN ≥ 2 layers of dielectrics if 

overlapping 

3. P12V_PSU traces are typically needed to provide biasing for HSC and related circuitry. Such traces must be 

≤ 20 mil and has 40mil clearance to other signals on the same layer. On adjacent layer, it is preferred to 

generate void in plane to provide clearance to P12V_PSU where there is no other tradeoff. 

 
Figure 5-1: Example P12V_PSU and GND Layout 

 
  



6 Mechanical 

 

6.1 Overall 

 

The chassis shall be 1OU tall and be ORv2 compliant. Features on the front panel of the chassis shall not 

protrude more than 10mm from the front of the rack. The chassis shall be compliant with Facebook’s safety and 

EMI standards.  

6.2 Footprint 

6.2.1 Baseboard 

The baseboard shall be 431mm wide and 485mm deep. 

6.3 FRU List 

6.3.1 Front Accessible 

6.3.1.1 SFF NIC 3.0 

There shall be up to two SFF NIC3.0 form factor NICs that are front loaded, supporting 1x50G or 1x100G 

QSFP. 

6.3.1.2 HDD 

A 3.5” HDD shall be supported, removable without removing the chassis from the rack. HDD cage must be 

EMI-compliant. 

6.3.2 Rear Accessible 

6.3.2.1 Fans 

40x40mm fans with fan tray shall be rear accessible and toolless to remove. 

6.3.3 Other 

6.3.3.1 M.2 

There shall be up to three M.2s populated on the baseboard.  

6.3.3.2 PCIe cards 

The system shall support two standard full-height, half-length PCIe cards. These PCIe cards may be two AVA 

cards or two FC HBA cards.  

The design also shall support AVA-II card to support integrated M.2 heatsink & enhance thermal performance  



7 Thermal Design requirement 

 

To meet thermal reliability requirement, the thermal and cooling solution should dissipate heat from the 

components when system operating at its maximum thermal power. The thermal solution should be found by 

setting high power target for initial design in order to avoid redesign of cooling solution; however, the final 

thermal solution of the system should be most optimized and energy efficient under data center environmental 

conditions with the lowest capital and operating costs.  Thermal solution should not allow any overheating issue 

for any components in system. CPU or memory should not throttle due to any thermal issue under following 

environment. 

• Inlet temperature lower than or equal to 35°C, and 0 inch H2O datacenter pressure with all FANs in 

each thermal zone running properly 

• Inlet temperature lower than or equal to 35°C, and 0.01 inch H2O datacenter pressure with one FAN 

(or one rotor) in each thermal zone failed 

7.1 Data Center Environmental Conditions 

The thermal design for Sonora Pass needs to satisfy the data center operational conditions as described below. 

7.1.1 Location of Data Center/Altitude 

Data centers may be located 6000 feet above sea level or higher. Any variation of air properties or 

environmental difference due to the high altitude needs to be considered when creating the thermal design.  

7.1.2 Cold-Aisle temperature 

Data centers will generally maintain cold aisle temperatures between 18°C and 30°C (65°F to 85°F).  The mean 

temperature in the cold aisle is 24°C with 3°C standard deviation. The cold aisle temperature in a data center 

may fluctuate minutely depending to the outside air temperature of data center. Every component in system 

must be cooled and maintained below its maximum spec temperature in any of cold aisle temperature in a data 

center. 

7.1.3 Cold-Aisle Pressurization 

Data centers will maintain the cold aisle pressure to be between 0” H2O and 0.05” H2O.  The thermal solution of 

the system accommodates the worst-case operational pressurization in the data centers, which is 0" H2O with 

no fan failures and 0.01" H2O with a single fan (or rotor) failure. 

 

7.1.4 R.H 

Most data centers will maintain relative humidity between 20% and 90%. The thermal solution must sustain 

uninterrupted operation of the system across the RH range. 



7.2 Server operational condition 

7.2.1 System loading 

The power consumptions of individual components on the system motherboard will vary by application or by 

motherboard SKU. The total power consumption of system also may vary with use or with the number of 

existences of PCIe cards on the system.  Please see summary below. 

• System loading: idle to 100% 

• Number of PCIe full height or half height cards can be installed: 0 to 2 

• Number of NIC3.0 card can be installed: 1 to 2 

• Boot drive being SATA or M.2 

• Additional NVMe data drives using Ava II 

Worse case condition withheld as it contains Intel® non-public information.  

 

A unified thermal solution that can cover up to 100% system loading is preferred. However, an ODM can 

propose non-unified thermal solution if there is alternative way to provide cost benefits. At least the air-duct 

design should be unified for all SKU. 

7.2.2 DDR DIMM DRAM Operation 

Thermal design should meet DIMM max operating case temperature as 85°C with single refresh rate. Thermal 

test should be done based on a DIMM module‘s AVL (Approved Vendor List). The vendor should implement 

BIOS and memory subsystem to have optimized refresh rate and utilize optional DIMM Auto-Self-Refresh 

(ASR) based on DIMM temperature.  The implementation should follow updated DDR memory controller and 

DIMM vendor’s specification. 

7.2.3 Inlet temperature 

The inlet air temperature will vary. The cooling system should cover inlet temperatures as 20C, 25C, 30C, and 

35C. Cooling above 30C is beyond Data Center general environment conditions but it is used during validation 

to demonstrate design margin.  CPU throttling is not allowed over the validation range 0C – 35C. 

7.2.4 Pressurization 

Except for the condition when one fan (or one rotor) in server fan fails, the thermal solution should not be found 

with considering extra airflow from a data center cooling system. If and only if one fan (or one rotor) in server 

fan fails, the negative or positive DC pressurization can be considered in the thermal solution in the hot aisle or 

in cold aisle respectively. 

7.2.5 Fan Redundancy 

The server fans at N+1 redundancy (single fan failure or single rotor failure) should be sufficient for cooling 

server components to temperatures below their maximum spec to prevent server shut down or to prevent either 

CPU or memory throttling. 



7.2.6 System airflow or volumetric flow 

The unit of airflow (or volumetric flow) used for this spec is CFM (cubic feet per minute). The maximum 

allowable airflow per watt in the system must be 0.107 CFM/W at sea level when the inlet temperature is equal 

or lower than 30oC.  The desired airflow per watt is 0.1 or lower in the system at the mean temperature (plus or 

minus standard deviation) but do not go future down to avoid the slow response of the cooling system in the 

chassis.  

7.2.7 Rack-level Delta T 

The delta T is the air temperature difference across the system or the temperature difference between outlet air 

temperature of system and inlet air temperature of system. The desired rack-level delta T must be greater than 

13.9°C (25°F) including TOR and PSU.  

7.2.8 Thermal margin 

The thermal margin is the difference between the maximum theoretical safe temperature and the actual 

temperature.  The board design operates at an inlet temperature of 35°C (95°F) outside of the system with a 

minimum 2% thermal margin for every component in the system. Otherwise, the thermal margin for every 

component in the system is at least 7% for temperatures up to 30°C.  

7.3 Thermal kit requirements 

Thermal testing must be performed up to 35°C (95°F) inlet temperature to guarantee high temperature 

reliability. 

7.3.1 Heat Sink 

The heat sink design should choose to be most optimized design with lowest cost. The heat sink design should 

be reliable and the most energy efficient design that satisfies all the conditions described above. The ODM can 

always propose for different heat sink type if there is alternative way to provide cost benefits. The heat sink 

should be without complex installation guidance, such as air-flow direction. 

7.3.2 System Fan 

The system fan must be highly power-efficient. The propagation of vibration cause by fan rotation should be 

minimized and limited. The frame size of fan is 40x40mm. The maximum thickness of fan should not be greater 

than 56mm. Each rotor in the fan should have maximum 5 wires. Except for the condition when one fan (or one 

rotor) fails, the fan power consumption in system should not be exceeding 5% of total system power excluding 

the fan power.  

System fan should not have back rush current in all condition. System fan should have an inrush current of less 

than 4.5A on 12V per fan. When there is a step change on fan PWM signal from low PWM to high PWM, there 

should be less than 10% of overshoot or no overshoot for fan input current. System should stay within its power 

envelope in all condition of fan operation.  



7.3.3 Air-Duct 

The air duct needs to be part of the motherboard tray cover, and must be most energy efficient design. The air-

duct design should be simple and easily serviceable. The air-duct design should be unified for all SKUs if 

possible. Using highly green material or reusable material for the air duct is preferred.  

7.3.4 Thermal sensor 

The maximum allowable tolerance of thermal sensors in the motherboard is ±2°C, desirable is ±1°C. 

 

 

  



8 Environment and Regulations 

8.1 Environmental Requirements 

The system shall meet the following environmental requirements: 

• Gaseous Contamination: Severity Level G1 per ANSI/ISA 71.04-1985 

• Ambient operating temperature range: +5°C to +35°C 

• Operating and Storage relative humidity: 10% to 90% (non-condensing) 

• Storage temperature range: -40°C to +70°C 

• Transportation temperature range: -55°C to +85°C (short-term storage) 

The full system shall meet the following environmental requirements: 

• Gaseous Contamination: Severity Level G1 per ANSI/ISA 71.04-1985 

• Ambient operating temperature range: +5°C to +35°C 

• Operating and Storage relative humidity: 10% to 90% (non-condensing) 

• Storage temperature range: -40°C to +70°C 

• Transportation temperature range: -55°C to +85°C (short-term storage) 

• Operating altitude with no de-ratings: 1000m (3300 feet) 

System would be deployed into datacenter with following environment. 

Site 1: 

• Temperature: 65F to 85F 

• Humidity: 8% to 85% 

• Altitude: 1000m (3300 feet) 

Site 2: 

• Temperature: 65F to 85F 

• Humidity: 30% to 85% 

• Altitude: 300m (1000 feet) 

Site 3: 

• Temperature: 65F to 85F 

• Humidity: 30% to 85% 

• Altitude: 1800m (6000 feet) 

  



Vibration & Shock 

The system shall meet shock and vibration requirements according to the following IEC specifications: IEC78-

2-(*) & IEC721-3-(*) Standard & Levels; the testing requirements are listed in Table 8.2-1. Sonora Pass server 

shall exhibit fully compliance to the specification without any electrical discontinuities during the vibration and 

shock tests. No physical damage or limitation of functional capabilities (as defined in this specification) shall 

occur to the Sonora Pass server during the non-operational vibration and shock tests. 

 
Table 8-1 Vibration and Shock Requirements 

 Operating Non-Operating 

Vibration 0.5Grms, 5-500-5 Hz, Random 

Vibe, 20 min, along all three 

axes (+/-) 

 

5-20 Hz – 6db/oct 

20-250 Hz – 0.0007 G2/Hz  

250-500 Hz - -6db/oct 

 

1.2G, 5-500-5Hz, 1 sweep at 

0.5 Octave/min, along all three 

axes (+/-) 

 

5-10 Hz – 0.5G 

10-350 Hz – 1.2G 

350-500 Hz – 0.5G 

 

Shock 6G, half-sine 11mS, total 6 

shocks along all three axes 

12G, half-sine 11mS, total 6 

shocks along all three axes 

 

8.2 Regulations 

The vendor must provide UL (Listing)/CB certificates and reports of the Sonora Pass including tray based on 

60950-1 and 62368-1 standards. These documents are needed to complete the L11 rack level safety certification 

tests. The vendor must also provide EMC test reports of the Sonora Pass installed in tray. EMC test reports must 

be provided to confirm the L11 rack complies with FCC Part 15, EN55032, EN55035 and Facebook compliance 

requirement (18-000207). All parts in Sonora Pass including tray should be compliant with Facebook 

environmental requirements (18-000142).  

 

  



9 Labels and Markings 

Sonora Pass boards shall include labels on the component side, the labels shall not be placed in a way that may 

cause them to disrupt the system functionality or the air flow path. The following table lists the required labels: 

 

Description Type Barcode 

Required? 

Vendor P/N, S/N, REV (Revision would increment 

for any approved changes) 

Adhesive label Yes 

Vendor Logo, Name & Country of Origin Silk Screen No 

PCB Vendor Logo, Name Silk Screen No 

Purchaser P/N Adhesive label Yes 

Date Code (Industry Standard: WEEK / YEAR) Adhesive label Yes 

RoHS Compliance Silk Screen No 

WEEE symbol:  Sonora Pass will have the 

crossed out wheeled bin symbol to indicate that it 

will be taken back by the Manufacturer for recycle 

at the end of its useful life. This is defined in the 

European Union Directive 2002/96/EC of January 

27, 2003 on Waste Electrical and Electronic 

Equipment (WEEE) and any subsequent 

amendments. 

Silk Screen No 

CE Marking Silkscreen No 

UL Marking Silkscreen No 

Vendor Asset Tag0F

1 Adhesive label Yes 

 

  

 
1 Work with purchaser to determine proper placement (if an asset tag is necessary) 



10 Prescribed Materials 

10.1 Disallowed Components 

The following components are not used in the design of the motherboard: 

• Components disallowed by the European Union's Restriction of Hazardous Substances Directive RoHS 

2 Directive (2011/65/EU) 

• Trimmers and/or potentiometers  

• Dip switches   

10.2 Capacitors and Inductors  

The following limitations apply to the use of capacitors: 

• Only aluminum organic polymer capacitors made by high-quality manufacturers are used; they must be 

rated 105°C.  

• All capacitors have a predicted life of at least 50,000 hours at 45°C inlet air temperature, under the worst 

conditions.  

• Tantalum capacitors using manganese dioxide cathodes are forbidden.  

• SMT ceramic capacitors with case size > 1206 are forbidden (size 1206 are still allowed when installed 

far from the PCB edge and with a correct orientation that minimizes the risk of cracking). 

• X7R ceramic material for SMT capacitors should be used by default and at minimum X6S for portions 

of design subject to thermal hotspots such as CPU and/or DIMM cavities. 

• COG or NP0 type should be used for tolerance sensitive portions of design 

• Conditional usage of X5R ceramic material must be based on evaluation of worst-case thermal 

conditions and upon approval from Facebook 

The following limitations apply to the use of inductors: 

• Only SMT inductors may be used as the use of through-hole inductors is disallowed.  

10.3 Component De-rating 

For inductors, capacitors, and FETs, de-rating analysis is based on at least 20% de-rating.   



11 Reliability and Quality 

11.1 Specification Compliance 

Vendors must ensure that the system meets these specifications as a stand-alone unit and while functioning in a 

complete server system. The vendor is ultimately responsible for assuring that the production systems conform 

to this specification with no deviations. The vendor shall exceed the quality standards demonstrated during the 

pilot build (PVT) while the system is in mass production. The customer must be notified if any changes are 

made which may impact product quality. 

11.2 Change Orders 

Vendors must notify the customer any time a change is made to the system. A Specification Compliance Matrix 

will be submitted to the customer for each revision of the Sonora Pass including prototype samples. 

11.3 Failure Analysis 

Vendors shall perform failure analysis on defective units, which are returned to the vendor. Feedback shall be 

provided to the customer with a Corrective Action plan within two weeks from the date when the units were 

received at the vendor’s facility. 

11.4 Warranty 

The Vendor shall warrant the system against defects and workmanship for a period of two years from the date 

of initial deployment at the customer’s facility. The warranty is fully transferable to any end user. 

11.5 MTBF report                                                                           

Vendor shall perform MTBF calculation at 90% confidence level at 45°C ambient temperature. The system 

shall also perform reliability test by running at full load and 50% of time and performing an AC cycling test 

50% of time along with system idle test at 45°C.  

Typical alternation period is 1 week for the stress test and one week for the AC cycling test and idle test. This 

MTBF demonstration shall finish prior to First Customer Shipment (Pilots samples, Mass Production units). 

 

Vendors shall provide a calculated MTBF number based on expected component life.  

11.6 Quality Control 

Below is a list of manufacturing requirements to ensure ongoing product quality: 

• Incoming product must have less than 0.1% rejections 

• Cpk values will exceed 1.33 (Pilot Build & Production)  

• Vendors will implement a quality control procedure during Production, by sampling Sonora Pass at 

random from the production line and running full test to prove ongoing compliance to the requirements. 

This process shall be documented and submitted prior to Production. The relative reports shall be 

submitted on an ongoing basis. 

• Vendors will conduct an ongoing burn-in procedure for use in Production (Production will not start 

without an agreement on some sort of burn-in procedure). Vendors shall submit documentation detailing 

the burn in procedure. 



11.7 Change Authorization and Revision Control  

After Sonora Pass is released to mass production, no design changes, AVL changes, manufacturing process or 

materials changes are allowed without prior written authorization from customer. The AVL (Approved Vendor 

List) is defined by the list of components specified in the BOM (Bill of Materials). 

 

Any request for changes must be submitted to the customer with proper documentation showing details of the 

changes, and reason for the changes. This includes changes affecting form, fit, function, safety, or serviceability 

of the product. Major changes in the product (or in the manufacturing process) will require re-qualification 

and/or re-certification to the product. A new set of First Article Samples may be required to complete the 

Engineering Change Order (ECO) process. Any modifications after approval shall phase-in during production 

without causing any delays or shift of the current production schedule. Vendors shall provide enough advance 

notice to the customer to prevent any discontinuation of production. 

 

All changes, beginning with the pilot run must go through a formal ECO process. The revision number (on the 

Zion label) will increment accordingly. Revision Control: copies of all ECOs affecting the product will be 

provided to the customer for approval.  

11.8 PCB Tests 

The vendor should arrange independent third-party lab testing on Delta-L, IST, and IPC-6012D for each Sonora 

Pass system PCB from every PCB vendor. The server ODM cannot use the PCB vendor for these tests. The 

server ODM should submit reports for review and approval before a PCB vendor can be used in mass 

production. The testing lots should be manufactured at the same facility of a PCB vendor with the same process 

that is planned to be used by mass production. 

 

SET2DIL/Delta-L requires 5x different PCB fabrication lots from the PCB vendor. Environmental shipping, 

packaging, and handling of this board is vital to test success; overnight shipping direct from the PCB vendor to 

SET2DIL/Delta-L independent lab is recommended. 

 

IST is expected to be completed once during EVT, and DVT builds and periodically during mass production. It 

is required to be tested on a board manufactured at the same time as a board that completely passes 

SET2DIL/Delta-L. (Run SET2DIL/Delta-L, and if it passes then the IST lab must be asked to run IST on the 

board they receive.) The IST test profile is 3x cycles to 250°C and up to 500x cycle to 150°C. Passing criteria is 

150 cycles average, and 100 cycles minimum for 30 coupons. 

IPC-6012D is done when 2 of the 5 SET2DIL tests pass from a PCB vendor. (Passing at the 3rd party test lab) 

The ODM should work with then PCB house to optimize IST and SET2DIL/Delta-L coupon to break off panel 

placement design without increasing unit cost of PCB. 

11.9 Second Source Component 

Secondary component / Second source planning should start from EVT and reach 80% of total number of BOM 

items in PCBA BOM in EVT. The rest of the secondary component should be included in DVT.  

It is recommended that PCB is planned with at least three vendors at EVT. The EVT and DVT build plan 

should cover all possible combinations of key components of DC to DC VR including output inductor, 

MOSFETs and driver. 

 

The vendor should provide second source plan and specification comparison before each build stage. 



12 Deliverables 

12.1 OS Support 

Sonora Pass system should support 64-bit CentOS version 7.x and above with an updated Kernel specified by 

Facebook, and should pass Red Hat certification tests. 

12.2 Accessories 

All related accessories, including heat sink, back-plate and CPU socket protectors, should be provided and 

installed at the vendor’s factory. All accessory boards including debug cards and PCIe riser cards, should be 

provided by the vendor.  

12.3 Documentation 

The vendor shall supply the following documentation to the customer: 

• Project Action Tracker 

• Bug Tracker 

• Testing Status Tracker 

• Design documents 

o Schematics for EVT, DVT and PVT (Cadence and PDF) 

o Board Layout EVT, DVT and PVT (Cadence and Gerber RS-274X) 

o Board Design Support Documents: 

▪ System Block Diagram 

▪ Power distribution Diagram  

▪ Reset block diagram/topology 

▪ Clock topology 

▪ SMBUS and JTAG Topology 

▪ Power states and Reset Sequence Diagram 

▪ High Speed Signal Integrity Simulation, especially for DDR memory and high-speed 

serial interfaces such as PCIe and UPI 

▪ Power Integrity Simulation, for important power rails such as CPU and DDR memory 

▪ GPIO Table for BMC and PCH 

▪ Hardware Monitor Topology 

▪ Error Management Block Diagram 

• BIOS Version Plan, Version Tracker, and Specification 

• BMC Version Plan, Version Tracker, and Specification 

• BMC Sensor Table 

• Mechanical 2D Drawings (DXF and PDF) 

• Mechanical 3D Model (IGS or STEP, and EASM) 

• BOM with MFG Name, MFG P/N, Quantity, Reference Designators, Cost 

• BOM in customer’s defined format, whose definition is provided in separate file. 

• DFX, FMEA reports 

• Manufacturing test coverage report (ICT/OST/BSCAN/MDA/BFT) 



• Manufacturing Test Plans at PCBA, L6,L10, and L11 levels. 

• Initial test logs from first manufacturing test runs. 

• Failure analysis capability document. 

• Labeling plan – PCBAs, systems, racks. 

• Fixturing requirements (EVT, DVT, PVT), Production capacity plan 

• FRU list and packaging proposal, test report  

• FRUID programming plan.  Devices, fields, and definitions. 

• Build quality and yield reports. 

• Validation documents 

o Server Hardware Validation Items: Test Plan and Report 

o FAI Test plan and Report 

o VR Test Plan and Report 

o Signal Integrity Test Plan and Report 

o Functional Test Report 

o MTBF Test Plan and Report (including calculations) 

o System AVL(CPU, DIMM, PCIe cards, Mezzanine Cards, SSD) Qualification Test Plan and 

Report 

o Reliability Test Plan and Report 

o De-rating Report (worst case conditions) 

o 2nd Source Component Plan and Test Report 

o Thermal Test Plan and Report (with indication of critical de-ratings, if any) 

o Mechanical Test Plan and Report 

o Shock and Vibe test report  

12.4 Mass Production First Article Samples 

Prior to final project release and mass production, the vendor will submit the following samples and 

documentation: 

• All the pertinent documentation described in section 13.3 and any other documents and reports, 

necessary for customer to release the product to mass production 

• Pilot samples that are built in the allocated facility for mass production 

• A full Specification Compliance Matrix 

• A full Test/Validation Report 

• Production line final Test ‘PASS’ tickets 

• Samples that have passed the production burn-in process 

• Samples shipped using the approved-for-production shipping box described in section 0. 

  



13 Shipping 

Sonora Pass shall be shipped using a custom packaging containing multiple Sonora Pass in each package. The 

quality of the packing assembly will be such that the Sonora Pass will not get damaged during transportation. 

The units shall arrive in optimum condition and will be suitable for immediate use. Packaging test (including 

FRUs) for the shipping box shall be conducted by the vendor and submitted to the customer for audit and 

approval. 

  



14 Appendix 

 

Whitney Zhao, Damien Weng Kong Chong, Yigal Shaul - Hardware Engineer, Facebook 

Tiffany Jin, Chris Chamberlin – Mechanical Engineer, Facebook 

Cheng Chen, Yin Hang – Thermal Engineer, Facebook 

Anthony Chan – Power Engineer, Facebook 

Amithash Prasad, Patrick Williams – System Software Engineer, Facebook  

Zhengyu Yang – Hardware Validation Engineer, Facebook 

Jonathan Zhang – Software Engineer, Facebook 

Roderick Reilly - Manufacturing Quality Engineer, Facebook 

Harsha Bojja - Supplier Quality Engineer, Facebook 

Cindy Gonzalez, Lucas Tondera – Sourcing Operations, Facebook 

Varun Shah, Stephanie Bless-Hilius – Technical Program Manager, Facebook 

Ben Kim – Compliance Engineer 

 


