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Copyright

No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, electronic, mechanical, photo-static, recording
or otherwise, without the prior written consent of the manufacturer.

Trademarks

All products and trade names used in this document are trademarks or registered
trademarks of their respective holders.

Changes

The material in this document is for information purposes only and is subject to change
without notice.

Warning

1. A shielded-type power cord is required in order to meet FCC emission limits and also

to prevent interference to the nearby radio and television reception. It is essential

that only the supplied power cord be used.

Use only shielded cables to connect I/0 devices to this equipment.

. You are cautioned that changes or modifications not expressly approved by the
party responsible for compliance could void your authority to operate the equipment.

w N

Disclaimer

AIC® shall not be liable for technical or editorial errors or omissions contained herein.
The information provided is provided "as is" without warranty of any kind. To the extent
permitted by law, neither AIC® or its affiliates, subcontractors or suppliers will be liable
for incidental, special or consequential damages including downtime cost; lost profits;
damages relating to the procurement of substitute products or services; or damages
for loss of data, or software restoration. The information in this document is subject to
change without notice.

Instruction Symbols

Special attention should be given to the instruction symbols below.

’D NOTE This symbol indicates that there is an explanatory or
supplementary instruction.

This symbol denotes possible hardware impairment. Upmost
& CAUTION precaution must be taken to prevent serious hardware damage.

This symbol serves as a warning alert for potential body
0 WARNING injury. The user may suffer possible injury from disregard or
lack of attention.



When installing, operating, or performing maintenance on this equipment, the following
safety precautions should always be taken into account in order to reduce the risk of fire,
electric shock, and personal injury.

Carefully read the safety instructions below before using this product.

Observe all of the warning and instruction signs distinctively marked on the product.

Before performing system installations, please consult the User's Manual provided
with this product.

Do not place this product on an uneven or weak surface (unstable cart, stand, table,
ect.) that might induce the product to fall and sustain serious damage.

Install only the equipment or device identified in the User’s Manual. Deploying other
equipment or device with this motherboard could invoke improper connection of
circuitry that leads to fire or personal injury.

This product should only be operated with the type of power source indicated on the
marked label. If you are questionable about which type of power supply is used in your
area, consult your dealer or local Power Company.

Disconnect the power supply module before removing power from the system.

Unplug this product from the wall outlet before cleaning. Use a damp cloth for
cleaning. Do not use liquid cleaners or aerosol cleaners.

Do not use this product near a water source, including faucet and lavatory.
Never spill liquids of any kind on this product.

Never shove objects of any kind into this product’s open slots, as they may touch
dangerous voltage points or short out parts and could result in fire or electric shock.

Do not block or cover slots and openings in this unit, as they were made for ventilation
and prevent this unit from overheating. Do not place this product in a built-in
installation unless proper ventilation is available.

Do not disassemble this product. This product should only be taken apart by trained
personnel. Opening or removing covers and circuit boards may expose you to electric
shock or other risks. Incorrect reassembly can also cause electric shock when the
unit is subsequently used.

Risk of explosion is possible if battery is replaced with an incompatible type. Dispose
of used batteries accordingly.

This product is equipped with a three-wire grounding type plug, a plug with a third
(grounding) pin. As a safety feature, this plug is intended to fit only into a grounding
type power outlet. If you are unable to insert the plug into the outlet, contact your
electrician to replace the outlet. Do not remove the grounding type plug or use a
3-Prong To 2-Prong Adapter to circumvent the safety feature; doing so may result in
electric shock and/or damage to this product.



Thank you for selecting and purchasing the Sail server board.

This user's manual is provided for professional technicians to perform easy hardware
setup, basic system configurations, and quick software startup. This document pellucidly
presents a brief overview of the product design, device installation, and firmware settings
for the Sail motherboard.

Chapter 1 Product Features

This chapter delivers the overall layout of the product, including the fundamental
components on the motherboard, design specifications, and noteworthy features. Sail is
an ideal server grade motherboard that is specifically designed to accommodate diverse
enterprises for managing heavy workloads, databases, nearline applications, and cloud
deployments. This product supports the dual processor with Socket P4 (LGA-4189) socket
type with a memory support of 8 channel DDR4 RDIMM/3DS LRDIMM/LRDIMM/Barlow
Pass with up to 3200 MHz.

Chapter 2 Hardware Setup

This chapter displays an easy installation guide for assembling the CPU (Central
Processing Unit) and memory module. Utmost caution for proceeding to set up the
hardware is highly advised. The components on the motherboard are highly fragile and
vulnerable to exterior influence. Do not attempt to endanger the device by placing the
device in a potentially unstable or hazardous surroundings, including positioning the
device on an uneven grounds or humid environments.

Chapter 3 Motherboard Settings

This chapter elaborates the overall layout of the server motherboard, including multifarious
connectors, jumpers, and LED descriptions. These descriptions assist users to configure
different settings and functions of the motherboard, as well as to confirm the location of
each connector and jumper.

Chapter 4 BIOS Configuration Settings

This chapter introduces the key features of BIOS, including the descriptions and option
keys for diverse functions. These details provide users to effortlessly navigate and
configure the input/output devices.

Chapter 5 BMC Configuration Settings

This chapter illustrates the diverse functions of IPMI BMC, including the details on logging
into the web page and assorted definitions. These descriptions are helpful in configuring
various functions through Web GUI without entering the BIOS setup. For more information
of BMC configurations, please refer to IPMI BMC (Aspeed AST2500) User's Manual for a
more detailed description.

Chapter 6 Technical Support

For more information or suggestion, please contact the nearest AIC® corporation
representative in your district or visit the AIC® website: https://www.aicipc.com/en/index.
It is our greatest honor to provide the best service for our customers.



This section describes the hardware specifications and features of the Sail motherboard.
The fundamental components of the Sail severboard are provided below.

1.1 Component

Sail Serverboard

LGA4189 Socket P+ for MAX 1/O:
8 x DDR4 DIMM Slots Intel Xeon Processor PCle Gen4 x32 Lanes

PCle Gen4 x16 STD Slot 8 Channel (for CPUO) Ice Lake (CPUO) (from CPU1) + SATA/ USB
(from CPUO)

OCP V3.0 PCle Gen4 x16
(from CPUO)

PCH HSIO for M.2 2 x HD PCle Gen4 x16 LGA4189 Socket P+ for 8 x DDR4 DIMM Slots
SATA/PCle Connector for RC Intel Xeon Processor 8 Channel (for CPU1)
co-design expansion (from CPUO) Ice Lake (CPU1)

VGA RJ45 for BMC

Port management 2 x USB

Product specifications and features are subject to change without prior notice.



1.2 Specifications

Processor 3rd Gen Intel® Xeon® Scalable Processors « Intel 1210-AT for BMC. Share NIC management
Support (Ice lake CPU) Network port by onboard connector
CPU TDP 250W Controller « Realtek RTL8211E GbE Ethernet for BMC
dedicated management port
UPI Speeds  10.4/11.2 GT/s g:;';’::s’d
Aspeed AST2500 Advanced PCle Graphics &
Socket Type = Socket P+ (LGA-4189) Graphics Remote Management Processor
« 8 x memory channels per CPU(1DPC) P + PCle VGA/2D Controller
+ 16 x DIMM slots support: + 1920x1200@60Hz 32bpp
DDR4 3200/2933MHz RDIMM/LRDIMM
System - up to 512GB RDIMM SRx4 (16Gb) 12 x SATAG.0 Gb/s ports
System - up to 1024GB RDIMM DRx4 (16Gb) * 2 x SATA6.0 Gb/s
Memory - up to 4096GB RDIMM 3DS 8Rx4 (16Gb) SATA/PCIE  * 8 x SATA6.0 Gb/s by MAX1/0 )
-upto 2048GB LRDIMM QRx4 (16Gb) 2x SATA/PC|E 6.0 Gb/s by ngh-DenS|ty Conn.
- up to 4096GB LRDIMM 3DS 8Rx4 (16Gb) for extension
* Intel® Optane™ DC Persistent Memory ,
(Barlow Pass) support LAN « 1 x GbE RJ45 dedlcat_ed to BMC management
» 1 x GbE by onboard pin header
. » CPUO: 1 x PCle Gen4 x16 slot + 1 x OCP V3.0 +
Expansion 2 x Gen4 x16 by High-Density Conn. +2 x USB 3.0 Type A connectors
Slots « CPU1: PCle Gend total 32 lanes @ MAX 1/0 Input/Output use « 2 x USB pin headers support USB3.0/2.0
BIOS Type  AMI UEFI BIOS VGA « 1 x external VGA port
* ACPI
« PXE « 1 x external COM port by Audio Jack
. . « 1 x internal COM2 pin-header
System BIOS BIOS . QCN:r;ng?;\;eﬁZce Serial Port «1x irjternal COM1 box header share with rear 10
.« SMBIOS (Audio Jack)
Features « Serial console redirection
« SRIOV Others *1x TPM 2.0 onboard
*TPM
+ PCle Hotplug
Intel® Lewisburg PCH C621A on-chip solution
* 2 x SATA/PCle Gen3 x2 co-design from PCH
SATA/PCIE HSIO by High-Density Conn.
* 2 x SATA 6.0 Gb/s (by 7pin SATA Conn.)
8 x SATA 6.0 Gb/s (by MAX 1/0)
Aspeed AST2500 Advanced PCle Graphics &
On-board Remote Management Processor
Devices « Baseboard Management Controller
« Intelligent Platform Interface 2.0 (IPMI 2.0)
BMC « iKVM, Media Redirection, IPMI over LAN,

Serial over LAN
+ SMASH Support
* HTML5
* Redfish




1.3 Feature

The Sail server board offers the latest Xeon® Scalable Processors technology solutions
with compelling performance and provides premium power efficiency, which is optimized
for efficient performance platforms (storage, security and communications infrastructure)

By implementing Intel® Xeon® Scalable Processors, fully integrated microarchitecture
supports up to 3 x 16 lanes of PCle Gen4 with specific RC by only one CPU (CPUO)
installation at 1U height, providing eight channels per CPU with total sixteen DIMM slots
deployment which can support up to DDR4 3200/2933MHz, Sail server board can meet
both cost efficiency and performance requirement for lots of applications.

Featured with ground breaking technologies including Intel® Next Generation
Microarchitecture and Instruction Set (AVX-512, VMD), Speed Shift Technology, UPI link
speeds up to 11.2GT/s, the Sail server board enables next generation server solutions with
an incredible leap in performance.

+ Supports 3rd Gen Intel® Xeon® Scalable Processors for highest server performance
and improved power efficiency

+  Supports 16 DDR4 DIMM slots for maximum memory performance

+  Supports up to 3 x 16 lanes of PCle Gen4 with specific RC by only one CPU (CPUO0)
installation at 1U height

Onboard Baseboard Management Controller for system management and IPMI control
«  Embedded components for 5+ year long life

+ Rackmount Technology Extension (RTX) form factor utilizes full internal chassis volume
for optimum I/0 configurations



This chapter provides the graphic detail and basic instruction for hardware installation.
Turn off the system and unplug all peripheral devices before proceeding.

2.1 Central Processing Unit

The serverboard supports dual Xeon scalable processors and Socket P4 (LGA-4189).

2.1.1 Installation

To ensure a safe and easy setup, you need to prepare before installation:
1 a T30 torque screwdriver
V1 ESD wrist strap/mat and conductive foam pad

V] Safe and stable environment

CAUTION

The pins of the processor socket are vulnerable and easily susceptible to damage if fingers
or any foreign objects are pressed against them. Please keep the socket protective cover on
when the processor is not installed.

CAUTION
When unpacking a processor, hold the processor only by its edges to avoid touching the
contacts.

Standard Processor Assembly:
A standard processor assembly is comprised of 5 components: processor carrier,
processor, bolster plate assembly, socket and back plate.

Heatsink

Processor Carrier

Processor
Dust cover
standard Bolster Plate Assembly
processor
assembly

> LGA4189

Back plate

/D This information is provided for professional technicians only.







Chapter 2. Hardware Setup

® Insert the CPU into the CPU carrier. Carefully align and insert on side of the CPU and
then the other.

NOTE
¢ ) Must ensure to match the direction and pin of the CPU with the carrier. Refer to
the placement of pin 1.

Pin 1

Integrated Heat Spreader (IHS) keying

| LI

substrate keying




Chapter 2. Hardware Setup

@ Attach the heat sink onto the CPU carrier. Hook the corners of the CPU carrier to the
back side of the heat sink.

< @

CPU carrrier

Heat sink back side

® Install the assembled heat sink and CPU carrier onto the CPU socket. Please use a T-30

torque driver tighten the the nuts in the four corners of the heat sink labeled in the order
12>2>3->4.

CAUTION
A Failure to tighten the heat sink screws in the specified order may cause damage to the
processor socket assembly. Heat sink screws is recommended to be tightened to 8 in-

Ibs torque, but can be tightened to 12 in-lbs torque according to the indicated order on
the top of the heatsink label.

@ ®

Heat sink with carrier

O, @

Screw tightening order

CPU socket



Chapter 2. Hardware Setup

® Press the rotating wire located on the four corners of the heat sink to latch position to
secure the heat sink.

N '/

Latched postion

/D This information is provided for professional technicians only.




2.2 System Memory

2.2.1 Placement

The DIMMs are displayed on the Sail
board as BO/A0/D0/C0/G0/HO/EOQ/
FO/NO/MO0/ P0O/00/K0/L0/10/J0.

To ensure satisfactory performance,
you need to:

M Verify the DIMM type:
This product supports DDR4
RDIMM/3DS RDIMM/LRDIMM/
Barlow Pass

M Verify if all of the DIMMs
installed are of the same DIMM
type to avoid memory failure and
loss of performance speed.

J
PCH
8225
SlIZ ==
1 CPUO
[allia]}fa]ifa)
7777
22/gl|3 g2
=S| Z] = ==
i CcPUT
[a]ifall[ali[=}] aja

DIMMGO
DIMMHO
DIMMEO
DIMMFO

DIMMIO

DIMMJO




2.2.2 DIMM Population

NOTE
Rules to abide by before installation:
z). :

away from the CPU.

Must populate DIMMO before DIMM1.

Must install at least one DDR4 DIMM per socket.
If only one DIMM is populated in a channel, you must install it in the slot furthest

/D The symbol # in the graph below indicates that the DIMM slot is populated.

1 CPU Configuration

Placement DIMM Number
1 2 4 6 8
AO # # # #
BO # # #
Cco # # #
DO #
e EO # # # #
FO # #
GO # # #
HO #
2 CPU Configurations
Placement DIMM Number
1 2 4 6 8
AO # # # #
BO # # #
Cco # # #
DO #
Sl EO # # # #
FO # #
GO # # #
HO #
Placement 1 2 4 6 8
10 # # # #
JO # # #
KO # # #
LO #
LA MO # # # #
NO # #
00 # # #
PO #

10




2.2.3 Barlow Pass Population

Symetric population

CPUO

DIMM

BO

A0

DO

CO

GO

HO

EQ

FO

App Direct
Mode

Memory
Mode

Mixed
Memory
Mode

App Direct
Mode

Memory
Mode

Mixed
Memory
Mode

PMem

PMem

PMem

PMem

PMem

PMem

DRAM1

DRAM2

DRAM3

DRAM1

DRAM2

DRAM3

DRAM1

DCPMM

DRAM3

DRAM1

DCPMM

DRAM3

DRAM1

DRAM2

DRAM3

DRAM1

DRAM2

DRAM3

DRAMT1

DRAM2

DRAM3

DRAMT1

DRAM2

DRAM3

DRAM1

DRAM2

DRAM3

DRAM1

DRAM2

DRAM3

DRAM1

DRAM2

DRAM3

DRAM1

DRAM2

DRAM3

PMem

PMem

PMem

PMem

PMem

PMem

CPU1

DIMM

NO

MO

PO

00

KO

LO

JO

App Direct
Mode

Memory
Mode

Mixed
Memory
Mode

App Direct
Mode

Memory
Mode

Mixed
Memory
Mode

PMem

PMem

PMem

DRAM1

DRAM2

DRAM3

DRAM1

DCPMM

DRAM3

DRAM1

DRAM2

DRAMS3

DRAMT1

DRAM2

DRAM3

DRAM1

DRAM2

DRAM3

DRAM1

DRAM2

DRAM3

PMem

PMem

PMem

NOTE

b 4 DIMM Type

RDIMM

3DS RDIMM

LRDIMM

3DS LRDIMM

Capacity

DRAM1

v

v

v

v

Any Capacity

DRAM2

v

v

v

v

>32GB

DRAM3

v

v

v

Any Capacity

PMem Any Capacity (Uniformly for all channels for system configuration)

NOTE
- | Please abide to the PMem population rules listed below for your system to function accordingly.
' o There is only a maximum of 1 DCPMM in each channel.
Populate DCPMM DIMM on DIMMO first.
All PMem on CPU socket should be partitioned identically.

11



2.2.4 Installation
Step 1 Unlock the DIMM socket by pressing the retaining clips outward.

l'l If'i

Step 2 Insert the memory module into the slot. Make sure that the DIMM notch is accurately
positioned.

DIMM notch

Step 3 Close the retaining clips to complete installation.

cﬁuLLJuuLL

I Tl T

12



This section provides illustrations that display the internal jumpers, connectors, and
system LED indicators on the Sail motherboard. The motherboard layout and essential
connectors are listed below for your reference.

3.1 Block Diagram

CPU1

Icelake-SP

LGA4189-4 Socket
CPU TDP 250W

Icelake-SP

LGA4189-4 Socket
CPU TDP 250W

TDP 15W

Lewisburg-1A
PCH

DDRé x16
EDVADIGAMBG.DR T
>{ VGA Pin Header

13

VGA CONN




3.2 Placement

EH.E@_E B vivslevivd HECfIvar | | 0JNNIA | _ END _ [ 7RO _@
o
HE I0d _ _ 0INNIA _ -
3o - | == Ok
— w d _ 0ONNIa _ W
0o £ [ 0TAINIA | o
e [ Q O _ OIANIA | o
< =
o _ m SIOVET
r) =3 = @
an H > : - i
= H 0 H D
2 :
| e i C C oI
Q T _ 0OWIA _
®, _ 0aWNIA _
— [ OVNNIA | _ wo_\,_s__o _
_ 09NN _ dNINID SaMdr
] [ OWNINIG _@I
lﬁ@_ IND | [ ZND | [nrssnd E@ _ ONNNIA REEEN
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3.3 Content List

Port/Slot/Socket

Port/Slot/Socket

USB port (JUSB)

DIMM slot A0/B0/C0/D0/EO/F0/G0/H0/10/J0/K0/

Jumper

L0/M0/N0/00/P0O
RJ45 port (JRJ45) OCP connector slot (JOCP)
DB-15 VGA port (JVGA) PCle Connector slot x16 (CN1/CN2)
Phone Jack (JCOM) SATAx8 & USB3.0x2 for PCH (CN3)
PCle x16 slot (PCIE) PCle Connector slot x32 (CN4)
Battery (JBAT)
Connector Placement Connector Placement
JCOM1 Node Power Connector
COM Header JCOM4 (5x1-pin) J10
BMC GPIO Header JBMC_GPIO Node Power Edge Connector | o\ py
(20-pin)
PCH SGPIO Header JSGPIO External Thermal Sensor jg
BMC 12C10 Header JBMC_I2C10 PCIE Hot-Plug SMB Header |JPCIE_HP
Intrusion Header JINTRUDER LCM Header JLCM
SATA-DOM Power JDOM_PWR Front I/0 USB Header JUSB_INT
Connector
LPC Debug Port JLPC_DP Front Panel Header JFRONT
PCH GPIO Header JPCH_GPIO Rack Header JRACK
PCH SSGPIO Header JSSGPIO PMBus Header JPMBUS
VROC Key Header JRAID_KEY CPU XDP Header JCPU_XDP
VRM SMB Header JSMB_VR BMC SPI ROM Socket JSPI_BMC
BMC Debug port Header JBMC_DP Speaker JSPKR
Power Supply Connector | ;1,1\ e BIOS SPI ROM Socket JSPI_BIOS
(2x2-pin)
Power Supply Connector JPWR2 .
(4x2-pin) JPWR5 1210 MDI Header (optional) |J1
Power Supply Connector | ;5\ pg 1210 LED Header (optional) |J2
(7x2-pin)
Jumper Placement Jumper Placement
BMC Reset Jumper JBMC_RST NTB Configuration Jumper |JNTB
BIOS Recovery Mode J3 BMC NCSI Select Jumper | JNCSI
Jumper
Flash Descriptor Security |, BMC ARM Disable Jumper  |JBMC_DIS
Override Jumper
PECI Master Select Jumper | JPECI BMC SOC Flash Enable J5
Jumper
ME Force Recovery Mode 47 CMOS Jumper JCMOS
Jumper
No Reboot (Watch Dog) 8

15




3.4 External Port

s—a | [—]
51 o Ee| [T =
(1) (2] (3] (4]
Item Item
1 | Phone Jack 3 | RJ45 port dedicated to BMC
2 | D-15 VGA port 4 | USB 3.0 Type A Port x2
LAN LED Indicator
Speed Activity/Link
LED [ 5 i — | LED
Item Color Behavior
1oL — NO K. e
Activity/Link LED |Green (blinking) |Dataactivity.
On Link.
off ] 10M bps connectionorno link.
Speed LED Green | 100M bps connection.
Orange 1G bps connection.

16




3.5 Connector Definition

COM Header (JCOM1& JCOM4)
This is a 2x5-pin serial port header.

DCDB[ 2 | 1 |DSRB E[
RXDB| 4 | 3 |RTSB i
TXDB| 6 | 5 |CTSB e 1
DTRB| 8 | 7 |RIB
GND|[ 10 | 9 |N.C. COM4: D
JCOM1 0
‘ool ol (L
O O A P [
O O 0
00 ayl
29 v ;
JCOM4 }
C | L 1] _
00000y, HHHH HHH
9000}

BMC GPIO Header (JBMC_GPIO)
This is a 6-pin header is used to provide

BMC GPIO(General Purpose Input and Output). E[
1 [EXTRST# a[=

2 |BMC_GPY 1 H
3 |BMC_GPYO

4 |12C9SDA O = e

5 |12c9SCL =

6 |GND S

0| |

\Q@@@@@ | L [D

— i [

pi=iy M

I .

i il
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PCH SGPIO Header (JSGPIO)
This is 6-pin connector that is used to control general device data.

1 [+3.3V
2 |PCH_SCLOCK o
3 |PCH_SLOAD DE ]
4 |PCH_SDATAOUTO [ ]
5 |PCH_SDATAOUTI O = Df
6 |GND =
5
ole || ]
o . ’ .
0
© [
©] % (] = 7%
= (0 ]
L] _
1] Il

BMC I°C10 Header (JBMC_I2C10)
This is a 3-pin I°C bus header that provides an interconnection between the BMC and
chassis devices.

1 [12c10ScL amm [
2 |12c10SDA 1 DD
3 |GND B — D
3O O s
0/ ||
0
Il
=i m
L[] _

il il
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Intrusion Header (JINTRUDER)
This is a 2-pin connector that supports chassis security.

JINTRUDER Setting []{
Short Case open =

.......... R B DED D
< 2 I:l — D
ke E
| |
O
li
= M
L I _

Hi Hi

SATA-DOM Power Connector (JDOM_PWR)
This is a 2-pin header that supplies power to SATA DOM.

TTeEy J:P[
2 |GND A

] 1
2 Iz)_ = = D
IDLD_ | %
1
f
0y | m
[ ] .
11l i
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LPC Debug Port (JLPC_DP)
This is a 2x6-pin header for low pin count debug.

CLK_24M_DP80] 2 [ 1 |GND

PCH_LFRAME_N| 4 | 3 |PCH_LDRQO_N o

RST_PLTRST_N| 6 | 5 |AST_SERIRQ DE 1

PCH_LPC_LAD3| 8 | 7 |PCH_LPC_LAD? DD
+3.3V[10| 9 |PCH_LPC_LAD1 (S mm D—

PCH_LPC_LADO[12 [ 11 |GND =

0

2 <1 D

] \_L 0

ot D

OO A p 0

OO

OO E =

OO (oo ]

OO — oo ||

-

- HHHH . HHH

PCH GPIO Header (JPCH_GPIO)
This is a 3-pin header defines an input and output signal to the platform controller hub.

1 [PCH_GPP_C16 ]
2 |PCH_GPP_C17 im

3 |GND B 1
(S m——— D
3O O|[9]p S
PN ]
0/ ||
0
lli
(o0 ] N 7
L[] _

i il
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PCH SSGPIO Header (JSSGPIO)
This is a 6-pin connector that is used to control general device data.

1 [+33V

2 |PCH_SSCLOCK -
3 |PCH_SSLOAD =T
4 |PCH_SSDATAOUTO B L7
2 g(l\:lI-DI_SSDATAOUﬂ = Df
0
o |1
yi|[@00000]s I
0
)f
(005 | - n
[ ] -

[l i

VROC Key Header (JRAID_KEY)
This is a 4-pin key that supports VROC (Intel® Virtual RAID on CPU), specifically used for
NVMe SSDs.

1 [GND 2
2 |+3.3V_DUAL 1 1
3 |6ND B g
4 |PCH_GPP_C10 — D*
; =
o I

@)
0
6 © [
b @ (] = 7%
—|-|—|_ (o0, ]
I _
i Il
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VRM SMB Header (JSMB_VR)
This is a 3-pin SMBus header that supports VRM (Voltage Regulator Module).

; gh'\/lig_VR_DAT L:E
3 |SMB_VR_CLK DED ]
O = L
5O O|@)r L
- 0
0/ ||
0
li
= M
[T .
i Il

BMC Debug port Header (JBMC_DP)
This is a 3-pin connector that supports BMC debug.

7 BMCUART RXD = U
3 |GND D ] H
O = -
[0 -
O 0
1[0 0 [
[]
lli
00 | N I
L[] _
i il
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Power Supply Connector (2x2-pin) (JPWR3)

This is a 2x2-pin connector that supplies motherboard with power.

+12V

3

1

+12V

4

2

GND
GND

3

@)

ﬁm [
i
(S mm D

[

Moo M

[ ] .

1l i

Power Supply Connector (4x2-pin) (JPWR2/JPWRS5)
This is a 2x4-pin connector that supplies motherboard with power.

+12V
+12V
+12V
+12V

0 |3|o~N| o1

OO IN|—

GND
GND
GND
GND

JPWR2

1

OO0 0O
O 0 0K

o

JPWRS

4

-

8

O O
©©]
O O
S O
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Power Supply Connector (7x2-pin) (JPWR6)
This is a 7x2-pin connector that provides the motherboard with power.

“12v[ 8 ] 1 |GND LU LU
+12v[ 9 | 2 [GND
+12v[10 | 3 |GND ]
+12V| 11 | 4 |GND - 777*
+12v[12 [ 5 |GND
+5V_AUX[13 | 6 |GND
POWER OK[ 14 | 7 |PS_ON#
O O O O O O O |

CPU1 |~

O
O
O
O
O
O
@]

Node Power Connector (5-pin) (J10)
This is a 5-pin connector that supplies power to node.

S s o
3 |POWER OK [ ] @ _
4 |PS_ON# mInials mIRIEls
5 [GND
S=l )
0
£ 0 CPU1 .
=0
F O
:77 ) -
L UDDHSJ
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Node Power Edge Connector (20-pin) (JPWR4)
This is a 20-pin connector that supplies power to node.

+12V] 6 | 1 [+12V
+12V| 7 | 2 [+12V
+12V| 8 | 3 [+12V
+12V| 9 | 4 [+12V
+12V| 10 | 5 [+12V
GND|[ 6 | 1 |GND
GND|[ 7 | 2 |GND
GND| 8 | 3 |GND
GND| 9 | 4 |[GND
GND[10| 5 |[GND

51-86
%}
=

5286 61400
0000 0000
00000 0000 O
S21 §165

$2100
%
285

HHHH

[ ]

CPU1

UL
@ _

PCIE Hot-Plug SMB Header (JPCIE_HP)
This is a 2x4-pin connector that supports PCle hot plug function.

CPU1_HP_I2C_CLK
CPUI_HP_I2C_DAT
CPU1_HP_I2C_ALERT
GND

(o~ BN

N oW —

CPUO_HP_I2C_CLK
CPUO_HP_I2C_DAT

CPUO_HP_I2C_ALERT

+3.3V

25
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LCM Header (JLCM)
This is a 5-pin header that supports the LCM (LCD Module).

1 [SW_PWR_BTN#
2 |SW_RST_BTN#
3 [TXDC
o  CPUO
o s :
@ L] @ _
@ [ NN IR
1
CPU1 :

Front 1/0 USB Header (JUSB_INT)
This is a 2x10-pin USB port header located at the front panel.

KEY (no pin)|20| 1 |+5V_USB23
+5V_USB23[19| 2 |PCH_FP_USB3_RX_N2
PCH_FP_USB3_RX_N3[18 |3 |PCH_FP_USB3_RX_P2 C P U O
PCH_FP_USB3_RX_P3[17[ 4 |GND
GND|[16 |5 |PCH_FP_USB3_TX_N2| |L
PCH_FP_USB3_TX_N3|15| 6 |PCH_FP_USB3_TX_P2
CH_FP_USB3_TX_P3[14[ 7 |GND
GND|13|8|PCH_FP_USB2_N2
PCH_FP_USB2_N3[12[9 |PCH_FP_USB2_P2 in
PCH_FP_USB2_P3[ 11 |10|PCH_USB_0C#23 LI Hinnn
10 11
o0 [ ] @ _
(©N@) F ] BIRIEIE
(©N@)
oo
(©N@)
(oN©)
Lo L
(©N@)
0o CPU1 ]
E @] F
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Front panel Header (JFRONT)
2x12-pin header that supports the management of switches and controls from the front

panel.
et NN JUUL
+3.3V| 2 | 1 |+3.3V_DUAL
N.C.| 4 | 3 |+5V_AUX ] 7
PWR_LED#| 6 | 5 |UIDLED_OUT# o o
+3.3V| 8 | 7 |SYS_HEALTH#2

HD_LED#| 10 | 9 |SYS_HEALTH#1
SW_PWR_BTN#| 12 | 11 [LANT_LINK_UP
GND|[ 14 | 13 |LAN1_TRAFFIC
SW_RST_BTN#| 16 | 15 |I2C8SDA -

GND|[ 18 | 17 |I2C8SCL
UID_SW_IN#| 20 | 19 |INTRUDER# CP‘ ’ 1 -

+3.3V_DUAL| 22 | 21 |LAN2_LINK_UP
FP_NMI_BTN| 24 | 23 [LAN2_TRAFFIC
ool
00
00
00
00 LU .
00 —@
3 ] il — &
3 L I —"
98-
Rack Header (JRACK)
This is a 2x8-pin connector that supports rack management.
([
12C8SCL| 2 | 1 [BMC_RESET_N uuuu uuuu
I2C8SDA| 4 | 3 [I12C1SCL
PWM4[ 6 | 5 |12C1SDA [ ] @) _
FAN5_TACH| 8 | 7 |PSU_SMBCLK mimimlm mimimln
NODE_IDO| 10 | 9 |PSU_SMBDAT
NODE_ID1{ 12 | 11 [PSU_SMBDAT_ALT_N
NODE_ID2| 14 | 13 |INTRUDER_N
NODE_ID3| 16 | 15 |[GND |

CPU1 |~

Zl—l

0000000
0000000KD

i
I

[ ]
—
L]
0
]
&
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PMBus Header (JPMBUS)

This is a 5-pin header that is used to control power supplies.

1 [SMB_PMBUS_CLK UL LU
2 |SMB_PMBUS_DATA
3
4 EI\I\/IISUS_ALERT_N - ] 7777
5 [+3.3V
o | i
ol
0 CPU1 :
@ -
O

:77 -

]
L D | DDHS

1210 MDI Header (J1) (optional)
This is a 2x4-pin Intel® Ethernet Controller 1210 connector.

ICL_MDI_N2[ 2 [ 1 [ICL_MDI_P3
ICL_MDI_P2[ 4 | 3 |[ICL_MDI_N3
ICLLMDI_N1[ 6 | 5 |ICL_MDI_PQ
ICL_MDI_P1| 8 | 7 |ICL_MDI_NQ
81 O00 0
MO 00D |
] ]
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1210 LED Header (J2) (optional)

This 1 x 6 Pin header is used to provide 1210 LED functionality.

+3.3V_DUAL

+1V5_DUAL_LANZ2

LAN2_TRAFFIC_R

LAN2_LINK_1000_R

LAN2_LINK_100_R

N[O WIN|—

GND

6

1 |[©JO0O00O00
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3.6 Jumper

Definition

BMC Reset Jumper (JBMC_RST)
This is a 2-pin jumper that reboots the BMC.

JBMC_RST Setting
.......... Short | ResetBMC | oo
Open Normal Default
2

@)

=
ml
E:D
[
1] N -

[l

BIOS Recovery Mode (J3)
This is a 2-pin jumper that enables the recovery of the last functional version of BIOS.

J3 Setting
Short I\B/II(()JdSeRecovery
.......... Open B T YT
2 |0}
N
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Flash Descriptor Security Override Jumper (J4)
This is a 2-pin jumper that enables the override of flash descriptor.

J4 Settin S
Short Flash Security T A0
Lo feverride T =T

Open Normal Default @O = [ I
@
2| O[]t E
A I
[
)f
=i M
LI -
Ll [l

PECI Master Select Jumper (JPECI)
This is a 3-pin jumper that enables PECI access to BMC for DTS (Digital Thermal Sensor).

T - B — -
Pin2-3 | 'BMC DEDD
OO0 = [ — J
O O|Q
= LJ
o |
N
)f
(0] i |
1] -

[l i
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ME Force Recovery Mode Jumper (J7)
This is a 2-pin jumper that enables ME firmware to recovery mode.

J7 Setting
ME Force
__________ >hort | RecoveryMode |
Open Normal Default
110]|O |2
Py

@)

oo
ml
E:D
[
1] D -

[l

No Reboot (Watch Dog) Jumper (J8)
This is a 2-pin jumper that enables the watchdog timer without reboot.

J8 Setting
.......... short | Emable
Open Disable Default
1[0|O 2
L
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NTB Configuration Jumper (JNTB)
This is a 2-pin jumper that enables configuration from upstream to downstream port.

JNTB Setting
Downstream
__________ Short gpert
Open Upstream port | Default
.
Offt
O},

@)

=l
ml
E:D
i
[ N .

[l

BMC NCSI Select Jumper (JNCSI)
This is a 2-pin jumper that enables connection between BMC and other NICs.

JNCSI Setting
.......... short 1210 ....|Default .
Open OCP

o] ©
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BMC ARM Disable Jumper (JBMC_DIS)
This is a 2-pin jumper that enables the recovery of the last functional version of BIOS.

JBMC_DIS Settin S
Short Disable T =Imm
.......... i e I - ]

@3 — (]
1) @ 2 E
[
li
=i M
1] _
L1l [l

BMC SOC Flash Enable Jumper (J5)
This is a 2-pin jumper that enables BMC SOC flash..

J5 Settin
.......... Short Enablettg F[
Open Disable Default DED ]
O — - |
elle): L
= 5
| |
O
Il
= M
L 1] ~

Hi Hi
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CMOS Jumper (JCMOS)
This is a 3-pin jumper that resets BIOS changes to default value.

JCMOS Setting
L. Pind-2 i Normal | Default .
Pin 2-3 Clear CMOS

35
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3.7 Internal LED

|

M=l 1 T

(OXr—

RSMRST PG LED
"™ SYSTEM PG LED

1

= 12101G LED
D210'ACT Lep il

1210 100M LED

PHY ACT LED

PHY 100M LED PHY 1

== BMC Heart Beat LED |:|

— |

@

G

=
ED

—

B

/o

Item

Color

Behavior

BMC HEART BEAT LED

Green (Blinking)

BMC activity is detected.

BMC is not active.

Green ] System power good is ready.
SYSTEM PG LED Off System power good is not
ready.
Yellow Resume Well Reset is ready.
RSMRST PG LED e
Off Resume Well Reset is not ready.
PHY 1G LED Yellow 1G link is detected.
PHY 100M LED Green T100M link is detected.
PHY ACT LED Green (Blinking) Activity is detected.
210 1G LED Yellow 1G link is detected.
1210 100M LED Green T100M link is detected.
1210 ACT LED Green (Blinking) Activity is detected.
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This chapter demonstrates how to configure the UEFI BIOS settings in your system device.
You can enter the BIOS screen during system startup.

To enter BIOS configuration settings,
Press Esc key during the Power-On-Self-Test (POST)

To enter BIOS after POST, you have to restart the system by using one of the three
methods:

* Press Ctrl + Alt + Delete.

* Press the reset button on the system chassis.

« Turn the system off and on.

NOTE
,D + The following pages provide the details of BIOS menu. Please be noted that the
BIOS menu are continually changing due to the BIOS updating. The BIOS menu
provided are the most updated ones when this manual is written.
The default value for each BIOS option key may vary per system. The [default] key is
for reference only.

4.1 Navigation Keys
The navigation keys are listed below.

Function Key Description

<tT>
<+><-> | Selectitem.
<l >

< Enter > Select and enter sub-screen.

<d><=> Modify selected option.

<F1> General help.

<F2> Previous Value.

<F3> Optimized defaults.

<F4 > Save & Exit.

<F5><F6 > | Change values.

<F7> Discard Change and Exit.

<F9> Load Optimal Default for all values.
<F10 > Save changes and exit.

<F12> Print Screen.

< Esc > Exit the current menu screen.
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4.2 BIOS Setup

4.2.1 Menu

Press @ and # to select the options of the menu bar.
Press Enter to access the option screen.

Configuration

Menu Description
Main Displays basic system information and date & time.
Advanced Allows configuration of advanced system settings.
Platform Allows configuration of platform settings such as PCH, miscellaneous,

and server ME configuration.

Socket
Configuration

Allows configuration of socket settings such as processor, Common
RefCode, UPI, and memory configuration.

f/lee:r\:gzgement Allows configuration of timer, System Event Log, and BMC network.
Security Sets passwords and security functions.

Boot Sets boot options such as Quick Boot or USB Boot.

Exit Save changes and exit, discard changes and exit, discard changes, or load

optimal or fail-safe defaults.

4.2.2 Startup

@ Press DEL or ESC to run the BIOS setup procedure.

Energy Efficient Solution
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4.3 Main

System Language

[English]

Chapter 4. BIOS Configuration Settings

4.3.1 Main
Main
System . .
Language Configures the language used in the system.
System time Configures the current time.

System date

Configures the current date.
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Chapter 4. BIOS Configuration Settings

4.4 Advanced

» Trusted Computing

4.4.1 Trusted Computing
Trusted Computing Settings.

Trusted Computing

Security Device Enables/disables BIOS support for security device. .
Support »Enable IDisable
SHA-1/256/384  |Enables/disables SHA-1/SHA-256/SHA-384 PCRBank.
PCR Bank »Enable |Disable

Schedules an operation for the security device.
NOTE: Your computer will reboot during restart in order to change the state of the

Pending operation security device.

RV T
: Enables/disables platform hierarchy.
Platform Hierarchy > Enable |Disable
. Enables/disables storage hierarchy.
Storage Hierarchy > Enable [Disable
Endorsement Enables/disables endorsement hierarchy.
Hierarchy »Enable |Disab|e

Select the TCG2 spec version support.
TPM 2.0 UEFI Spec |* TCG_1_2: The compatible mode for Win8/10.
Version +  TCG_2: Support new TCG2 protocol and event format for win10 or later.

TCG_1.2 |»TCG_2

Select to Tell O.S. to support PPI spec version 1.2 or 1.3.

Physical Presence  \NOTE: Some HCK tests might not support 1.3.
Spec VerS|on ..............................................................................................................................................................................

TPM 1.2: TPM 1.2 will restrict support to TPM 1.2 devices.
TPM 2.0: TPM 2.0 will restrict support to TPM 2.0 devices.

Device Select +  Auto: Auto will support both with the default set to TPM 2.0 devices if not found,
........ TPM 1.2 devices will be enumerated.
»None TPM 1.2 [TPM 2.0
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4.4.2 Serial Port Console Redirection
Serial Port Console Redirection.

Serial Port Console Redirection

Console Redirection

Enables/disables console redirection.

Legacy Console
Redirection Settings

Select a COM port to display redirection of Legacy OS and
Legacy OPROM Messages.

Redirection COM Port

On Legacy 0S, the number of rows and columns
supported redirection.

Resolution

When Bootloader is selected, then Legacy Console
Redirection is disabled before booting to legacy O.S.
When Always Enable is selected, then Legacy Console
Redirection is enabled for legacy O.S.

Redirect After POST

S iyt pantla HENELIS lBomionga
4.4.3 SI0 Configuration
SI0 Configuration.
SI0 Configuration
i< devi Enables/disables this logical device. ..
Use this device » Enable Disable

[*Active*] Serial Port
1/2/3/4

Allows the user to change the device user settings. New settings
will be reflected on this setup page after system restarts.

Use Automatic 10=3F8h; IRQ=3, 4, 7,
Settings 10,11, 12; DMA;

10=2F8h; IRQ=3, 4, 7, |I0=3E8h; IRQ=3, 4, 7, |I0=2E8h IRQ=3, 4, 7,
10,11, 12, DMA; 10,11, 12, DMA; 10,11, 12, DMA,

Possible

4.4.4 PCI Subsystem Settings
PCI, PCI-X and PCI Express Settings.

PCI Subsystem Settings

Above 4G decoding

Enables/disables 64 bit capable devices to be decoded in above 4G address space
(only if system supports 64 bit decoding).

»Enable

If system has SR-I0V capable PCle devices, this option enables or disables Single Root

SRAOV Support 110 Virtualization SUPPOrt.
»Enable |Disable
Re-enable Bus Master Attribute disabled during PCI enumeration for PCI Bridges after
o DA SMMLOCKED. | e
g Enable | »Disable |
4.4.5 USB Configuration
USB Configuration Parameters.
USB Configuration

XHCI Hand-off

This is a workaround for 0Ses without XHCI ownership change should be claimed by
XHCI driver

»Enable |Disable
SB Mass Storage  |Enables/disables USB Mass Storage Driver Support
Driver Storage »Enable Disable

Enables 1/0 port 60h/64h emulation support. This should be enabled for the complete

POST 60/64 USB keyboard legacy support for non-USB aware 0Ses.
Emulatlon T T T T T T T
»Enable |D|sable
. The time-out value for control, bulk, and interrupt transfers.
SB transfer FIMNI@-QUT [ e T il
1 sec 5sec 10 sec | »20 sec
Device reset time-  |USB mass storage device Start Unit command time-out.
out 10 sec »20 sec 30 sec |40 sec




Device power-up
delay

Maximum time the device will take before it properly reports itself to the host controller.
Auto: For a root port, it is 100 ms; for a hub port, the delay is taken from hub
descriptor.

AMI Virtual
CDROMO 1.00

Mass storage device emulation type.
Auto: Enumerates devices according to their media format. Optical drives are
emulated as "CDROM," drives with not media will be emulated according to drive

AMI Virtual HDiskO
1.00

Mass storage device emulation type.
Auto: Enumerates devices according to their media format. Optical drives are
emulated as "CDROM," drives with not media will be emulated according to drive

4.4.6 Network Stack Configuration
Network Stack Settings.

Network Stack Configuration

Network Stack

Enables/disables UEFI Network Stack.

Enable

4.4.7 T1s Auth Configuration
Select T1s Auth Configuration.

T1s Auth Configuration

Server CA
Configuration

Configures server CA.

Enroll Cert

Discard Changes and Exit  [Discard changes and exit.

Delete Cert

4.4.8 RAM Disk Configuration
Adds/Removes RAM disks.

RAM Disk Configuration

Specifies type of memory to use from available memory pool in system to create a

Disk MemOry Ty [ AISK. e e
»Boot Service Data |Reserved
Creates araw RAM disk. e
The valid RAM disk size should be multiples of RAM disk
DIOCK SIZ€. e
> 1
Create Raw

Size (Hex) Creates a new RAM disk
with the given starting and

ending address.

Create & Exit

Discard & Exit Discards and exits.

Create from file

Creates a RAM disk from a given file.

Select to remove.

RAM D|Sk 0 Enable ......................................................................... |>Dlsab|e ....................................................................
E/?\Tﬂoéliifgfded Removes selected RAM disk(s).
4.4.9 Driver Health
Provides Health Status for the Drivers/Controllers.
Driver Health
Enables/disables UEFI Network Stack.
Network Stack Enable |>Disab|e
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4.5 Platform Configuration

» PCH Configuration

4.5.1 PCH Configuration
Displays and provides option to change the PCH Settings.

Chapter 4. BIOS Configuration Settings

PCH Configuration

PCH Configuration

Enables/disables Intel(R) 10 controller hub devices.

External SSC Enable -
CK420

Enable

PCle P11 SSC

PCle P11 SSC percentage.
«  Auto: Keep hw default, no BIOS override. Range is 0.0%-2.0%

|»Disable

Shutdown Policy

Allows to configure Shutdown Policy Select in General Interrupt
Register. Available modes are INIT and PLTRST.

PCH SATA
Configuration

INIT |» PLTRST
Enables/disables SATA controller.
SATA Controller > Enable |Disable
Identify the SATA port is connected to solid state drive or hard
Configure SATA as  [disk drive. e
» AHCI RAID
Enables/disables SATA test mode.
SATAtestmode |z i |» Disabie
SATA mode related options. .
Enable: HDD password unlock is enabled in
SATAHDD Unlock  [the OS.
SATA Mode options »Enable |Disable
If enabled LED/SGPIO hardware is
SATA LED locate attached.
»Enable |Disab|e
Support Aggressive |Enables/disables SALP.

Link Power
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PCH SATA
Configuration

Hot Plug

Designates this port as hot pluggable.

Configure as eSATA

|» Disable

Mechanical Presence
Switch

Controls reporting if this port has a mechanical presence switch.
NOTE: Requires hardware support.

» Enable

Spin Up Device

If enabled for any ports Staggered Spin Up will be performed
and only the drives which have this option enabled will spin up at
boot. Otherwise all drives spin up at boot.

|» Disable

SATA Device Type

Identify the SATA port is connected to solid state drive or hard
disk drive.

» Hard Disk Drive

SATA Topology

Identify the SATA topology if it is the default or ISATA or Flex or
DirectConnect or M2.

R [T S
» Unknown ‘ISATA Connect ‘Flex ‘MZ

PCH sSATA
Configuration

sSATA Controller

Enables/disables SATA controller.

» Enable

Configure sSATA as

Identify the SATA port is connected to solid state drive or hard
disk drive.

SATA test mode

Enable

PCH sSATA
Configuration

SATA Mode options

SATA mode related options.

Enable: HDD password unlock is enabled in
the OS.

SATA HDD Unlock

If enabled LED/SGPIO hardware is
attached.

»Enable

SATA LED locate

Support Aggressive
Link Power

Enables/disables SALP.

» Enable

sSATA Port 0-5

Enables/disables SATA port.

Hot Plug

Configure as eSATA

Enable |» Disable

Mechanical Presence
Switch

Controls reporting if this port has an mechanical presence
switch.
NOTE: Requires hardware support.

»Enable |Disab|e

Spin Up Device

If enabled for any ports Staggered Spin Up will be performed
and only the drives which have this option enabled will spin up at
boot. Otherwise all drives spin up at boot.

| » Disable

Identifies the SATA port is connected to solid state drive or hard

SATA Device Type  |diskdrive.
»Hard Disk Drive |So|id State Drive
Identifies the SATA Topology if it is the default or ISATA or Flex or
SATA Topology DirectConnect or M2. e
» Unknown ‘ISATA ‘ Corect  |Flex ‘MZ
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USB Configuration

USB Per-Connector
Disable

Selectively enables/disables each of the USB physical connector
(physical port). Once a connector is disabled, any USB devices
plug into the connector will not be detected by BIOS or OS.

| » Disable

Wake On Usb Enable

Enables/disables support for XHCI Wake on USB on connect/
disconnect.

XHCI BAR below 4GB

Enable |» Disable

Enables/disables Automatic DIMM Refresh (ADR). This is not
available if eADR is enabled since eADR requires ADR to be

Enable/Disable ADR |anabled.
TS T — T —
Select between GPIO_B or GPIO_C.
AP »GPIO B GPIO C
Host Partition Reset |Enables/disables ADR on host partitionreset.
) . ADR Enable » Platform-POR |Enable Disable
ADR Configuration -
Enable/Disable ADR |Held-off for debug purposedonly. . . . . .
Timer » Platform-POR |Enable |Disable
ADR timer expire S;eé?@ttfpmp;er.é\.f?.ﬁ.t!m.er..v.a.!ue: .....................................................................
time PORa orm- 125 us ‘so us ‘100 us 0us
Select proper ADR timer multiplier.
ADRttimer multiplier: | Platform,; g ‘x24 ‘x40 X56 [x64 [x72 |x80 |x88 [x96

4.5.2 Server ME Configuration
Configures ME Technology parameters.

Server ME Configuration

Altitude

The altitude of the platform location above the sea level, expressed in meters. The hex
number is decoded as 2's complement signed integer. Provided the 8000h value if the

altitude is unknown.

MCTP Bus Owner

MCTP bus owner location of PCle: [15:8], [7:3] device, [2:0] function. If all zeros sending
bus owner is disabled.

4.5.3 Server ME Debug Configuration
Server ME firmware debug parameters configuration.

Server ME Debug Configuration

Server ME General
Configuration

Server ME basic features configuration.

ME Initialization
Complete Timeout

Enable HSIO
Messaging

|» Disable

DRAM Init Done
Enable

Enables/disables notifying ME about DRAM initialization. (It
enables/disables UMA functionality.)

DRAM Initialization
Status

Auto - true ) 1-No Memory |2 - Memory Init
status ‘ >0-Success |y Channels Error

Host Reset Warning

Enables/disables sending Host Reset Warning to ME.

Pre-Dramlnit Done

ME Reset Enable |» Disable
HMRFPO_LOCK Enables/disables sending HMRFPO_LOCK messageto ME.
Message » Enable |Disable




Server ME General
Configuration

HMRFPO_ENABLE  |Enables/disables sending HMRFPO_ENABLE message to ME.
Message Enable |» Disable

END_OF_POST Enables/disables sending END_OF_POST messageto ME.
Message »Enable |Disable

REGION_SELECT Enables/disables sending REGION_SELECT message to ME.
Message Enable | > Disable

CF9 global reset Enables/disables promoting CF9 resetto global.
promotion Enable | »Disable

Global Reset Lock

Enables/disables locking the joint ME and host reset capability.

»Enable |Disable

HECI-1/2/3 Enable

Overrides HECU-1/2/3 status on PCI or let firmware decide based
on ME type (auto).

|Enab|e

IDEr Enable

Overrides IDEr status on PCI, or let firmware decide based on ME
type (auto).

»Auto |Enable |Disable

Overrides KT status on PCI, or let firmware decide based on ME
KT Enable WP (AUO). e e

> Auto |Enable |Disable

HECI-1/2/3 Hide in
ME

Enables sending request to ME to hide or disable HECI-1/2/3 on
host PCI

DOI3 Setting for HECI
Disable

Enable | » Disable

Break RTC This is a test option which breaks RTC configuration.
Configuration »Enable IDisable

Core BIOS Done Enables/disables Core BIOS Done message sentto ME.
Message Enable | > Disable

Delayed Enables overriding the state of the Delayed Authentication Mode

Authentication Mode
(DAM)

(DAM).

Enable HECI Dump

Enable | »Disable

NM Configuration

Boot Mode Override

Enables overriding the boot mode requested in NMFS.

|» Disable

Cores Disable
Override

Enables overriding the value of the number of cores to disable
requested in NMFS register.

eaestec n NI IRgRe.... (il
Power Measurement [Overrides power measurement support status reported to ME.
Override Enable | » Disable

Hardware Change
Override

Enable | » Disable

PTU Load Override

In MROM-less system force loading PTU regardless of ME
request.

Enable

4.5.4 Runtime Error Logging
To view or change the runtime error log configuration.

Runtime Error Logging

System Errors

System Error enable/disable setup options.

» Enable

|Disable
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Chapter 4. BIOS Configuration Settings

4.6 Socket Configuration

» Processor Configuration

4.6.1 Processor Configuration
Displays and provides option to change the Processor Settings.

Processor Configuration

preir_ Thieading ![Ehnrgglde;Hyper Threading (Software Method to enable/disable logical processor
ALL :

e (Biaaie
Legacy PECl agentin trust bitenable.
Legacy Agent »Enable |Disable
SMBus PECl agentin trust bitenable. ]
SMBus Agent Enable | »Disable
IEPECl agent intrust bit enable. e
IE Agent »Enable |Disab|e
Generic Agent Generic PECl agentin trust bitenable,
g Enable | »Disable
ESPIPECI agentin trustbitenable.- e
eSPI Agent Enable | »Disable

The DBP-F can be turned off by writing into the (MSR 792h [5:6] for CLX, and MSR 6Dh
DBP-F [2:3] for ICX).

R |">m|5i§é5ié ....................................................................
. Locks or unlocks chipset.
Lock Chipset Enable | »Disable

Enable: MSR 3Ah and CSR 80h will be locked. Power good reset is needed to remove
MSR Lock Control |lock bits.

PKG CST CONFIG |Enable: MSR E2h will be locked. Power good reset is needed to remove lock bits.

EC?CT(TROL MSR » Enable ‘Disable
Total Memory Enables/disables Total memory Encryption (TME).
Encryption (TME) |»Enable |Disab|e




4.6.2 Common RefCode Configuration
Displays and provides option to change the Common RefCode Settings.

Common RefCode Configuration

MMCFG Base

Select MMCFG base.

et MiCERbese, .. I e I e
. Select MMCFG size.
MMCFG SIZG »Au‘to ............ 64M ............... |128M ............. |256M .............. |512M ............. |1G ................... |2G ...................
; Select MMIO high base.
MMIOHighBase  1ocayr 5156 1T o7 4t 6T lpat v anT Aot (86T

Select the allocation size used to assign mmioh resources. Total mmioh space can

MMIO High be up to 32 x granularity. Per stack mmioh resource assignments are multiples of

Granularity Size |granularity where T unit per stack is the default allocation.
1G 4G 16G > 64G 256G 1024G

ISOC Mode Enables/dlsableSISOC ....................................................................................................................................
» Auto |Enable |Disable
Enables/disables Non uniform Memory Access (Numa).

Numa e T T T T b
»Enable Disable

Virtual Numa

Divide physical NUMA nodes into evenly sized virtual NUMA nodes in ACPI table. This
may improve Windows performance on CPUs with more than 64 logical processors.

Enable

4.6.3 Memory Configuration
Displays and provides option to change Memory Settings.

Memory Configuration

Enforce POR

Enable: Enforces Plan Of Record restrictions for DDR4 frequency and voltage
programming.

Disable: Disables this feature and user if able to run at higher frequencies, specified
in DDR frequency limit field (limited by processor support).

Auto: Sets it to the MRC default setting.

Enforce Population
POR

Enables Memory Population POR Enforcement. Selecting Enforce Validated
Populations will only allow populations that have been validated.

» Enforce Supported Enforce Validated .
Population Populations Disable Enforcement

Select Post Package Repair Type.

PPRType | . Auto: Sets it to the MRC default setting; current defaultis SoftPPR.
» Soft PPR |Hard PPR |PPR Disable

PPR Error Injection |Enables/disables support for c-scripterrinjtest.

test Enable |» Disable

Memory Frequency

Maximum Memory Frequency Selections in Mhz. If Enforce POR is disabled, user will
be able to run at higher frequency than the memory support (limited by processor
support). Do not select reserved.

» Auto 1200~4800-0vrClk
MRC Promote Determines if warnings are promoted to system level. .
Warnings »Enable |Disab|e
Halt on mem Halts on mem Training Error disable/enable.
Training Error »Enable Disable

TA Floor enforces t_rrdr, t_rrdd minimum of 3; Rcven Ave attempts to match Rcven

Rank Switch logic delay across ranks.
Conflguratlon DD LT T T T Ty L L L L T L T T PP E TP PR PP PPN PPTS
TA Floor »Rcven Ave |Reserved |D|sable
Enables the detecting and enabling of ADR. This is not available if eADR is enabled
Enable ADR since eADR requires ADR to be enabled.

» Enable

Legacy ADR Mode

Enables/disables Legacy ADR mode. This is not available if eADR is enabled since
eADR requires this mode to be enabled.

»Enable
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Minimum System

Minimum memory size assigned as system memory when only JEDEC NVDIMMs are

: present.

Memory Slze >2GB ............................... |4GB ................................... |6GB ................................... |8GB ...................................
NVDIMM Energy Sets the energy policy for NV DIMMS e
Policy » Device-Managed |Host-Managed
ADR Data Save DATA Save mode for ADR. Batterybacked or Type 01 NVDIMM.
s SN S |'I§éﬁ“é'rybéudkéd“i5i”MMé ............. |'|i)”ié'éb'l‘é ..........................................
Erase-Arm Enables/disables Erasing and Arming NVDIMMs.
NVDIMMs »Enable Disable
Restore NVDIMMs Enables/disables Automatic restoring of NV DlMMS .........................................................................

»Enable |D|sable
Interleave Controls if NVDIMMs are interleaved togetherornot.
NVDIMMs »Enable IDisable
Memory Topology |Displays memory topology with DIMM population information.
4.6.4 110 Configuration
Displays and provides option to change 110 Settings.

110 Configuration
Select PCle port Bifurcation for selected slot (s). .
:%fggéﬁ/ 13;3 /(3”/8, /5) Auto X4x4x4x4 X4x4x8
x8x4x4 x8x8 »x16
Sck0 RP Correctable |Applies to root ports only. Enable interrupt on a non-fatal error.
Err Yes »No

SckO RP Fatal
Uncorrectable Err

Flag

Yes »No
Port 0/DMI Settings related to PCI Express Ports (0/1A/1B/1C/1D/2A/2B/2C
/2D/3A/3B/3C/3D/4A/4B/4C/4D/5A/5B/5C/5D)
Socket0/1 In auto mode, the BIOS will remove the EXP port
Configuration if there is no device or errors on that device and
the device is not HP capable. Enable/disable is
PCI-E Port used to enable/disable and expose/hide its CFG
SR, e oo
> Auto |Enable |Disable
Port 1A/2A/4A/5A . This option disables the link so that the no
PCI-E Port Link |training occurs but the CFG space is still active.
D|Sab|e .....................................................................................................
Yes »No
Choose link speed for this PCle port. =
Link Speed Gen1  IGen2(5|Gen3(8|GeN2
Auto SS GT/ GT/s)  |GT/s) SGGT/
Select Dma enable/disable for each CB device.
DNA »Yes ....................................... N O .............................................
SCKOTTIOAT Conflg. 1= IFnables/disables for each CB device.
P Yes »No
IOAT Configuration |Disable TPH TLP Processing Hintdisable.
Yes »No
N Prioritize TPH.
Prioritize TPH Enable | »Disable
Relaxed Ordering Enables/disables Relaxed Ordering. ..
Yes »No
Intel VT for Directed |Enables/disables VT-d Interrupt Remapping support.
170 » Enable IDisable
Intel VT for Directed Enables/disables DMA_CTRL_PLATFORM_OPT_IN_FLAG
170 (VT-d) DMA Control Opt-In |in DMAR table in ACPI. Not compatible with Direct Device

Assignment (DDA).

Enable
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Interrupt Remapping

Enables/disables Interrupt Remapping support.

|Enable |Disable

Enables/disables X2APIC_OPT_OUT bit.

|nte| VT for Dlrected X2AP|C Opt Out ......................................................................... T
1/0 (VT—d) Enable | » Disable
b Enables DMA Protection in Pre-boot environment (If DMAR table
Pre-boot DM is installed in DXE and VTD_INFO is installed in PE.)
Protectlon ......................................................................... e
Enable |>D|sable

Intel VMD Intel VMD for Volume _ Enables/disables VMD in this stack.
t h | Management DeV|Ce Enable/d|sab|e VMD L
echnology on Socket 0/1 Enable » Disable

Intel AIC Retimer/
AIC SSD Technology
(non-VMD)

Intel AIC Retimer/AIC
SSD on So
cket 0/1

Anonce Intel AIC Retimer/AIC SSD HW at Stack1(Port 1A-1D).
Override 10UOQ bifurcation if required.

Enable

Detected PCle
retimers

Socket 0/1 retimers configuration.

PCle Low Latency
Retimers

Enables/disables PCle low latency retimers.

Skip PCle retimers
detection

Skip PCle retimers detection to speed up the boot. Retimers are present only in specific

HW configurations.

4.6.5 Advanced Power Management Configuration
Displays and provides to change the Power Management settings.

Advanced Power Management Configuration

CPU P State Control

P State Control Configuration Sun Menu, include Turbo, XE and etc.

Uncore Freq Scaling

AVX License Pre-Grant

Override Enable | » Disable
Enables/disables EIST (P-States). . .
SpeedStep (Pstates) > Ernable Disabie
AVX P1 level selection.
AVX P »Normal Level 1 |Leve| 2
Supports Dynamic SST-PP Select.
Dynamic SST-PP NOTE: Disable: Static SST-PP can be displayed.
Enable | »Disable
Intel SST-PP Select allows user to choose from up to two
Intel SST-PP additional base frequency conditions.

|Config 3 |Config 4

Activate SST-BF

This option allows SST-BF to be enabled.

EIST PSD Function

»HW_ALL SW_ALL

Select the performance state that the BIOS will set before
Boot performance mode [0S handoff

» Max .- Set by Intel Node

Performance Max Efficient Manager

Energy Efficient Turbo

Energy Efficient Turbo Disable, MSR 0x1FC [19]

» Enable

Turbo Mode

Enables/disables processor Turbo Mode (requires
EMTTM enabled too.)

CPU Flex Ratio Override

GPSS timer




Hardware PM State
Control

Hardware P-State setting.

Hardware P-States

Disable: Hardware chooses a P-state based on OS Request
(Legacy P-States).

Native Mode: Hardware chooses a P-state based on OS
guidance.

Out of Band Mode: Hardware autonomously chooses a
P-state (no OS guidance).

Out of Band
Mode

Native Mode
with No Legacy
Support

» Native Mode Disable

HardwarePM Enables/disables Hardware PM Interrupt.
Interrupt Enable |» Disable

When disabled, HW masks EPP in CPUID [6],10 and uses EPB for
EPP Enable EPP.

» Enable

APS rocketing

Enables/disables the rocketing mechanism in the HWP p-state
selection pcode algorithm. Rocketing enables the core ratio to
jump to max turbo instantaneously as opposed to a smooth ramp

Enables/disables Core Performance to Frequency Scalability

Scalability Based Optimizations intheCPY. =~~~ .
Enable | »Disable
Er_1ab|e: OS Controlled ASPM.
Native ASPN Disable: ASPM off.

Auto: BIOS Controlled ASPM.

CPU C State Control

CPU C State setting.

Enable Monitor

MWAIT » Enable Disable

CPU C1 auto ,;AeILoov(\;?CPU to automatically demote to C1. Takes effect after
demotlon »Enable ............................................... |Dlsab|e ..................................................
CPU C1 auto ere”boo\Acl)?.CPU to automatically undemote to C1. Takes effect after
Undemotion »Enable ............................................... |Dlsab|e ..................................................
CPU C6 report En:ﬂg.s/.d.ts.ab!es.QP.LTE%Z%}.GQR!93){@99.&4;'(?6%3;6@ ............................

Enhanced Halt State

Package C State
Control

€15 SR S PSR RS |ijié'é'5|'é ................................................
Report CC3/CC6 10 OSACPIC2or ACPICS. .
OS ACPI Cx » ACPI C2 ACPI C3
Package C State Setting. e
Package C State limit.
»C6 (non
FEE SIERRIC Auto CO0/C1 state C2 state Retention)
state

Register Access Low
Latency Mode

Enables lower latency mode for register accesses.
NOTE: Enabling this mode will prevent PkgC6 as register access
fabric is prevented from going into idle.

Enable

C2C3TT

Default = 0, means [Auto]. C2 to C3 Translation Timer, PPDN_INIT
=1:10:1:74 Bit [11:0].

Dynamic L1

»Enable |Disab|e

PKG C-state Lat.
Neg.

MSR 1FCh Bit [30] = PCH_NEG_DISABLE.

» Enable
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LTR IO Input

Latency Tolerance  |PCle LTR Allows manual overrides for PCIE_IL TR_IVRD.
Requ”‘ement (LTR) Override ......................................................... S
Control Enable | »Disable
Package C State  |Enable PKGC_SA_  [Program WRITE_PKGC_SA_PS CRITERIASubMenu.
Control PS_CRITERIA Auto > Enable [Disable
PkgC SA PS Criteria |Program WRITE_PKGC_SA_PS_CRITERIA Sub Menu.
Power Management MDLL Off Enable to shut down MDLL during SR.
Control » Auto |Enable IDisable
PkGe Interrupt (I:cr)cr)]%rglmmable Package C-state interrupt response time setup
Response T|me VALID ................... |Enab|e ................................ |»Dlsab|e ...........................
CPU Thermal Related setting.
CPU T State Control |Software Enables/disables Software Controlled T-States.
Contro”ed ......................................................... B R
T-States Enable » Disable
When a processor thermal sensor trips (either core), the
PROCHOT# will be driven. If bi-directions enabled, external
PROCHOT Modes  [agents can drive PROCHOT# to throttle the processor.
Both Input and .
» Input-only Output ‘Output-only ‘D|sable
Thermal Monitor Enables/disables Thermal Monitor ..
»Enable |Disab|e
CPU Thermal . Enables Filter based therm_monitor_status(IA32_THERMAL _
Management Therm-Monitor- STATUSIO]) reporting.

Status Filter

Enable

Controls the CPU response to an inbound platform assertion of
xxPROCHOT# by capping to the programmed ratio. Default value
0 will allow ME to control this value. If ME does not set ratio,

PROCHOT RATIO default 0 equates to Pn. A non-zero value will override ME setting.
The min allowed ratio is defined by PLATFORM_INFO[MIN_
OPERATING_RATIOL
»0 |Min=0, Max=57
N Offset from factory set TCC activation temperature at which the
gec Activation | Thermal Control Circuit must be activated. ... ..

|Min=0, Max=58

CPU- Advanced PM
Tuning

Setting Energy Per Bias Pwr_Ctl, PP0O Current SWL TD, SAPM etc.

Energy Perf Bias

Eg#ce):mance I;PCI)BS Controls EIID%S Controls Eggl Controls
Tuning

Controls whether PECI has control over EPB

PECI controls EPB using

AL EP » OS controls EPB ‘

PCS.
. Dynamic Loadline Switch control. MSR
Dynamic  ohlOXIFCIBI24L,
»Enable |Disab|e
Kload This allows optimization for the workload
Workload characterization. The three options for selection.
Conflguratlon ..................................................................................................

Balanced

This is used to control the effective window of
the average for CO and PO time.

Averaging Time
Window
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CPU- Advanced PM
Tuning

Energy Perf Bias

The HW switching mechanism DISABLES the
PO Total Time |performance setting (0) when the total PO time
Threshold Low |is less than this threshold.

The HW switching mechanism DISABLES the
PO Total Time |performance setting (0) when the total PO time
Threshold High |is greater than this threshold.

SAPM Control

Energy Perf BIAS Sub Menu.

EET Mode

Coarse Grained Mode decides whether to grant user request
turbo or P1. Fine Grained Mode decides how much turbo to be
granted. More helpful with Scalability Enabled.
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Chapter 4. BIOS Configuration Settings

4.7 Server Mangement

BMC Support

[Enabled]

4.7.1 Processor Configuration
Displays and provides option to change the Processor Settings.

Processor Configuration

BMC Support

Enables/disables interfaces to communicate with BMC.

IPMI Interface Type

» Kcs Interface

Wait for BMC response for specified time out. In PILOTII, BMC starts at the same time
when BIOS starts during AS power ON. It takes around 30 seconds to initialize Host to

Wait for BMC BMC interfaces.
Enable |» Disable
Enter UTC Offset in hours. i.e. from -24:00 to +24:00. These values will be converted
Time Zone(UTC into minutes and programmed to BMC. Enter 0x07FF to consider BIOS time as local
Offset) a8, e
»0x07FF
i Enables/disables FRB-2 timer (POST timer).
glitseAlulss »Enable Disable
FRB-2 Timer Enter value between 1 to 30 minutes for FRB-2 Timer Expiration.
timeout »6 1-30
Configures how the system should respond if the FRB-2 Timer expires. Not available is
FRB-2 Timer Policy |FRB-Z Timer is disabled. e
» Do nothing |Reset |Power Down |Power Cycle
If enabled, starts a BIOS timer which can only be shut off by Management Software
) after the OS loads. Helps determine that the OS successfully loaded or follows the 0S
0S Watchdog Timer|goot Watchdog Timerpolicy. .~
»Enable |Disab|e
BMC IPMI LAN Enables/disables BMC IPMI LAN. e
Access Enable IDisable | » Unspecified

Power Control
Policy

Configures how the system should respond if AC power is lost. Reset not required as
selected power policy will be set in BMC when policy is saved.
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4.7.2 System Event Log
Configures SEL event log.

System Event Log

SEL Components

Change this to enable or disable event logging error/progress codes during boot.

» Enable

Erase SEL

Choose options for erasing SEL.

When SEL is Full

Log EFI Status
Codes

or both.

Progress
code

» Error code Disable

4.7.3 BMC Network Configuration
Configures BMC network parameters.

BMC Network Configuration

Configuration
Address source

Select to configure LAN channel parameters statically or dynamically (by BIOS or BMC).
Unspecified option will not modify any BMC network parameters during BIOS phase.

e |'l5'ié'éb'l‘é .....................................................................

Enables/disables LANT IPv6 Support
[F S » Unspecified |Static |[Dynamic BMC DHCP
Configuration Select to configure LAN channel parameters statically or dynamically (by BIOS or BMC).
Router LAN1/2 Unspecified option will not modify any BMC network parameters during BIOS phase.
Address

» Unspecified |Dynamic BMC DHCP
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Chapter 4. BIOS Configuration Settings

4.8 Security

Administrator Password

Security

Administrator .
Password Set administer password.

Set User Password |Create new password.
Secure boot configuration.
Secure Boot » Enable Disable

Secure Boot mode options: Standard or Custom. In
Custom mode, Secure Boot Policy variables can be
configured by a physically present user without full

authentication.

» Standard Custom

Secure Boot
Secure Boot Mode
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4.9 Boot

Chapter 4. BIOS Configuration Settings

Setup Prompt Timeout

Boot

Set Prompt Timeout

Number of seconds to wait for setup activation key. 65565 (0xFFFF) means indefinite
waiting.

G 7
Bootup Numlock  |Select the keyboard Numlock state.
State »On |off
. Enables/disables Quiet Boot option.
Quiet Boot Enable | »Disable
. Sets the system boot order.
Boot Option #1 1 iE 1 Bitin EFI Shell [Disable

Optimized Boot

Enables/disables Optimized Boot. Enabling Optimized Boot will disable Csm support
and disable connecting Network devices to decrease boot time. While disabling
Optimized Boot, make sure to restore Csm Support option to previous value before
enabling Optimized Boot.

Enable |>Disab|e
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Chapter 4. BIOS Configuration Settings

4.10 Exit

Save Changes and Exit

Exit
Save Change Without Exit | Save changes without exiting system setup.
Discard Changes and Exit | Exit system setup without saving any changes.
Save Changes and Reset |Reset the system after saving the changes.
Discard Changes and

Reset system setup without saving any changes.

Reset

Save Changes Save changes done so far to any of the setup options.
Discard Changes Discard changes done so far to any of the setup options
Restore Defaults Restore/load default values for all the setup options.
Save as User Defaults Save the changes done so far as user defaults.

Restore User Defaults Restore the user defaults to all the setup options.
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4.11 BIOS Update Process

This is the manual for updating BIOS on Sail system. Please check current system BIOS
version is Sail0010 or later. Here are the update procedures.

EFI:

1. Copy Sail0010.bin to EFI folder

2. Copy EFI folder to USB stick or HDD

3. Boot into internal shell enters the usb EFI folder and executes the below command
Bios.nsh

4. If the firmware update is complete, perform an AC power cycle.

Linux:

Copy Sail0010.bin to AfuLnx64 folder

Copy AfuLnx64 folder to USB stick or HDD

Enter to AfuLnx64 folder and execute the below command./flash.sh
Reboot if complete the updated

AN~

,D NOTE
AFU FLASH Update may report change in ROM Layout. You can "F" to force the

FLASH.

| NOTE
D Please refer to “Bios Update Process.doc” in bios release zip file for details.
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4.12 BIOS Post Code

There are two ways to get post code,

1. check the LED debug card

2. execute the IPMI command as below
$ ipmitool -I lanplus -H "$BMC_IP" -U "SBMC_USER" -P "SBMC_PASSWD" raw 0x32 0x73
0x00

e.g. Sipmitool -I lanplus -H 192.168.0.3 -U admin -P admin raw 0x32 0x73 0x00

NOTE

g BMC IP: -H SBMC_IP
User Account: -U SBMC_USER
Password: -P SBMC_PASSWD

Intel RC POST Code

Post Code | Description
KTI test points
0xA0 Initialize KTI inuput structure default values
O0xA1 Collect info such as SBSP, Boot Mode, Reset type etc
0xA3 Setup up minimum path between SBSP & other sockets
OxA6 Sync up with PBSPs
0xA7 Topology discovery and route calculation
0xA8 Program final route
0xA9 Program final |0 SAD setting
0xAA Protocol layer and other Uncore settings
O0xAB Transition links to full speed opeartion
OxAE Coherency Settings
OxAF KTl is done
KTI Error code
0xD8 Boot Mode Error
0xD9 Minimum Path Setup Error
OxDA Topology Discovery Error
0xDB SAD Setup Error
0xDC Unsupported Topology Error
0xDD Full Speed Transition Error
OxDE S3 Resume Error
OxDF SW Check Error
MRC Test Points

0x70 HBM State
0x71 HBM Debug State
0x72 HBM Internal State
Ox7E Pipe Sync State
0xB0O Dimm Detect
0xB1 Clock Init
0xB2 Access SPD Data
0xB3 Global Early State
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0xB4 Rank Detect

0xB5 Parallel Dispatch

0xB6 DDRIO Init

0xB7 Channel Training

0xB8 Init Throttling

0xB9 Memory BIST

OxBA Memory Init

0xBB Print DDR Memory Map

0xBC Config RAS

0xBD Get Margins

0xBE SSA API Init

OxBF MRC Done

0xC1 Check POR

0xC2 Unlock Memory REGS

0xC3 Check Status

0xC4 Config XMP

0xC5 Memory Early Init

0xC6 Print DIMM Info

0xC7 NVDIMM Init

0xC9 SVL Scramble

0xCA CMI Credit

0xCB Check RAS

0xCC Init ADR

0xCD Init Structure Late State

0xCE Memory Init Late State

O0xCF Select Boot Mode

0xDO MKTME Early Flow

0xD1 SGX Pre-Memory Init

0xD2 Memory Health Teset

0xD3 Enable 2N mode

0xD5 CPL2 state

0xD6 Offset Training Result
MRC error code

OxEOQ SPD Decode Error

OxE6 RC DCA DFE Error

OxE7 RC Sweep LIB Internal Error

OxE8 No Memory Error

O0xE9 LT Lock Error

OxEA DDR Init Error

OxEB Memory Test Error

OxEC Vendor Specific Error

OxED DIMM Incompatible Error

OXEE MRC Compatibility Error

OxEF MRC Structure Error

OxFO Set Vdd Error

OxF1 IOT Memory Buffer Error

OxF2 RC Internal Error
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OxF3 Invalid Register Access Error
OxF4 Set MC Freq Error
0xF5 Read MC Freq Error
0x70 DIMM Channel Errror
0x74 BIST Check Error
OxF6 SMBUS Error

OxF7 PCU Error

OxF8 NGN Error

0xF9 Interleave Failure
OxFA SKU Limit Error

OxFB CAR Limit Error
OxFC CMI Failure

O0xFD Value Out of Range
OxFE DDRIO HWFSM Error
OxFF MRC Pointer Error

AMI POST Code

Post Code Description

0x10 PEIl core is started

0x11 Pre-memory CPU initialization is started

0x12 Pre-memory CPU initialization is started (CPU module specific)

0x13 Pre-memory CPU initialization is started (CPU module specific)

0x14 Pre-memory CPU initialization is started (CPU module specific)

0x15 Pre-memory North Bridge initialization is started

0x16 Pre-memory North Bridge initialization is started (North Bridge
module specific)

0x17 Pre-memory North Bridge initialization is started (North Bridge
module specific)

0x18 Pre-memory North Bridge initialization is started (North Bridge
module specific)

0x19 Pre-memory South Bridge initialization is started

Ox1A Pre-memory. South Bridge initialization is started (South Bridge
module specific)

0x1B Pre-memory. South Bridge initialization is started (South Bridge
module specific)

0x1C Pre-memory South Bridge initialization is started (South Bridge
module specific)

0x1D~ 0x2A Oem pre-memory initialization codes

0x2B Memory initialization. Serial Presence Detect(SPD) data reading

0x2C Memory initialization. Meory Presence detection

0x2D Memory initialization. Programming memory timing information

0x2E Memory initialization. Configuring memory

0x2F Memory initialization. (Other)

0x30 Reserved for ASL (See ASL status codes section below)

0x31 Memory Installed

0x32 CPU post-memory initialization is started

0x33 CPU post-memory initialization. Cache initialization
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CPU post-memory initialization. Application Processor(s) (AP)

0x34 o
initialization

0x35 CPU post-memory initialization. BootStrap Processor(BSP)
initialization

0x36 CPU post-memory initialization. System Management Mode (SMM)
initialization

0x37 Post-memory North Bridge initialization is started

0x38 Post-memory North Bridge initialization is started (North Bridge
module specific)

0x39 Post-memory North Bridge initialization is started (North Bridge
module specific)

0 Post-memory North Bridge initialization is started (North Bridge

x3A .

module specific)

0x3B Post-memory South Bridge initialization is started

0 Post-memory South Bridge initialization is started (South Bridge

x3C e

module specific)

0x3D Post-memory South Bridge initialization is started (South Bridge
module specific)

Ox3E Post-memory South Bridge initialization is started (South Bridge
module specific)

0x3F~0x4E OEM post memory initialization codes

Ox4F DXE IPL is started

S3 resume progress codes

OxEOQ S3 Resume is started (S3 Resume PPl is called by th DXE IPL)

OxE1 S3 Boot Script execution

OxE2 Video repost

OxE3 0S S3 wake vector call

OxE4~0xE7 Reserved for future AMI progress codes

Recovery Progress Codes

OxFO0 Recovery condition triggered by firmware (Auto recovery)

OxF1 Recovery condition triggered by user (Forced recovery)

OxF2 Recovery process started

OxF3 Recovery firmware image is found

OxF4 Recovery firmware image is loadded

0xF5~0xF7 Reserved for future AMI progress codes

DXE Phase

0x60 DXE code is started

0x61 NVRAM initialization

0x62 Initialization of the South Bridge runtimes services

0x63 CPU DXE initialization is started

0x64 CPU DXE initialization (CPU module specific)

0x65 CPU DXE initialization (CPU module specific)

0x66 CPU DXE initialization (CPU module specific)

0x67 CPU DXE initialization (CPU module specific)

0x68 PCI host bridge initialization

0x69 North Bridge DXE initialization is started

0x6A North Bridge DXE SMM initialization is started

0x6B North Bridge DXE initialization (North Brodge module specific)
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0x6C North Bridge DXE initialization (North Brodge module specific)
0x6D North Bridge DXE initialization (North Brodge module specific)
0x6E North Bridge DXE initialization (North Brodge module specific)
0x6F North Bridge DXE initialization (North Brodge module specific)
0x70 South Bridge DXE initialization is started

0x71 South Bridge DXE SMM initialization is started

0x72 South Bridge devices initialization

0x73 North Bridge DXE initialization (South Brodge module specific)
0x74 North Bridge DXE initialization (South Brodge module specific)
0x75 North Bridge DXE initialization (South Brodge module specific)
0x76 North Bridge DXE initialization (South Brodge module specific)
0x77 North Bridge DXE initialization (South Brodge module specific)
0x78 ACPI module initialization

0x79 CSM initialization

0x7A~0x7F Reserved for future AMI DXE codes

0x80~0x8F OEM DXE initialization codes

0x90 Boot Device Selection(BDS) phase is started

0x91 Driver connecting is started

0x92 PCI Bus initialization is started

0x93 PCI Bus Hot Plug Controller initialization

0x94 PCI Bus Enumeration

0x95 PCI Bus Request Resources

0x96 PCI Bus Assign Resources

0x97 Console Output devices connect

0x98 Console input devices connect

0x99 Super 10 initialization

0x9A USB initialization is started

0x9B USB Reset

0x9C USB Detect

0x9D USB Enable

0x9E~0Ox9F Reserved for future AMI codes

0xA0 IDE initialization is started

0xA1 IDE Reset

0xA2 IDE detect

0xA3 IDE Enable

0xA4 SCSl initialization is started

0xAS SCSI Reset

OxA6 SCSI Detect

0xA7 SCSI Enable

0xA8 Setup Verifying Password

0xA9 Satrt of Setup

OxAA Reserved for ASL(See ASL Status Codes selection below)
OxAB Setup Input Wait

OxAC Reserved for ASL(See ASL Status Codes selection below)
0xAD Ready To Boot event

OxAE Legacy Boot event

OxAF Exit Boot Services event

0xBO0 Runtime Set Virtual Address MAP Begin
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0xB1 Runtime Set Virtual Address MAP End
0xB2 Legacy Option ROM initialization
0xB3 System Reset
0xB4 USB Hot Plug
0xB5 PCIl bus Hot plug
0xB6 Clean-up of NVRAM
0xB7 Configuration Reste (reset of NVRAM settings)
0xB8~0xBF Reserved for future AMI codes
0xC0~0xCF OEM BDS initialization codes
ACPI ASL Checkpoints
0x01 System is entering S1 sleeping state
0x02 System is entering S2 sleeping state
0x03 System is entering S3 sleeping state
0x04 System is entering S4 sleeping state
0x05 System is entering S5 sleeping state
0x10 System is waking up from the S1 sleep state
0x20 System is waking up from the S2 sleep state
0x30 System is waking up from the S3 sleep state
0x40 System is waking up from the S4 sleep state
OXAC Sys:iem has transitioned into ACPI mode. Interrupt controller is in PIC
mode.
OXAA System has transitioned into ACPl mode. Interrupt controller is in

APIC mode.
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