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X12DPG-QT6 Motherboard Image
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% Note: All graphics shown in this manual were based upon the latest PCB revision
available at the time of publication of the manual. The motherboard you received may
or may not look exactly the same as the graphics shown in this manual.




Chapter 1: Introduction

X12DPG-QT6 Motherboard Layout

(not drawn to scale)
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Chapter 1: Introduction

Quick Reference Table

Jumper
JBT1
JHD_AC1
JPAC1
JPME2
JPTG1
JVRM1
JVRM2
JWD1

LED

LED1

LEDBMC

M2_1_LED1, M2_2_LED1

Connector

AUDIO_FP

Battery (BT1)

BMC_LAN

COM1

COM2

FAN1 - FANG6, FANA - FAND
JF1

JIPMB1

JL1

JNCSI1

JNVI2C

JPI2C1

JPWR1

JPWR2, JPWR3, JPWR4
JPWR5

JSD1, JSD2

JSEN1

JSPDIF_IN1
JSTBY1

JTPM1
JUIDB1
LAN1, LAN2

Description

CMOS Clear

AC97/High Definition Audio Enable
Audio Enable

ME Manufacturing Recovery

LAN Port Enable/Disable

VRM SMB Clock (to BMC or PCH)
VRM SMB Data (to BMC or PCH)
Watchdog Timer Reset

Description

Unit Identifier (UID) LED
BMC Heartbeat LED
M.2 LEDs

Description

Front Panel Audio Header
Onboard CMOS Battery

Dedicated BMC LAN Port

Rear 1/0 COM Port

Front Accessible COM Port Header

CPU/System Fan Headers (FAN5: CPU1 Fan Header, FAN6: CPU2 Fan Header)

Front Control Panel Header
4-pin BMC External I12°C Header

Chassis Intrusion Header

Default Setting

Open (Normal)

Off (HD Enabled)

Pins 1-2 (Enabled)

Pins 1-2 (Normal)

Pins 1-2 (Enabled)

Pins 1-2 (BMC, Normal)
Pins 1-2 (BMC, Normal)
Pins 1-2 (Reset)

Status
Solid Blue: Unit Identified
Blinking Green: BMC Normal

Blinking Green: Device Working

NC-SI (Network Controller Sideband Interface) Connector

NVMe I°C Header

Power System Management Bus (SMB) I12C Header

24-pin ATX Power Connector
8-pin Power Connectors

4-pin Power Connector
SATA DOM Power Connectors
Inlet Sensor Header

Sony/Philips Digital Interface Audio Input Header

Standby Power Header

Trusted Platform Module/Port 80 Header

Unit Identifier (UID) Switch / BMC Reset Button

Ethernet LAN (RJ45) Port 1 and Port 2
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Connector

M.2_HC1, M.2_HC2
P1_NVMEO/1, P1_NVME2/3
I-SATAO~3, |-SATA4~7
S-SATA4, S-SATAS
S-SGPIO2

SLOT2, SLOT4,SLOT9
SLOT6, SLOT8, SLOT10
SLOT11

SP1

USBO/1 (2.0)

USB2/3, USB4/5 (3.0)
USB6/7 (3.0)

USBS (3.0)

VGA1

VGA2

VROC (JRK1)

Description

PCle 4.0 x4 M.2 Slots (with support of M-Key 2242, 2260, 2280, and 22110)

PCle 4.0 x4 SlimSAS Ports with support of four NVMe connections

Intel PCH SATA 3.0 Ports (with RAID 0, 1, 5, 10)

Intel PCH Powered S-SATA 3.0 Ports with support for SuperDOM (Disk on Module) devices
Serial Link General Purpose 1/0 Connection Header (for S-SATA4/5 SuperDOM support)
PCle 4.0 x16 Slots supported by CPU1

PCle 4.0 x16 Slots supported by CPU2

PCle 4.0 x8 Slot supported by CPU2

Internal Speaker/Buzzer

Front-accessible USB Header with support for two USB 2.0 port

Rear /O USB 3.0 Ports

Front-accessible USB Header with support for two USB 3.0 port

Internal USB 3.0 Type-A Header

Front VGA Header

Rear VGA Port on the I/O back panel

Intel VROC Key Header for NVMe RAID support

12
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Peripheral Devices

e Four USB 3.0 ports on the rear 1/O panel (USB2/3, USB4/5)

¢ One front-accessible USB header with support for two USB 2.0 ports (USBO0/1)
¢ One front-accessible USB header with support for two USB 3.0 ports (USB6/7)
¢ One internal USB 3.0 Type-A header (USB8)

BIOS

* AMI BIOS
e ACPI 3.0 or later, PCI firmware 4.0 support, BIOS rescue hot-key, SPI dual/quad speed support, RTC (Real Time Clock)
wakeup, and SMBIOS 3.0 or later

Power Management
e ACPI power management
e Power button override mechanism
¢ Power-on mode for AC power recovery
e Wake-on-LAN
e Power supply monitoring

System Health Monitoring

¢ Onboard voltage monitoring for +/-12V, +5V/+5V standby, +3.3V, and +3.3V standby
e Onboard temperature monitoring for CPU, VRM, LAN, PCH, system, and memory

e 7+1 CPU switch phase voltage regulator

e CPU thermal trip support

¢ Platform Environment Control Interface (PECI)
Fan Control

¢ Fan status monitoring via BMC connections
e Single cooling zone
¢ Low-noise fan speed control

e Ten 4-pin fan headers
System Management
¢ SuperDoctor® 5

¢ Chassis intrusion header and detection

e Server platform service
Firmware Integrity/System Security
e TPM (Trusted Platform Module) support

¢ RoT (Root of Trust) support to protect firmware security by detecting critical data corruption, and restoring platform integrity

LED Indicators

e Power LED

e UlD/remote UID

e LAN activity LED

¢ BMC Heartbeat LED

Dimensions

« 15.12" (W) x 13.2" (L) ATX (384.05 mm x 335.28 mm)
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System Block Diagram
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Note: This is a general block diagram and may not exactly represent the features on
your motherboard. Refer to the previous pages for the actual specifications of your
motherboard.
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1.2 Processor and Chipset Support

Built upon the functionality and capability of the 3rd Gen. Intel Xeon Scalable Processors
(Socket P+) and the Intel C621A chipset, the X12DPG-QT6 motherboard increases energy
efficiency, and system performance for a multitude of applications such as high performance
computing, artificial intelligence (Al), deep learning (DL), big data, and enterprise applications.

Features Supported

e Performance improvements with higher core counts, up to 3 UPIs/socket at 11.2 GT/s
e Vector Neural Network Instructions (VNNI) support to accelerate training

e New hardware-enhanced security features help protect platform & data without compro-
mising performance

e High PCle performance (PCle 4.0) with double the bandwidth of PCle 3.0

1.3 Special Features

Recovery from AC Power Loss

The Basic I/O System (BIOS) provides a setting that determines how the system will respond
when AC power is lost and then restored to the system. You can choose for the system to
remain powered off (in which case you must press the power switch to turn it back on), or
for it to automatically return to the power-on state. See the Advanced BIOS Setup section
for this setting. The default setting is Last State.

17
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1.4 System Health Monitoring

Onboard Voltage Monitors

An onboard voltage monitor will scan the voltages of the onboard chipset, memory, and CPU
continuously. Once a voltage becomes unstable, a warning is given, or an error message is
sent to the screen.

Fan Status Monitor with Firmware Control

The system health monitor embedded in the BMC chip can check the RPM status of the
cooling fans. The CPU and chassis fans are controlled via BMC.

Environmental Temperature Control

System Health sensors monitor temperatures and voltage settings of onboard processors and
the system in real time via the BMC interface. Whenever the temperature of the CPU or the
system exceeds a user-defined threshold, system and CPU cooling fans will be turned on to
prevent the CPU or the system from overheating.

% Note: To avoid possible system overheating, please be sure to provide adequate air-
flow to your system.

System Resource Alert

This feature is available when used with SuperDoctor 5° in the Windows OS or in the Linux
environment. SuperDoctor is used to notify the user of certain system events. For example,
you can configure SuperDoctor to provide you with warnings when the system temperature,
CPU temperatures, voltages and fan speeds go beyond a predefined range.

1.5 ACPI Features

ACPI stands for Advanced Configuration and Power Interface. The ACPI specification defines
a flexible and abstract hardware interface that provides a standard way to integrate power
management features throughout a computer system, including its hardware, operating
system and application software. This enables the system to automatically turn on and off
peripherals such as network cards, hard disk drives and printers.

In addition to enabling operating system-directed power management, ACPI also provides a
generic system event mechanism for Plug and Play, and an operating system-independent
interface for configuration control. ACPI leverages the Plug and Play BIOS data structures,
while providing a processor architecture-independent implementation that is compatible with
appropriate Windows operating systems. For detailed information regarding OS support,
please refer to the Supermicro website.

18
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1.6 Power Supply

As with all computer products, a stable power source is necessary for proper and reliable
operation. It is even more important for processors that have high CPU clock rates where
noisy power transmission is present.

The X12DPG-QT6 motherboard accommodates a 24-pin ATX power supply. Although most
power supplies generally meet the specifications required by the CPU, some are inadequate.
In addition, three 12V 8-pin and one 4-pin power connections are also required to ensure
adequate power supply to the system.

Warning! To avoid damaging the power supply on the motherboard, be sure to use a power
supply that contains one 24-pin, three 8-pin, and one 4-pin power connectors. Be sure to con-
nect the power supplies to the 24-pin power connector (JPWR2), the 8-pin power connectors
(JPWR1/JPWR3/JPWR4), and the 4-pin power connector (JPWR5) on the motherboard. Failure
in doing so may void the manufacturer warranty on your power supply and motherboard.

It is strongly recommended that you use a high quality power supply that meets ATX power
supply Specification 2.02 or above. It must also be SSI compliant.

1.7 Serial Port

The X12DPG-QT6 motherboard supports two serial communication connections. COM1 port
and COM2 header can be used for input/output. The UART provides legacy speeds with a
baud rate of up to 115.2 Kbps as well as an advanced speed with baud rates of 250 K, 500
K, or 1 Mb/s, which support high-speed serial communication devices.

1.8 Intel® Optane™ Persistent Memory (PMem) 200 Series
Overview

The 3rd Gen. Intel Xeon Scalable Processors support the new Intel Optane PMem 200 Series
memory. Intel Optane PMem offers higher capacities than the traditional DDR4 modules. It
also provides increased storage capabilities due to data persistence in a DDR4 form factor
for higher performance computing platforms with flexible configuration options.

\ Note: The Intel Optane Persistent Memory (PMem) 200 Series are supported by the
3rd Gen. Intel Xeon Scalable (83xx/63xx/53xx/4314) series processors.
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Chapter 2

Installation

2.1 Static-Sensitive Devices

Electrostatic Discharge (ESD) can damage electronic components. To avoid damaging your
motherboard, it is important to handle it very carefully. The following measures are generally
sufficient to protect your equipment from ESD.

Precautions

e Use a grounded wrist strap designed to prevent static discharge.
e Touch a grounded metal object before removing the motherboard from the antistatic bag.

¢ Handle the motherboard by its edges only; do not touch its components, peripheral chips,
memory modules or gold contacts.

¢ When handling chips or modules, avoid touching their pins.
e Put the motherboard and peripherals back into their antistatic bags when not in use.

e For grounding purposes, make sure that your computer chassis provides excellent conduc-
tivity between the power supply, the case, the mounting fasteners and the motherboard.

e Use only the correct type of onboard CMOS battery. Do not install the onboard battery
upside down to avoid possible explosion.

Unpacking
The motherboard is shipped in antistatic packaging to avoid static damage. When unpacking
the motherboard, make sure that the person handling it is static protected.

20
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2.2 Processor and Heatsink Installation

The processor (CPU) and processor carrier should be assembled together first to form
the processor carrier assembly. This will be attached to the heatsink to form the processor
heatsink module (PHM) before being installed into the CPU socket. Before installation, be
sure to perform the following steps below:

Please carefully follow the instructions given on the previous page to avoid ESD-related
damages.

Unplug the AC power cords from all power supplies after shutting down the system.

Check that the plastic protective cover is on the CPU socket and none of the socket pins
are bent. If they are, contact your retailer.

When handling the processor, avoid touching or placing direct pressure on the LGA lands
(gold contacts). Improper installation or socket misalignment can cause serious damage
to the processor or CPU socket, which may require manufacturer repairs.

Thermal grease is pre-applied on a new heatsink. No additional thermal grease is needed.
Refer to the Supermicro website for updates on processor and memory support.

All graphics in this manual are for illustrations only. Your components may look different.

The 3rd Gen. Intel Xeon Scalable Processor

Processor Top View

21
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1. The 3rd Gen. Intel Xeon Scalable Processor

Processor Top View (3D)

CPU Key

[ = cutout| [\ = Pin 1| [O= cPu Key |

Processor Top View
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2. The Processor Carrier

Carrier Bottom View
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3. Heatsink

% Note: Exercise extreme care when handling the heatsink. Pay attention to the edges
of heatsink fins which can be sharp! To avoid damaging the heatsink, please do not
apply excessive force on the fins when handling the heatsink.

24
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Overview of the CPU Socket
The CPU socket is protected by a plastic protective cover.

Plastic Protective Cover

CPU Socket
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Overview of the Processor Carrier Assembly

The processor carrier assembly contains a 3rd Gen. Intel Xeon Scalable processor and a
processor carrier. Carefully follow the instructions given in the installation section to place a
processor into the carrier to create a processor carrier.

1. The 3rd Gen. Intel Xeon Scalable Processor

Intel Processor (Bottom View)

Processor (2D) Processor (3D)

2. Processor Carrier
Intel Processor Carrier (Top View)

B @
u u

Processor Carrier (3D)
Processor Carrier (2D)

3. Processor Carrier Assembly

(with Processor Seated inside the Carrier)
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Overview of the Processor Heatsink Module

The Processor Heatsink Module (PHM) contains a heatsink, a processor carrier, and a
3rd Gen. Intel Xeon Scalable processor.

1. Heatsink (with Thermal Grease)

2. Processor Carrier

Bottom View

<

4. Processor Heatsink Module (PHM)

Bottom View

27
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Creating the Processor Carrier Assembly
The processor carrier assembly contains a 3rd Gen. Intel Xeon Scalable processor and a
processor carrier.
To create the processor carrier assembly, please follow the steps below:
% Note: Before installation, be sure to follow the instructions given on pages 1 and 2 of
this chapter to properly prepare yourself for installation.
1. Hold the processor with the LGA lands (with Gold CPU contacts) facing down. Locate

the small, gold triangle at the corner of the processor and the corresponding hollowed
triangle on the processor carrier as shown in the graphics below. Please note that the

triangle indicates Pin 1 location.

2. First, turn over the processor carrier and locate Pin 1 on the CPU and Pin 1 on the
carrier. Then, turn the processor over with the processor reverse side (gold contacts)
facing up and locate CPU keys on the processor. Finally, locate the CPU keys and four
latches on the carrier as shown below.

S atch
\
er Top Side Up)
)2

I
,”‘z‘-

\~‘\§' AP
X %»

Carrier with the Processor Installed
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3. Locate the lever on the CPU socket and press the lever down as shown below.

4. Using Pin 1 as a guide, carefully align the CPU keys (A & B) on the processor against
the CPU keys on the carrier (a & b) as shown in the drawing below.

5. Once they are properly aligned, carefully place one end of the processor into the latch
marked 1 on the carrier, and place the other end of processor into the latch marked 2.

PU Key (on the
processor)

6. After the processor is placed inside the carrier, examine the four sides of the processor,
making sure that the processor is properly seated on the carrier.

Processor Carrier Assembly
(Top Side View)

Processor Carrier Assembly

29
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Creating the Processor Heatsink Module (PHM)

After creating the processor carrier assembly, please follow the instructions below to mount
the processor carrier into the heatsink to form the processor heatsink module (PHM).

\Note: If this is a new heatsink, the thermal grease has been pre-applied on the un-
derside. Otherwise, apply the proper amount of thermal grease.

1. Turn the heatsink over with the thermal grease, which is on the reverse side of the
heatsink, facing up. Pay attention to the two triangle cutouts (A, B) located at the
diagonal corners of the heatsink as shown in the drawing below.

2. Hold the processor carrier assembly top side (with thermal grease) facing up, and locate
the triangle on the CPU and the triangle on the carrier. (Triangle indicates Pin 1.)

3. Using Pin 1 as a guide, turn the processor carrier assembly over with the gold contacts
facing up. Locate Pin 1 (A) on the processor and Pin 1 (a) on the processor carrier
assembly "a".

4. Align the corner marked "a" on the processor carrier assembly against the triangle cutout
"A" on the heatsink, and align the corners marked "b", "c", "d" on processor assembly
against the corners marked "B", "C", "D" on the heatsinks

5. Once they are properly aligned, place the corner marked "a" on the processor carrier
assembly into the corner of the heatsink marked "A". Repeat the same step to place the
corners marked "b", "c", "d" on the processor carrier assembly into the corners of the
heatsink marked "B", "C", "D" making sure that all plastic clips are properly attached to
the heatsink.

Processor Carrier Assembly

(Reverse Side View)

Zal
a
|

1

| Processor Heatsink Module (PHM)

(Reverse Side View)
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Preparing the CPU Socket for Installation

This motherboard comes with a plastic protective cover installed on the CPU socket. Remove
it from the socket by following the instructions given in the drawings below.

Removing the Plastic Protective Cover from the Socket

2. Pull up the protective cover from
the socket.
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Preparing to Install the Processor Heatsink Module (PHM) into
the CPU Socket

After assembling the Processor Heatsink Module (PHM), you are ready to install it into the
CPU socket. To ensure the proper installation, please follow the procedures below:

1. Locate four threaded fasteners (a, b, c, d) on the CPU socket.

b CPU Socket Threaded Fastener

- Lo
(X

(a, b, ¢, d: Threaded Fasteners CPU Socket Pin1

2. Locate four peek nuts (A, B. C. D) and four rotating wires (1, 2, 3, 4) on the heatsink as
shown in the graphics below.

Heatsink (

Reverse Side)
B

A, B, C, D: Peek Nut
1,2, 3, 4: Rotating Wire
a, b, ¢, d: Threaded Fastener

Rotating Wire 4 Rotating Wire 3

Rotating Wire

CPU Socket

3. Check the rotating wires (1, 2, 3, 4) to make sure that they are at unlatched positions as
shown in the drawing below before installing the PHM into the CPU socket.

Unlatched State

)
B

b &

&
1. MOVE ALL 4 WIRES TO LDGTD POSTON

2 TORDUE 41405 TO 6-128-8

&
Boo:
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Installing the Processor Heatsink Module (PHM)

1. Align peek nut "A", which is next to the triangle (Pin 1) on the heatsink, against threaded
fastener "a" on the CPU socket. Then align peek nuts "B", "C", "D" on the heatsink
against threaded fasteners "b", "c", "d" on the CPU socket, making sure that all peek
nuts on the heatsink are properly aligned with the correspondent threaded fasteners on
the CPU socket.

2. Once they are aligned, gently place the heatsink on top the CPU socket, making sure
that each peek nut is properly attached to its corresponding threaded fastener.

A,B,C,D:
Peek Nut on the Heatsink

a, b, c,d:
Threaded Fastener on the CPU socket

3. Press all four rotating wires outwards and make sure that the heatsink is securely

latched unto the CPU socket.

Latched State

Top View

g
§
¢
g

2 TORGIE 4 HUTST0 6120448

4. With a T30-bit screwdriver, tighten all peek nuts in the sequence of "A", "B", "C", and
"D" with even pressure. To avoid damaging the processor or socket, do not use a force
greater than 12 Ibf-in when tightening the screws.

5. Examine all corners heatsink to ensure that the PHM is firmly attached to the CPU
socket.
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Removing the Processor Heatsink Module from the CPU Socket
Before removing the processor heatsink module (PHM) from the motherboard, unplug the
AC power cord from all power supplies after shutting down the system. Then follow the steps
below:

1. Use a T30-bit screwdriver to loosen the four peek nuts on the heatsink in the sequence

of #A, #B, #C, and #D.

2. Once the peek nuts are loosened from the CPU socket, press the rotating wires inwards
to unlatch the PHM from the socket as shown in the drawings below.

.fw
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Removing the Processor Carrier Assembly from the Processor

Heatsink Module (PHM)

To remove the processor carrier assembly from the PHM, please follow the steps below:

1. Detach four plastic clips (marked a, b, c, d) on the processor carrier assembly from the
four corners of heatsink (marked A, B, C, D) in the drawings below.

Heatsink (Reverse Side View)

Processor Carrier Assembly

i
f

2. When all plastic clips are detached from the heatsink, remove the processor carrier

assembly from the heatsink
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Removing the Processor from the Processor Carrier Assembly

Once you have removed the processor carrier assembly from the PHM, you are ready to

remove the processor from the processor carrier by following the steps below.

1. Unlock the lever from its locking position and push the lever upwards to disengage the

processor from the processor carrier as shown in the right drawing below.

LCever

Processor Carrier Assembly

2. Once the processor is loosened from the carrier, carefully remove the processor from

the processor carrier.

\

Note: To avoid damaging the processor and its pins, please handle the processor with

care.
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