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Copyright Notice:
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translated in any language, in any form or by any means, except duplication of
documentation by the purchaser for backup purpose, without written consent of
ASRock Inc.

Products and corporate names appearing in this documentation may or may not
be registered trademarks or copyrights of their respective companies, and are used
only for identification or explanation and to the owners’ benefit, without intent to

infringe.

Disclaimer:

Specifications and information contained in this documentation are furnished for
informational use only and subject to change without notice, and should not be
constructed as a commitment by ASRock. ASRock assumes no responsibility for
any errors or omissions that may appear in this documentation.

With respect to the contents of this documentation, ASRock does not provide
warranty of any kind, either expressed or implied, including but not limited to
the implied warranties or conditions of merchantability or fitness for a particular
purpose.

In no event shall ASRock, its directors, officers, employees, or agents be liable for
any indirect, special, incidental, or consequential damages (including damages for
loss of profits, loss of business, loss of data, interruption of business and the like),
even if ASRock has been advised of the possibility of such damages arising from any
defect or error in the documentation or product.

FS

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions:
(1) this device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that
may cause undesired operation.

CALIFORNIA, USA ONLY

The Lithium battery adopted on this motherboard contains Perchlorate, a toxic substance
controlled in Perchlorate Best Management Practices (BMP) regulations passed by the
California Legislature. When you discard the Lithium battery in California, USA, please
follow the related regulations in advance.

“Perchlorate Material-special handling may apply, see www.dtsc.ca.gov/hazardouswaste/

perchlorate”

ASRock Website: http://www.asrock.com



AUSTRALIA ONLY

Our goods come with guarantees that cannot be excluded under the Australian Consumer
Law. You are entitled to a replacement or refund for a major failure and compensation for
any other reasonably foreseeable loss or damage caused by our goods. You are also entitled
to have the goods repaired or replaced if the goods fail to be of acceptable quality and the
failure does not amount to a major failure. If you require assistance please call ASRock Tel
: +886-2-28965588 ext.123 (Standard International call charges apply)
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No. Description

1 2x288-pin DDR4 DIMM Slots (DDR4_A1, DDR4_B1)
2 x 288-pin DDR4 DIMM Slots (DDR4_A2, DDR4_B2)
ATX 12V Power Connector (ATX12V1)

w N

4  CPU Fan/ Waterpump Fan Connector (CPU_OPT/W_PUMP1)
5 2x288-pin DDR4 DIMM Slots (DDR4_C2, DDR4_D2)
6  2x288-pin DDR4 DIMM Slots (DDR4_C1, DDR4_D1)
7  CPU Fan Connector (CPU_FANI)

8 ATX Power Connector (ATXPWRI1)

9  Virtual RAID On CPU Header (VROC1)

10 USB 3.0 Header (USB3_5_6)

11 SATA3 Connectors (SATA3_0_1)

12 SATA3 Connectors (SATA3_2_3)

13 SATA3 Connectors (SATA3_4_5)

14 SATA3 Connectors (SATA3_6_7)

15 Power LED and Speaker Header (SPK_PLED1)

16 Chassis Fan Connector (CHA_FANI)

17 System Panel Header (PANELI)

18  Chassis Fan / Waterpump Fan Connector (CHA_FAN3/W_PUMP2)
19 USB 2.0 Header (USB_9_10)
20 USB 2.0 Header (USB_7_8)
21 USB 2.0 Header (USB_5_6)
22 TPM Header (TPMS1)
23 Thunderbolt AIC Header (TBI1)
24 Clear CMOS Jumper (CLRMOSI)
25 Front Panel Audio Header (HD_AUDIOLI)
26  Chassis Fan Connector (CHA_FAN2)
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No. Description No. Description
1 USB 2.0 Port (USB_3_4) 9 USB 3.1 Type-A Port (USB31_TA_1)
2 LAN RJ-45 Port (Intel® 1219V)* 10  USB 3.1 Type-C Port (USB31_TC_1)
3 Central / Bass (Orange) 11  USB 2.0 Ports (USB_1_2)
4 Rear Speaker (Black) 12 USB 3.0 Ports (USB3_1_2)
5  LineIn (Light Blue) 13 USB 3.0 Ports (USB3_3_4)
6  Front Speaker (Lime)** 14 Clear CMOS Switch
7  Microphone (Pink) 15  PS/2 Mouse/Keyboard Port (PS2_KBI)
8  Optical SPDIF Out Port

* There are two LEDs on each LAN port. Please refer to the table below for the LAN port LED indications.

ACT/LINK LED

SPEED LED
LAN Port
Activity / Link LED Speed LED
Status Description Status Description
Off No Link Orange 10Mbps connection
Blinking Data Activity Orange 100Mbps connection
On Link Green 1Gbps connection




**If you use a 2-channel speaker, please connect the speaker’s plug into “Front Speaker Jack”. See the table below

for connection details in accordance with the type of speaker you use.

Audio Output Front Speaker RearSpeaker Central/Bass Lineln
Channels (No.6) (No. 4) (No. 3) (No.5)

4 A% v -- --

6 Vv \% \% --

8 A \% Vv \%

panel audio header. After restarting your computer, you will find the “Mixer” tool on your
system. Please select “Mixer ToolBox” [l click “Enable playback multi-streaming”, and
click “ok”. Choose “2CH”, “4CH”, “6CH”, or “8CH” and then you are allowed to select
“Realtek HDA Primary output” to use the Rear Speaker, Central/Bass, and Front Speaker,
or select “Realtek HDA Audio 2nd output” to use the front panel audio.

Q To enable Multi-Streaming, you need to connect a front panel audio cable to the front
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Chapter 1 Introduction

Thank you for purchasing ASRock X299 Designer+ motherboard, a reliable

motherboard produced under ASRock’s consistently stringent quality control.

It delivers excellent performance with robust design conforming to ASRock’s

commitment to quality and endurance.

Q Because the motherboard specifications and the BIOS software might be updated, the

content of this documentation will be subject to change without notice. In case any modi-
fications of this documentation occur, the updated version will be available on ASRock’s
website without further notice. If you require technical support related to this mother-
board, please visit our website for specific information about the model you are using. You
may find the latest VGA cards and CPU support list on ASRock’s website as well. ASRock

website http://www.asrock.com.

1.1 Package Contents

ASRock X299 Designer+ Motherboard (ATX Form Factor)
ASRock X299 Designer+ Quick Installation Guide
ASRock X299 Designer+ Support CD

1 x I/O Panel Shield

1 x ASRock SLI_HB_Bridge_2S Card (Optional)

4 x Serial ATA (SATA) Data Cables (Optional)

3 x Screws for Ultra M.2 Sockets (Optional)

1 x ASRock U.2 Kit (Optional)

1 x ASRock Thunderbolt 3 AIC (Optional)

1 x TBT Header Cable (Optional)

1 x DisplayPort Cable (Optional)

1 x Mini DisplayPort to DisplayPort Adapter Cable (Optional)



1.2 Specifications

Platform

CPU

Chipset

Memory

Expansion
Slot

+ ATX Form Factor
« 8 Layer PCB

- Supports Intel® Core™ X-Series Processor Family for the
LGA 2066 Socket

- Digi Power design

+ 11 Power Phase design

+ Supports Intel® Turbo Boost Max Technology 3.0

* Please note that the 4-Core processors only support Intel®

Turbo Boost Technology 2.0.

- Intel® X299

+ Quad Channel DDR4 Memory Technology
» 8x DDR4 DIMM Slots
+ Supports DDR4 4400+(0C)*/4266(OC)/4133(OC)/4000
(0C)/3866(0C)/3800(0C)/3733(0C)/3600(0C)/3200(0C)/2
933(0C)/2800(0C)/2666/2400/2133 non-ECC, un-buffered
memory
* The maximum memory frequency supported may vary by
processor type.
* Please refer to Memory Support List on ASRock’s website for
more information. (http://www.asrock.com/)
+ Supports non-ECC RDIMM (Registered DIMM)
+ Max. capacity of system memory: 128GB
- Supports Intel® Extreme Memory Profile (XMP) 2.0
+ 15u Gold Contact in DIMM Slots

+ 4 x PCI Express 3.0 x16 Slots*
*If you install CPU with 44 lanes, PCIE1/PCIE2/PCIE3/PCIE5
will run at x16/x4/x16/x8.
*If you install CPU with 28 lanes, PCIE1/PCIE2/PCIE3/PCIE5
will run at x16/x4/x8/x0.
*If you install CPU with 16 lanes, PCIE1/PCIE2/PCIE3/PCIE5
will run at x16/x4/x0/x0 or x8/x4/x8/x0.
* Supports NVMe SSD as boot disks

+ 1 x PCI Express 3.0 x1 Slot**
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** If PCIE4 slot is occupied, M2_2 slot will support M.2 PCI
Express module up to Gen3 x2 (16 Gb/s).

- Supports AMD Quad CrossFireX"™, 3-Way CrossFireX"™

and CrossFireX™

- Supports NVIDIA® Quad SLI™, 3-Way SLI"™ and SLI"™***
0 3 Way CrossFireX ™ and 3-Way SLI"™ are only supported
with CPU with 44 lanes.

+ 15p Gold Contact in VGA PCle Slot (PCIE1 and PCIE3)

. 7.1 CH HD Audio with Content Protection (Realtek
ALC1220 Audio Codec)
+ Premium Blu-ray Audio support
+ Supports Surge Protection
- Supports Purity Sound™ 4
- Nichicon Fine Gold Series Audio Caps
- 120dB SNR DAC with Differential Amplifier
- TI* NE5532 Premium Headset Amplifier for Front Panel
Audio Connector (Supports up to 600 Ohm headsets)
- Pure Power-In
- Direct Drive Technology
- PCB Isolate Shielding
- Impedance Sensing on Line Out port
- Individual PCB Layers for R/L Audio Channel
- 15p Gold Audio Connector
+ Supports DTS Connect

+ Gigabit LAN 10/100/1000 Mb/s

+ Giga PHY Intel” 1219V

+ Supports Wake-On-LAN

+ Supports Lightning/ESD Protection

+ Supports Energy Efficient Ethernet 802.3az
+ Supports PXE

+ 1xPS/2 Mouse/Keyboard Port

+ 1x Optical SPDIF Out Port

+ 4xUSB 2.0 Ports (Supports ESD Protection)

+ 1xUSB 3.1 Type-A Port (10 Gb/s) (ASMedia ASM3142)
(Supports ESD Protection)

+ 1xUSB 3.1 Type-C Port (10 Gb/s) (ASMedia ASM3142)
(Supports ESD Protection)



Storage

Connector

+ 4xUSB 3.0 Ports (Supports ESD Protection)

+ 1xRJ-45 LAN Port with LED (ACT/LINK LED and SPEED
LED)

+ 1x Clear CMOS Switch

+ HD Audio Jacks: Rear Speaker / Central / Bass / Line in /
Front Speaker / Microphone

+ 8x SATA3 6.0 Gb/s Connectors, support RAID (RAID 0,
RAID 1, RAID 5, RAID 10, Intel Rapid Storage Technology
15 and Intel Smart Response Technology), NCQ, AHCI and
Hot Plug*

*If M2_1 is occupied by a SATA-type M.2 device, SATA3_0 will
be disabled.

*If M2_2 is occupied by a SATA-type M.2 device, SATA3_1 will
be disabled.

*If M2_3 is occupied by a SATA-type M.2 device, SATA3_4
and SATA3_5 will be disabled.

*If M2_3 is occupied by a PCle-type M.2 device, SATA3_4,
SATA3_5,SATA3_6 and SATA3_7 will be disabled.

+ 1x Ultra M.2 Socket (M2_2), supports M Key type
2230/2242/2260/2280/22110 M.2 SATA3 6.0 Gb/s module
and M.2 PCI Express module up to Gen3 x4 (32 Gb/s)**

+ 2x Ultra M.2 Sockets (M2_1 and M2_3), support M Key
type 2230/2242/2260/2280 M.2 SATA3 6.0 Gb/s module and
M.2 PCI Express module up to Gen3 x4 (32 Gb/s)**

**If PCIE4 slot is occupied, M2_2 slot will support M.2 PCI
Express module up to Gen3 x2 (16 Gb/s).

** Supports Intel* Optane™ Technology

** Supports NVMe SSD as boot disks

** Supports ASRock U.2 Kit

+ 1x Virtual RAID On CPU Header

+ 1xTPM Header

+ 1xPower LED and Speaker Header

+ 1x CPU Fan Connector (4-pin)
* The CPU Fan Connector supports the CPU fan of maximum
1A (12W) fan power.
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Feature

Hardware
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X299 Designer+

+ 1 x CPU Optional/Water Pump Fan Connector (4-pin)
* The CPU Optional/Water Pump Fan supports the water cooler
fan of maximum 1.5A (18W) fan power.
+ 2 x Chassis Fan Connectors (4-pin) (Smart Fan Speed Con-
trol)
+ 1 x Chassis Optional/Water Pump Fan Connector (4-pin)
* The Chassis Optional/Water Pump Fan supports the water
cooler fan of maximum 1.5A (18W) fan power.
* CHA_FANI and CHA_FAN2 can auto detect if 3-pin or 4-pin
fan is in use.
+ 1x24 pin ATX Power Connector (Hi-Density Power Con-
nector)
+ 1x 8 pin 12V Power Connector (Hi-Density Power Connec-
tor)
+ 1x Front Panel Audio Connector (15 Gold Audio Connec-
tor)
+ 1 x Thunderbolt AIC Connector (5-pin)
+ 3x USB 2.0 Headers (Support 6 USB 2.0 ports) (Supports
ESD Protection)
+ 1x USB 3.0 Headers (Support 2 USB 3.0 ports) (Supports
ESD Protection)

+ 2x AMI UEFI Legal BIOS with multilingual GUI support (1
x Main BIOS and 1 x Backup BIOS)

+ Supports Secure Backup UEFI Technology

+ ACPI 6.1 Compliant wake up events

+ SMBIOS 3.0 Support

- CPU,DRAM, VPPM, VTTM, PCH 1.0V, VCCMPHY,
VCCIO, VCCST, VCCSA, VCCSFR, VCCPLL, CLK VDD,
PEGRCOMP Voltage Multi-adjustment

+ Temperature Sensing: CPU, CPU Optional/Water Pump,
Chassis, Chassis Optional/Water Pump Fans

+ Fan Tachometer: CPU, CPU Optional/Water Pump, Chassis,
Chassis Optional/Water Pump Fans

+ Quiet Fan (Auto adjust chassis fan speed by CPU tempera-
ture): CPU, CPU Optional/Water Pump, Chassis, Chassis
Optional/Water Pump Fans

+ Fan Multi-Speed Control: CPU, CPU Optional/Water Pump,
Chassis, Chassis Optional/Water Pump Fans



10

+ Voltage monitoring: +12V, +5V, +3.3V, CPU Vcore, DRAM,
PCH 1.0V, VCCIO, VCCSA, VCCSFR

oS + Microsoft® Windows® 10 64-bit
Certifica- - FCC,CE
tions + ErP/EuP ready (ErP/EuP ready power supply is required)

* For detailed product information, please visit our website: http://www.asrock.com

A

Please realize that there is a certain risk involved with overclocking, including adjusting
the setting in the BIOS, applying Untied Overclocking Technology, or using third-party
overclocking tools. Overclocking may affect your system’s stability, or even cause damage to
the components and devices of your system. It should be done at your own risk and expense.
We are not responsible for possible damage caused by overclocking.
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1.3 ASRock Thunderbolt 3 AIC Installation Guide

Card Layout

w
\

No. Description

1 Thunderbolt™ 3 Type-C Port
2 Thunderbolt™ 3 Type-C Port
3 DisplayPort IN Port

4 Mini DisplayPort IN Port

5  PCI Express 3.0 Interface

6 TBT Header

11



Specifications

Platform « Dimensions: 3.3-in x 4.1-in

Chipset « Intel” JHL6540 Thunderbolt™ 3 Controller
External + 2 x Thunderbolt™ 3 Type-C Ports (with up to
Connectors 40Gbps bandwidth)

* Supports daisy-chaining of up to six
Thunderbolt™ devices

+ 1x DisplayPort IN Port

+ 1x Mini DisplayPort IN Port

+ 1xTBT Header

Interface « PCI Express 3.0 x4 interface

Graphics « Supports Thunderbolt™ 3 interface with max.
resolution of 5K (5120 x 2880) @ 60Hz for one
display over a single cable connection

« Supports Thunderbolt™ 3 interface with max.
resolution of 4K x 2K (4096x2160) @ 60Hz for
dual displays over a single cable connection

« Supports up to two streams (eight lanes) of
DisplayPort video bandwidth ; supports daisy-
chaining of multiple DisplayPort monitors

Data Rate + Supports 40Gbps bi-directional bandwidth
per channel with Thunderbolt™ 3 port

1. Intel® Thunderbolt™ 3 is backwards compatible with all Thunderbolt™
ﬁ cables and devices.
2. The illustrations in this guide are for reference only. The motherboard
layout may vary with models.
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Installing the Thunderbolt 3 AIC
1. Power off the PC and unplug the power cord. Detach all other cables from the PC.

. Remove the PC cover.
. Align and insert the card into a PCI Express 3.0 slot on the motherboard. Press firmly

until the card is securely seated in place.
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4. Connect one end of the TBT Header Cable to the TBT Header (A) on the Thunderbolt
3 AIC. Then connect the other end of the cable to the Thunderbolt AIC Connector

(TBT1) (B) on the motherboard.

e N =
I'BT Header Cable ﬁ%
i)

4/ ===
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5. Connect one end of the DisplayPort Cable to the DisplayPort IN Port (A) on the
Thunderbolt 3 AIC. Then connect the other end of the cable to the DisplayPort Port (B)
on your graphics card.

— = —
DisplayPort Cable ° HH / HH .
5 o
= | L~ = =

6. Connect one end of the Mini DisplayPort to DisplayPort Adapter Cable to the Mini
DisplayPort Port (A) on the Thunderbolt 3 AIC. Then connect the other end of the
cable to the DisplayPortPort (B) on the graphics card.

— T
Mini DisplayPort to o HH /:lj:l:l
DisplayPort Adapter Cable -~ |
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7. Replace the PC cover.
8. Reconnect the power cord and any other cables that were disconnected.

Then power on the PC.

2 Connecting the Thunderbolt™ Cable

Connect the Thunderbolt™ cable from your Thunderbolt-enabled device to the
Thunderbolt™ 3 Port on the Thunderbolt 3 AIC.
* The Thunderbolt™ cable is not included in the package.

Thunderbolt™ cable

£0000000¢,
600 00000,
0000000ooouoooooooooooooo

0

000000 00000 OOOOOOOOOOOOOOOOOO

15
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3 Enabling the Thunderbolt™ Function

After hardware installation is completed, enter the BIOS Setup and enable the Intel®
Thunderbolt™ function in BIOS setup.

4 Installing the Thunderbolt Software in Windows

Place the Support CD into your CD-ROM drive and follow the on-screen

instructions to complete the installation.
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1.4 ASRock U.2 Kit Installation Guide

Specifications
Size

Interface

Connector

2.36-inx 0.86-in, 5.9 cm x 2.2 cm

U.2 to M..2 converter

M.2 (NGFF) PCI Express x4 interface
Supports data transfer rate up to PCle Gen3
x4 (32 Gb/s)

1 x Mini-SAS HD Connector (Supports PCle
3.0 x4 SSD)

Step 1

Connect one end of the Mini-SAS HD
Cable (Mini-SAS HD Connector) to
the Mini-SAS HD Connector () on
the ASRock U.2 Kit.

Connect the other end of the Mini-SAS
HD Cable (U.2 Connector) to the U.2
Connector (3) on your 2.5” SSD.

* The Mini-SAS HD Cable comes with
your SAS SSD package.

Step 2

Align and gently install the ASRock
U.2 Kit into the M.2 Socket on the
motherboard.

*Please be aware that the ASRock U.2
Kit only fits in one orientation.

Then tighten the screw to secure it into

place.

17
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Chapter 2 Installation

This is an ATX form factor motherboard. Before you install the motherboard, study

the configuration of your chassis to ensure that the motherboard fits into it.

Pre-installation Precautions

Take note of the following precautions before you install motherboard components

or change any motherboard settings.

Make sure to unplug the power cord before installing or removing the motherboard
components. Failure to do so may cause physical injuries and damages to motherboard
components.

In order to avoid damage from static electricity to the motherboard’s components,
NEVER place your motherboard directly on a carpet. Also remember to use a grounded
wrist strap or touch a safety grounded object before you handle the components.

Hold components by the edges and do not touch the ICs.

Whenever you uninstall any components, place them on a grounded anti-static pad or
in the bag that comes with the components.

When placing screws to secure the motherboard to the chassis, please do not over-
tighten the screws! Doing so may damage the motherboard.
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2.1 Installing the CPU

1. Before you insert the 2066-Pin CPU into the socket, please check if the PnP cap is on the
ﬁ socket, if the CPU surface is unclean, or if there are any bent pins in the socket. Do not
force to insert the CPU into the socket if above situation is found. Otherwise, the CPU
will be seriously damaged.
2. Unplug all power cables before installing the CPU.

CAUTION:
Please note that X299 platform is only compatible with the LGA 2066 socket, which is
incompatible with the LGA 2011-3 socket (for X99 platform).

19
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Please save and replace the cover if the processor is removed. The cover must be placed if
you wish to return the motherboard for after service.

21



2.2 Installing the CPU Fan and Heatsink
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2.3 Installation of Memory Modules (DIMM)

This motherboard provides eight 288-pin DDR4 (Double Data Rate 4) DIMM slots, and
supports Quad Channel Memory Technology.

1. For quad channel configuration, you always need to install identical (the same brand,
A speed, size and chip-type) DDR4 DIMM pairs.
2. It is not allowed to install a DDR, DDR2 or DDR3 memory module into a DDR4 slot;
otherwise, this motherboard and DIMM may be damaged.
3. The DIMM only fits in one correct orientation. It will cause permanent damage to the
motherboard and the DIMM if you force the DIMM into the slot at incorrect orientation.

Quad Channel Memory Configuration (For CPU with 44 or 28 PCle lanes)

Priority 1 2
DDR4_B1 Populated Populated

DDR4_B2 Populated

DDR4_A1 Populated Populated

DDR4_A2 Populated

DDR4_D1 Populated Populated

DDR4_D2 Populated

DDR4_C1 Populated Populated

DDR4_C2 Populated

Dual Channel Memory Configuration (For CPU with 16 PCle lanes)

Priority

DDR4_D1 Populated Populated

DDR4_D2 Populated

DDR4_C1 Populated Populated

DDR4_C2 Populated

+ Due to Intel® CPU spec definition, please install the memory modules on DDR4_Al,
DDR4_B1, DDR4_C1 and DDR4_DI1 for first priority. If the four DDR4 DIMM slots
above are fully installed, and you want to use more than four memory modules, please
install the other memory modules from left to right (from DDR4_A2, DDR4_B2,
DDR4_D2 to DDR4_C2.)
- If only two memory modules are installed in the DDR4 DIMM slots, then Dual
Channel Memory Technology is activated. If three memory modules are installed, then
Triple Channel Memory Technology is activated. If more than four memory modules
are installed in the DDR4 DIMM slots, then Quad Channel Memory Technology is
activated. 23
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« For CPU with 16 PCIe lanes, please install the memory modules on DDR4_C1, C2, D1

and D2 only.
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2.4 Expansion Slots (PCl Express Slots)

There are 5 PCI Express slots on the motherboard.

Before installing an expansion card, please make sure that the power supply is switched off
or the power cord is unplugged. Please read the documentation of the expansion card and
make necessary hardware settings for the card before you start the installation.

PCle slots:

PCIE1 (PCle 3.0 x16 slot) is used for PCI Express x16 lane width graphics cards.
PCIE2 (PCle 3.0 x16 slot) is used for PCI Express x4 lane width graphics cards.
PCIE3 (PCle 3.0 x16 slot) is used for PCI Express x16 lane width graphics cards.
PCIE4 (PCle 3.0 x1I slot) is used for PCI Express x1 lane width cards.

PCIE5 (PCle 3.0 x16 slot) is used for PCI Express x8 lane width graphics cards.

* If you install CPU with 44 lanes, PCIE1/PCIE2/PCIE3/PCIE5 will run at x16/x4/
x16/x8.

* If you install CPU with 28 lanes, PCIE1/PCIE2/PCIE3/PCIE5 will run at x16/x4/
x8/x0.

*If you install CPU with 16 lanes, PCIE1/PCIE2/PCIE3/PCIES5 will run at x16/x4/
x0/x0 or x8/x4/x8/x0.

* If PCIE4 slot is occupied, M2_2 slot will support M.2 PCI Express module up to
Gen3 x2 (16 Gb/s).

PCle Slot Configurations (For CPU with 44 PCle lanes)

PCIE1 PCIE2 PCIE3 PCIE4 PCIE5

Single Graphics Card x16 N/A N/A N/A N/A
Two Graphics Cards in
CrossFireX™ or SLI™ x16 N/A x16 N/A N/A
Mode
Three Graphics Cards in
3-Way CrossFireX"" Mode x16 N/A x16 N/A x8

or 3-Way SLI™ Mode

25



PCle Slot Configurations (For CPU with 28 PCle lanes)

PCIE1 PCIE2 PCIE3 PCIE4 PCIE5

Single Graphics Card x16 N/A N/A N/A N/A
Two Graphics Cards in
CrossFireX™ or SLI™ x16 N/A x8 N/A N/A
Mode

PCle Slot Configurations (For CPU with 16 PCle lanes)
PCIE1  PCIE2 PCIE3  PCIE4  PCIE5

Single Graphics Card x16 N/A N/A N/A N/A
Two Graphics Cards in
CrossFireX™ or SLI™ x8 N/A x8 N/A N/A
Mode

For a better thermal environment, please connect a chassis fan to the motherboard’s |
chassis fan connector (CHA_FANI, CHA_FAN2 or CHA_FAN3) when using multiple
graphics cards.

26
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2.5 Jumpers Setup

The illustration shows how jumpers are setup. When the jumper cap is placed on
the pins, the jumper is “Short”. If no jumper cap is placed on the pins, the jumper
is “Open”. The illustration shows a 3-pin jumper whose pinl and pin2 are “Short”

when a jumper cap is placed on these 2 pins.

!

- W

Short Open

Clear CMOS Jumper 1_2 2.3
(CLRMOSI) o o I o o
(see p.1, No. 24) Default Clear CMOS

CLRMOSI allows you to clear the data in CMOS. To clear and reset the system
parameters to default setup, please turn off the computer and unplug the power
cord from the power supply. After waiting for 15 seconds, use a jumper cap to
short pin2 and pin3 on CLRMOSI for 5 seconds. However, please do not clear the
CMOS right after you update the BIOS. If you need to clear the CMOS when you
just finish updating the BIOS, you must boot up the system first, and then shut it
down before you do the clear-CMOS action. Please be noted that the password,

date, time, and user default profile will be cleared only if the CMOS battery is
removed.
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2.6 Onboard Headers and Connectors

Onboard headers and connectors are NOT jumpers. Do NOT place jumper caps over these
headers and connectors. Placing jumper caps over the headers and connectors will cause
permanent damage to the motherboard.

System Panel Header PLED+ Connect the power
(9-pin PANELI)
(see p.1, No. 17)

switch, reset switch and
system status indicator on
the chassis to this header

according to the pin

HDLED+

assignments below. Note
the positive and negative
pins before connecting
the cables.

PWRBTN (Power Switch):
Connect to the power switch on the chassis front panel. You may configure the way to turn
off your system using the power switch.

RESET (Reset Switch):
Connect to the reset switch on the chassis front panel. Press the reset switch to restart the
computer if the computer freezes and fails to perform a normal restart.

PLED (System Power LED):

Connect to the power status indicator on the chassis front panel. The LED is on when the
system is operating. The LED keeps blinking when the system is in S1/S3 sleep state. The
LED is off when the system is in $4 sleep state or powered off (S5).

HDLED (Hard Drive Activity LED):
Connect to the hard drive activity LED on the chassis front panel. The LED is on when the
hard drive is reading or writing data.

The front panel design may differ by chassis. A front panel module mainly consists of power
switch, reset switch, power LED, hard drive activity LED, speaker and etc. When connect-
ing your chassis front panel module to this header, make sure the wire assignments and the
pin assignments are matched correctly.



see p.1, No. 14)

Power LED and Speaker SPEAKER Please connect the
Header DUNIID,\;J!{\AMY chassis power LED and
(7-pin SPK_PLEDI) +5V | the chassis speaker to this
(see p.1, No. 15) olo header.

1 Q

|
PLED+|
PLED+
PLED-

Serial ATA3 Connectors o = - These eight SATA3
(SATA3_0_1: '2_:" g connectors support SATA
see p.1, No. 11) & =l 1=l & data cables for internal
(SATA3_2_3: N R storage devices with up to

52} [50]
see p.1, No. 12) E E 6.0 Gb/s data transfer rate.
(SATA3_4_5: o ==l v *If M2_1 is occupied by
see p.1, No. 13) zl ] [ 2| a SATA-type M.2 device,
(SATA3_6_7: £ £ SATA3_0 will be disabled.

%) %)

© ~

2 2

& g

%) %)

1 [Ir
1 I

*If M2_2 is occupied by
a SATA-type M.2 device,

SATA3_1 will be disabled.

* If M2_3 is occupied by
a SATA-type M.2 device,
SATA3_4 and SATA3_5
will be disabled.

* If M2_3 is occupied by
a PCle-type M.2 device,
SATA3_4,SATA3_5,
SATA3_6 and SATA3_7
will be disabled.

USB 2.0 Headers
(9-pin USB_5_6)
(see p.1, No. 21)
(9-pin USB_7_8)
(see p.1, No. 20)
(9-pin USB_9_10)
(see p.1,No. 19)

USB_PWR
P-

p-
USB_PWR

There are three headers
on this motherboard.
Each USB 2.0 header can

support two ports.

X299 Designer+

29



30

USB 3.0 Header Vous There is one header on

. Vbus IntA_PB_SSRX- . .
(19-pin USB3_5_6) Inth_PA_SSRX- IniA_PB_SSRX+ this motherboard. This
IntA_PA_SSRX+ GND
(see p.1, No. 10) ano IntA_PB_SSTX- USB 3.0 header can
IntA_PA_SSTX- IntA_PB_SSTX+
IntA_PA_SSTX+ GND support two ports.
GND IntA_PB_D-
IntA_PA_D- IntA_PB_D+
IntA_PA_D+ Dummy

Front Panel Audio Header
(9-pin HD_AUDIO1)
(see p.1, No. 25)

R

ND . .
PRESENCE# This header is for
MIC_RET ) i .
OUT_RET connecting audio devices

to the front audio panel.

1. High Definition Audio supports Jack Sensing, but the panel wire on the chassis must sup-

port HDA to function correctly. Please follow the instructions in our manual and chassis
manual to install your system.

. Ifyou use an AC’97 audio panel, please install it to the front panel audio header by the

steps below:

A. Connect Mic_IN (MIC) to MIC2_L.

B. Connect Audio_R (RIN) to OUT2_R and Audio_L (LIN) to OUT2_L.

C. Connect Ground (GND) to Ground (GND).

D. MIC_RET and OUT_RET are for the HD audio panel only. You don’t need to connect
them for the AC’97 audio panel.

E. To activate the front mic, go to the “FrontMic” Tab in the Realtek Control panel and
adjust “Recording Volume”.

Chassis Fan Connectors 1 oD Please connect fan cables

(4-pin CHA_FAN1) 2 FAN_VOLTAGE to the fan connectors and
3 CHA_FAN_SPEED .

(see p.1, No. 16) 4 FAN_sPEED_conTroL  Match the black wire to

the ground pin.



(4-pin CHA_FAN2)
(see p.1, No. 26)

4.3 21

FAN_SPEED_CONTROL
CHA_FAN_SPEED
FAN_VOLTAGE
GND

X299 Designer+

Chassis Optional/Water
Pump Fan Connector
(4-pin CHA_FAN3/W_
PUMP2)

(see p.1, No. 18)

4 3 21

FAN_SPEED_CONTROL
CHA_FAN_SPEED
FAN_VOLTAGE
GND

This motherboard
provides two 4-Pin water
cooling chassis fan
connectors. If you plan to
connect a 3-Pin chassis
water cooler fan, please

connect it to Pin 1-3.

CPU Fan Connector
(4-pin CPU_FANT1)
(see p.1, No. 7)

FAN_SPEED_CONTROL
CPU_FAN_SPEED
FAN_VOLTAGE
GND

1.2 3 4

This motherboard
provides a 4-Pin CPU fan
(Quiet Fan) connector.

If you plan to connect a
3-Pin CPU fan, please

connect it to Pin 1-3.

CPU Optional/Water
Pump Fan Connector
(4-pin CPU_OPT/W_
PUMP)

(see p.1, No. 4)

FAN_SPEED_CONTROL
CPU_FAN_SPEED
FAN_VOLTAGE

1.2 3 4

This motherboard
provides a 4-Pin water
cooling CPU fan
connector. If you plan
to connect a 3-Pin CPU
water cooler fan, please
connect it to Pin 1-3.

ATX Power Connector
(24-pin ATXPWRI)
(see p.1, No. 8)

This motherboard
provides a 24-pin ATX
power connector. To use a
20-pin ATX power supply,
please plug it along Pin 1
and Pin 13.
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ATX 12V Power

8 5

This motherboard

iml

Connector Lot provides an 8-pin ATX
(8-pin ATX12V1) ADDDD1 12V power connector. To
(see p.1, No. 3) use a 4-pin ATX power

supply, please plug it along

Pin 1 and Pin 5.
TPM Header - Z This connector supports Trusted
(17-pin TPMSI) 5 ;‘ g Platform Module (TPM) system,
(see p.1, No. 22) ° gw é 332 g g o which can securely store keys,

%

PCICLK
FRAME
PCIRST #

LAD3
+3V
LADO
+3VSB

GND

digital certificates, passwords,
and data. A TPM system also
helps enhance network security,
protects digital identities, and
ensures platform integrity.

Thunderbolt AIC
Connector
(5-pin TBI)

(see p.1, No. 23)

-

Please connect a Thunderbolt™
add-in card (AIC) to this

connector via the GPIO cable.

Virtual RAID On CPU

Header
(4-pin VROC1)
(see p.1,No. 9)

1_'_|§QOO

GND

+3VSB
GND

VROC RAID KEY

This connector supports Intel®
Virtual RAID on CPU and
NVME/AHCI RAID on CPU
PCIE.
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With the introduction of the Intel VROC product, there are three modes of operation:
SKU HW key required  Key features

» Pass-thru only (no RAID)
LED Management
» Hot Plug Support
« RAID 0 support for Intel Fultondale NVMe SSDs

Pass-thru Not needed

Pass-thru SKU features
« RAIDO, 1,10

Standard VROCSTANMOD

Premium VROCPREMMOD
e o Standard SKU features

« RAIDS5

RAID 5 Write Hole Closure
1SS VROCISSDMOD

*Only Intel SSDs are supported.
*For further details on VROC, please refer to the official information released by Intel.
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2.7 Smart Switches

The motherboard has a smart switch: Clear CMOS Switch, allowing users to clear

the CMOS values.

Clear CMOS Switch
(CLRCBTN)
(see p.3, No. 14)

Clear CMOS Switch
allows users to quickly
clear the CMOS values.

This function is workable only when you power off your computer and unplug the power

supply.
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2.8 M.2_SSD (NGFF) Module Installation Guide

The M.2, also known as the Next Generation Form Factor (NGFF), is a small size and
versatile card edge connector that aims to replace mPCIe and mSATA. The Ultra M.2
Socket can accommodate either a M.2 SATA3 6.0 Gb/s module or a M.2 PCI Express
module up to Gen3 x4 (32 Gb/s).

*If M2_1 is occupied by a SATA-type M.2 device, SATA3_0 will be disabled.

*If M2_2 is occupied by a SATA-type M.2 device, SATA3_1 will be disabled.

*If M2_3 is occupied by a SATA-type M.2 device, SATA3_4 and SATA3_5 will be
disabled.

*If M2_3 is occupied by a PCle-type M.2 device, SATA3_4, SATA3_5, SATA3_6 and
SATA3_7 will be disabled.

* If PCIE4 slot is occupied, M2_2 slot will support M.2 PCI Express module up to Gen3 x2
(16 Gb/s).

Installing the M.2_SSD (NGFF) Module

The following is an example of installing M.2_SSD (NGFF) module into the M2_2.

Step 1
g Prepare a M.2_SSD (NGFF) module
® and the screw.

/ 52 | Step2
/ f (4] {

L
i

%

13 Depending on the PCB type and
length of your M.2_SSD (NGFF)
module, find the corresponding nut

location to be used.
——
: —@—

©
-©-
~©
-©

Nut Location A B C D E
PCB Length 3cm 4.2cm 6cm 8cm llcm
Module Type Type2230  Type2242  Type2260  Type2280  Type 22110
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Step 3

Move the standoff based on the
module type and length.

The standoff is placed at the nut
location D by default. Skip Step 3
and 4 and go straight to Step 5 if you
are going to use the default nut.
Otherwise, release the standoff by
hand.

Step 4

Peel off the yellow protective film on
the nut to be used. Hand tighten the

standoff into the desired nut location
on the motherboard.

Step 5

Gently insert the M.2 (NGFF) SSD
module into the M.2 slot. Please
be aware that the M.2 (NGFF) SSD

module only fits in one orientation.

36

Step 6

Tighten the screw with a screwdriver
to secure the module into place.
Please do not overtighten the screw
as this might damage the module.
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M.2_SSD (NGFF) Module Support List

ADATA
ADATA
ADATA
ADATA
ADATA
ADATA
ADATA
Crucial
Crucial
Intel
Intel
Intel
Kingston
Kingston
0oCz
Plextor
Plextor
Plextor
Plextor
Plextor
Plextor
Samsung
Samsung
Samsung
Samsung
Samsung
Samsung
Samsung
Samsung
Samsung
SanDisk
SanDisk
Team
Team
Team
Team
Transcend
Transcend
Transcend
V-Color
V-Color
V-Color

SATA3
SATA3
SATA3
SATA3
SATA3
PCle3 x4
PCle3 x4
SATA3
SATA3
SATA3
PCle3 x4
PCle3 x4
SATA3
PCle2 x4
PCle3 x4
PCle3 x4
PCle3 x4
PCle3 x4
PCle3 x4
PCle
PCle
PCle3 x4
PCle3 x4
PCle3 x4
PCle3 x4
PCle3 x4
PCle3 x4
PCle3 x4
PCle3 x4
PCle x4
PCle
PCle
SATA3
SATA3
SATA3
SATA3
SATA3
SATA3
SATA3
SATA3
SATA3
SATA3

AXNS330E-32GM-B
AXNS381E-128GM-B
AXNS381E-256GM-B
ASUS00NS38-256GT-C
ASUS00NS38-512GT-C
ASX8000NP-256GM-C
ASX8000NP-512GM-C
CT120M500SSD4
CT240M500SSD4

Intel SSDSCKGW080A401/80G
SSDPEKKF256G7
SSDPEKKF512G7

SM2280S3

SH228053/480G

RVD400 -M2280-512G (NVME)
PX-128M8PeG

PX-1TM8PeG

PX-256M8PeG

PX-512M8PeG

PX-G256Mé6e

PX-G512Mé6e

SM961 MZVPW128HEGM (NVM)
PM961 MZVLW128HEGR (NVME)
960 EVO (MZ-V6E250BW) (NVME)
960 EVO (MZ-V6E250) (NVME)
SM951 (MZHPV256HDGL)
SM951 (NVME)

SM951 (MZHPV512HDGL)
SM951 (NVME)

XP941-512G (MZHPU512HCGL)
SD6PP4M-128G

SD6PP4M-256G
TMA4PS4128GMC105
TM4PS4256GMC105
TM8PS4128GMC105
TM8PS4256GMC105
TS256GMTS400
TS512GMTS600
TS512GMTS800
VLM100-120G-2280B-RD
VLM100-240G-2280B-RD
VSM100-240G-2280
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WD
WD
WD
WD

SATA3
SATA3
PCle3 x4
PCle3 x4

WDS100T1B0B-00AS40
WDS240G1G0B-00RC30
WDS256G1X0C-00ENX0 (NVME)
WDS512G1X0C-00ENX0 (NVME)

For the latest updates of M.2_SSD (NFGG) module support list, please visit our website for

details: http://www.asrock.com
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ST 5K A6 BE X299 Designer+ AR » KRR BE— B A T AR 2L
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Ae °

Q HI T LA I BIOS #L 14 ATREC AT » Bl » K XA4HI NS TRE A RERT B EL » R0T
FITHEH] » ARG EEAMERL » MEHTHIRAAGF K TAIEE GG L » BT 25
INHITIEA] © AIRETFES M FARAARATEASEF » F 7 [AIHA TR LA T AT
HRISHIE R o Fith o] LITEEEEIAuG L EIRAT VGA I CPU STFFIIZR < 8 uE
http://www.asrock.com °

[AR2ES

o 1EEE X299 Designer+ £ (ATX &R T)
o 1EHE X299 Designer+ P& 2EE R

o £ X299 Designer+ ZHPLEL

« 1x1/0 [t

o 1x B8 SLI_HB_Bridge 28 F (i)

o 4x 1T ATA (SATA) ¥tk (i)

o 3xBR2z (HEEEZ M2 HEEEGER ) (3ENE)
o Ix®EU2EM (EED)

« 1x %% Thunderbolt 3 AIC (JEAT)

o IxTBT BEEREL (ERD)

« 1x DisplayPort JEFZ£E (JERL)

o 1x 3R DisplayPort ® DisplayPort JERDEERRLE (GERD)
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1.2 Mg

EE

CPU

¥ 5EtE

40

o ATX HUFER T
. 8JZPCB

« SZFFHT LGA 2066 Socket [ Intel® Core™ X SR FIALBRER A5
« Digi Power design

o 11 HLJFAHRTT

o SZFF Intel° Turbo Boost Max Technology 3.0

CIEEE 0 4 B0 R ER HS2EF Intel” Turbo Boost Technology 2.0 ©

o Intel® X299

. PUi@iE DDR4 NTFEHIA

« 8x DDR4 DIMM 1#

« 1% DDR4 4400+(0C)*/4266(0C)/4133(0C)/4000(0C)/3866
(0C)/3800(0C)/3733(0C)/3600(0C)/3200(0C)/2933(0OC)/2800
(0C)/2666/2400/2133 JE ECC » FELZIHINTF

* SRR R R IS AT RE AR A B g AU T AR L o
* B S L EERA G _EHY) Memory Support List (NTFSZFF9IF) T
FRIE]E © (http://www.asrock.com/)

« % fFIEECCRDIMM (ZF1FE! DIMM)

. XFRFENTFRASE ¢ 128GB

« SZFF Intel® Extreme Memory Profile (XMP) 2.0

« DIMM f@fEH 15 1 <Efl

« 4xPCI Express 3.0 x16 1§ *
* JNERZZSERJE 44 585EJ CPU » PCIE1/PCIE2/PCIE3/PCIE5 HJ
BT HE AR x16/x4/x16/x8 ©
* JNER 2245 28 5E3EY CPU » PCIE1/PCIE2/PCIE3/PCIES5 HJ
BT HE A x16/x4/x8/%0 °
* MR ZHER)7E 16 BB CPU » PCIE1/PCIE2/PCIE3/PCIES5 H
AT N x16/x4/x0/x0 BY, x8/x4/x8/%0 °
* S7HF NVMe SSD FTEE 5h7%
« 1xPCI Express 3.0 x1 1§ **
> 5 PCIE4 FEL (5 » M2_2 185 74%F M.2 PCI Express 183t »
%X Gen3 x2 (16 Gb/s) °
« FF AMD Quad CrossFireX™ 3-Way CrossFireX™ ]
CrossFireX™ ©o+
« ¥ NVIDIA® Quad SLI™ ~ 3-Way SLI"™ f{] SLI"™**
(I 44 JEIERY CPU % FF 3-Way CrossFireX"™ Fl] 3-Way SLI™ e
+ VGA PCle ffifl§j (PCIEL 1 PCIE3) HH 15 1 il s



LAN

EER /0
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BN IREN 7.1 CH MBS (Realtek ALC1220 &

GIE AT

{L7 Blu-ray H 507157

HRFRIRRT

< FF Purity Sound™ 4

- Nichicon Fine Gold 2735 il HELZF

-120dB SNR DAC » Hi ik #%

- FFRITEAGE A2 1/ TI° NE5532 B dt R ELOR RS (52
Ffix S 600 Ohm E-A/L)

- Bl A

- Direct Drive ( E#29Kz5)) HiAK

- PCB [EE &

- SR O 1 AOBRL U

- ATk 1 HEREERN 5 PCB |2

-15 ¢ EEEHED

R DTS &%

Gigabit LAN 10/100/1000 Mb/s
Giga PHY Intel® 1219V

%+ Wake-On-LAN ( [*]_E-nifig )
R /ESD (R4
HFFEAERILIA 802.3az2

¥ PXE

1 x PS/2 Bbr / BRI

1 x Yt SPDIF it

4x USB 2.0 Uil ( %47 ESD {147 )

1x USB 3.1 A AU T (10 Gb/s)(ASMedia ASM3142) (7 FF
ESD {£#F)

1x USB 3.1 C EHIH] (10 Gb/s)(ASMedia ASM3142) (S7#F
ESD {£#F)

4x USB 3.0 i (SZFF ESD fR#7)

1 x RJ-45 LAN %51 » #7 LED (ACT/LINK LED #[I SPEED
LED)

1 x 1Bk CMOS F 5=

EiE B IETL : 5 RR /RO ARE / SEE A /BT RR
B

41



42

it

tcm|

« 8xSATA3 6.0 Gb/s #2[1 » Z#F RAID (RAIDO ~ RAID 1 »
RAID 5 ~ RAID 10 ~ Intel Rapid Storage Technology 15 F{I Intel
Smart Response Technology) ~ NCQ * AHCI FI# il

“ A5 M2_1 1% SATA B M.2 %45 (5 F] » SATA3_0 JFHEEA -

* AN M2_2 i SATA B M.2 1548 (5 - SATA3 1 J515EH -

* N5 M2_3 % SATA B M.2 %% 5 A1 > SATA3_4 1 SATA3_5 ¥4
AR -

* AN M2_3 1 PCle B M.2 4% 5 » SATA3_4 ~ SATA3 5~
SATA3_6 Il SATA3_7 4 #EEA ©

o 1x % M2 (M2_2) » S M Key 287U
2230/2242/2260/2280/22110 M.2 SATA3 6.0 Gb/s fEHF1 M.2
PCI Express 155 (£ Gen3 x4 (32 Gb/s)) **

o 2x 8% M2 0 (M2_1 FlI M2_3) » S7FF M Key 2%
2230/2242/2260/2280 M.2 SATA3 6.0 Gb/s fEHF] M.2 PCI
Express 55 (515 Gen3 x4 (32 Gb/s)) **

> S PCIE4 S E (5 A > M2_2 I =7 M.2 PCI Express 153t »
1% 3% Gen3 x2 (16 Gbl/s) °

* 7 §F Intel®* Optane™ Technology

ot 4% NVMe SSD FATERE 514

> TR U2 B

« 1x CPU #H FFE#I RAID

« 1x TPM #fH

o 1 x FIF LED F#77 23

. 1xCPU KR (4 %)

* CPU MUR#E SR 1A (12W) LIZER) CPU KU ©

« 1xCPU AI% / KE NGO (4 41)
* CPU AJ%E / IKZE R FF B 1 1.5A (18W) THERI 7K MU ©
o 2xMUFENGEED (44F) (CFREXEHEEES])

o 1xHUFERTE / KIEXEEED (4 51)
*HUFEATIE / KGR RS B i 1.5A (18W) THERHY 7K XU °
* CHA_FAN1 Il CHA_FAN2 A LLE B 3 #HEIEC 4 £1H XS
G EHH -

o 1x24 £ ATX BIFEEC (FEERIRERED)

o 1x 8% 12V EIRED (REERFEED)

o 1x BTEREMEED (154 SEFMED)

« 1x Thunderbolt AIC £ (5 41 )

« 3xUSB2.0 #H (37FF 6 4~ USB 2.0 I » SZFF ESD (#7)
o 1xUSB3.0 #0 (37FF 2 4> USB 3.0 i » SZFF ESD (#7)
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BIOS « 2x AMI UEFI Legal BIOS * EH%1ES GUI LFf (1x £
ThEERE R BIOS Fll 1 x # 1% BIOS)

o ZFRFRZ{D UEFL EOR

« ACPI 6.1 FZNMREE

« SMBIOS 3.0 ¥

« CPU * DRAM * VPPM ~ VTTM ~ PCH 1.0V ~ VCCMPHY -
VCCIO ~ VCCST ~ VCCSA ~ VCCSFR ~ VCCPLL ~ CLK
VDD ~ PEGRCOMP H.JE % 2 i %4

E iz o WREERN : CPU ~ CPU AJIE / 7KZE ~ #LFE ~ HUFEAIIE / /KR

o JURFEHIT : CPU ~ CPU RIIE / KZE ~ HLFE ~ HLFEATIE / 7K

o BENE (IRYE CcPU IR E B o AENFEXFEE) : CPU ~
CPU AJ3 / /K2R ~ HLFE ~ HLFEATIE / KR RUG

o JURZ FREEES] . CPU ~ CPU A% / K% ~ AR ~ HLAERT
1 1 KRR

o FJEWIFE : +12V ~ 45V ~ +3.3V ~ CPU Vcore ~ DRAM ~ PCH
1.0V ~ VCCIO ~ VCCSA ~ VCCSFR

BERG o Microsoft® Windows® 10 64-bit

N . FCC~CE
« ErP/EuP ZFF (FTEFF ErP/EuP HIFEIR)

* B KRG B IEVIIRIFA TGS ¢ http//www.asrock.com

ANHEEIIA B —E NS » @15 VE% BIOS 1R E » W “HEEMER” » BIEHE
=TT TR o EATTRE A MERAHIRSE 1 - BB RGEHTH ERTR A& AT
PIT XL (AT 18 RS ATE C A& TR o Bl I T A& A BT 51 57
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1.3 BikigE

DU BRA T B kLR o IS BRERIESE RISt BRI > Bhek T o A1ERIX
SEEH F e » Bk CFRERT o R 3 APk o kB T
BT DA 2 b0 AT EEE o

TR

Short Open

bR CMOS Bk 1.2 2.3
(CLRMOS1) o o 5] o o
(W17 %24 1) E7NN BFR CMOS

CLRMOS1 nIFERR CMOS FHIEHE - EUERRFIEE LA S HEIBIAL
B B RITTENL o IR T IR o S 15 BE o (HABERIE S
CLRMOS1 _FRYEH 2 FIETHE 3 F 82 5 # o {HRZ > 1§ 54T BIOS J5 7 Al
B CMOS AN IETFHAENITERL BIOS HHTEIER CMOS » NI B A5 -
FHEXIAEFRHUTIERR CMOS #4E « BEE > 05 ~ HHA ~ BRI P EOA
Fo 8 S A EETT CMOS HLHiLE A 2 #iE b o
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1.4 IREFERIFNIE O

WRELTIE I TRBEE o T ZA G ANEFE R LB AR L] E o FFBLZNE X 2L
BERFIEE CI_L o 20 ENGE KK X PERET ©

YRR T R EHIE D -
(9 £t PANEL1) FHILAE LR REIFOT 5
(MBI H17 1) HEIFRNRGOIRE

TFATHEREE| MM - 15
, FEBRRBTNE FIES
HDLED+ %+Hi{] o

Q PWRBTN( HEFX) :
EEIWLFERT R LR FEIFAF S o F5A] LUAD & (7 IR AT R K A% 500 7 2

RESET( EEFHFX) :
EBEE|YFERTETR_ERIE ETFR o AIERIFENITEN - ToEHITIEE EATEE) » HEE
FREFTEBITER] -

PLED( Z#HELED) :
EBFINLFERTENR ERIEIRRSHETAT o RAHRIERRAFRT » I LED SERE o 2540 E
S1/S3 HEHRAAZSHT » Ik LED [AM o SR GEALTE S4 HEARARZS B (S5) B » Ik LED EK -

HDLED( #&#E5) LED) :
EREEIYLFERTTATAR_EHIREALE ) LED 7R AT » IEALIETE RIS E A KT » I LED
FEHE

BITETR ST HARIE N A T EITT A 7257 o AT B AT IR R ~ EETF ~

i LED ~ BEZLIEE) LED 54T ~ I/ a8 % o FEHLAERT RS E L Z I BT » 7
(RELSIICRIEHI AL IE VLT
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R LED A7) 75 a5 B2/

(7 #F SPK_PLED1)
(ME 1T H1514)

SPEAKER

DUMMY

DUMMY
v |

olo
Q

PLED+

PLED+

0
|

PLED

TERALFE R LED AL
FaP M e S e -

ERAT ATA3 201
(SATA3_0_1:
WEL1T 11 1)
(SATA3_2_3:

WE 1T FH 12
(SATA3_4_5:
WE1T H13 1)
(SATA3_6_7:
1T H 14 1)

|
]

1 I

T

SATA3_6 SATA3_4 SATA3_2 SATA3 0
T

1 [Ir ] [

] [

SATA3_7 SATA3_5 SATA3_3 SATA3_1

X\ SATA3 #2130 4%
15 6.0 Gb/s HimtL
HERRINEAF L # )
SATA ¥{#fagk

* NS M2_1 # SATA Al
M.2 & 5 H » SATA3 0
TR o

* NS M2_2 # SATA Al
M.2 & 5 > SATA3 1
TR o

* NS M2_3 # SATA Al
M.2 & 5 H » SATA3 4
1 SATA3_5 FFHEEEH] »
“ A5 M2_3 # PCle
M2 & S
SATA3_4 ~ SATA3_5 ~
SATA3_6 Il SATA3_7
TREEA -

USB 2.0 /i

9 %t USB_5_6)
1T H21h)
9%t USB_7_8)

WA 1T 520 1)
9 %1 USB_9_10)
1T H191)

~ o~ o~~~

USB_PWR
P-

p-
USB_PWR

MR A 3 A -
A USB 2.0 #EfHI AT LIS
FEM s e
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USB 3.0 /it . HFER A
(19 %1 USB3_5_6) Inth_PA_SSRX- Inth_PB_SSRX+ Hl o 1 USB 3.0 20
IntA_PA_SSRX+ GND N
(WA 1T 510 1) oG SCRFI MR -
o (s Hi
AT & 2 ND cEncEs BEEZE R T4 s

(9 ¥ HD_AUDIO1)
(ME1T > F25 1)

MIC_RET

R BRI
M e

Q 1. =B AL » (YR R EEL AN FF HDA 7 REIE # T(E - 151
HRBA T F AV UG T I o P ZHER G ©

2. QIRMEEH AC™ 97 BEHMENR » EHEIGLUT 25

A. ¥ Mic_IN (MIC) 1##£]| MIC2_L °
B. ¥ Audio_R (RIN) 1%#£] OUT2_R » # Audio_L (LIN) i##%] OUT2_L °
C. 15 (GND) EHEE|Heh i (GND) ©
D. MIC_RET #1 OUT_RET H T EiE EMENR » EETHEEN AC™ 97 EHNEIIR

EHEEA] -

EZARE I ER S AT ©

E. BEFARIZ 5N 2 152 Z] Realtek FEFIETIT LAY “FrontMic™ (RN ) HETTF »
% “Recording Volume” (REEH) °

FUFE R G2 O
(4 ¥ CHA_FAN1)

(ME1T - H 16 1)

TR S E K

1 GND

2 FAN_VOLTAGE SiARE R U
CHA_FAN_SPEED o

z FAN_SPEED_CONTROL e et -
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(4 #F CHA_FAN2)
(B 17T 526 1)

4.3 21

FAN_SPEED_CONTROL
CHA_FAN_SPEED
FAN_VOLTAGE
GND

FUFERTIE / KR XU
(4 ¥ CHA_FAN3/W_
PUMP2)

(W17 5FE 18 1)

4 3 21

FAN_SPEED_CONTROL
CHA_FAN_SPEED
FAN_VOLTAGE
GND

FEEAAR BT A 4 5
RPN FREE L B
ISR AEHT S5 3 5t
HURE KIS KU » 15
CHEEEIEH 1-3 -

CPU MRz
(4 %1 CPU_FAN1)
(E1TT 7))

FAN_SPEED_CONTROL
CPU_FAN_SPEED
FAN_VOLTAGE
GND

MR 4 £ cPU
NE (FENE) B
M o AR Eik B
3%t CPU A » 1514

TIEEEIE 1-3 -
CPU [ / 7K AR e o BEERERE 4 FHokim
(4 f CPU_OPT/W_PUMP) FAN_vOLTAGE UL  QEIEST
(WE 1T Hat) BLER 3 5 CPU KIS
R R - B EIEEE

FHE 1-3 -

ATX HEEO
(24 ¥ ATXPWR1)
(ME1T Es1)

AR 24 %1
ATX RO o ZEf
FH 20 #F ATX HJR »
IEUYETED 1 AOETE 13
e -
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ATX 12V B 8 o 5 L FARERE 8 £T ATX
(8 £t ATX12V1) %%%% 12V BLREEO © B 4
(ME1TT E31) h 1 FtATX HLR » IEHETIA

1 FOETHE 5 4R T -
TPM #4H) : WL CTS2F Trusted Platform
(17 £+ TPMS1) 35 83 Modue (FEFHBIE
(MF 1T E22l) EESSE58E  TPM) A4 WLRRHITEE

%

PCICLK
FRAME
PCIRST #

LAD3
+3V
LADO
+3VSB

GND

HH B ~ BT o
TPM R4t AT DUAR BB o9 2%
ZE TS D AIRRE
BRI

Thunderbolt AIC $Z[1
(5- ¥ TB1)
(WA 1T 523 D)

-

1EFF GPIO £44% Thunderbolt ™
JER (AIC) EEEE| B -

CPU £ LFE#l RAID
(4- ¥ VROCI)
(ME1TTFEo)

1

GND

+3VSB
GND

VROC RAID KEY

WEECEF CPU L Intel® T
RAID #1 CPU PCIE | NVME/
AHCI RAID °
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Intel VCOR 7= i HE 1 /5 B = PP izt
SKU EEF R FEINEE

Pass-thru Az .

¥ Pass-thru (ZZFF RAID)

LED fE A&

SRR

SZFH# A Intel Fultondale NVMe [E SR 0173
RAID 0

o Pass-thru SKU HYI&E

bt VROCSTANMOD

i VROCPREMMOD

RAID O, 1, 10

FRUE SKU [IThEE
RAID 5

« RAID 5 Write Hole [ &

1SS VROCISSDMOD

* (V7 1% Intel VEASTEAL

* LT VROC IIEHEE - 16X Intel KAVE JTER ©



1.5 FEEFxX
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EEEARALE 1 MBI ¢+ 1EFR CMOS TR mVFH FERR CMOS {H

&k CMOS T
(CLRCBTN)
(HE3T > F1a 1)

&R CMOS Ff = i
PR CMOS 18 ©

ﬁ RE XA RIS T BRI » A BEEITIRE -
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B¥{ERrmsRiEtiExR
AR ER Y TG R 5 P h & B %5 ) B SJ/T 11364-2006 THL
(BRI YRR R ) > HPE RPN TR - #ELURIE T & i8R
PR E B E A EYRBOT R T EUR NI B ZE AR I BB R YL
NG ~ W P35l SR E AR o K FSmME - SR A% G2 FIRIFE B AR
FERE—ZFR o W—RZ TR 52 ME AR o Bkl At E iz
IR AR A 10 £ -

10

FSHEYRA RN EHRREEEIRSA

HIERCT BRI REE S A ST R B e & B - SR R

R o
Eb TR FEMRIIA

T (Pb) £ (Cd) | 7K (Hg)| /ST (Cr(VD) B IRERAS (PBB) IR 4k (PBDE
R BA 1
pagag | | 9| ° © © ©
SERTE B
pexkan | %] 9| O ° © ©

O: U H B A EYTAEZA A S TR & 897 SJ/T 11363-2006 FRERLE
AIRREZORLIT »
X: FRZA FHEVRE D EZAB TR E 8- H /T 11363-2006 FRifE
HUERIRRE R » ARIZAMHT & ERELFE 7 2002/95/EC HIAHLYE ©

FE PR ATAOR Z R IR - SRISTE—MUER BEARSCT -
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UEFI SETUP UTILITY

1S

AT M EAAN#E A UEFI SETUP UTILITY fit & BHALE « FT i BN L S

4 <F2> B <Del> » ZA]LIJEAT UEFI SETUP UTILITY > 511 » FFALE K (POST)
B EMNR FIRE - A0SR SEAEEAE POST JE3E A UEFI SETUP UTILITY » AJ#%
<Ctl> + <Alt> + <Delete> BHZ RGN -1 EE A EHF RS - hr] LUET
KRG G IR R ERE T -

Q H9F UEFL B2 TS LU T UEFT (BRI 5%  FEETHE
SRR BB ST -

53



54

2EZ %5

FONEOUT » #E A BIOS I EAZFIT > EZ Mode (EZ 18 50) Frf &Ml - EZ X
B MUER UERELHNRERIZ ML AT E RS R EEAE R A
CPU HE ~ DRAM #1iIZ8 ~ SATA (Z8~ Nl S -
2 <Fe> BUTRFRREAT | 1Y “Advanced Mode ( EZutE=t) ” #40 AT LI HAE “ 55
PR i[RI B % LT o

00600 (5’ (6]

2561

Profyle 1) 00R4-7900 J4-1-36-11 1.20V Profile 3| MB4-200 34-18-18-20 1208

-]

Help ( #8)

Load UEFI Defaults ( Il1#; UEFI 2RI\ {E)
Save Changes and Exit ( fR1FHESGFEH)
Discard Changes ( N5 M)

Change Language ( FMOES)

Switch to Advanced Mode ( YJ#EI| g5 X )

QS U1 A W N =
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3 BREN
P R T S Y TURIE BIOS 128 o WAL F 45 T AR AL
TH1j15] B2 H5% i <Fo> SUAHFFHED LAI “EZ Mode (EZ X )" Hefl

3.1 UEFI ZHf2
R L E A A SRR S LU T :

FEEH WERGE  HBEE

M TE FBITIRCE

‘R SR

IR ARANTIA

RIS B HATRE AR

515 BES SR BRI SR

"x REEE

B SEHI YA FEREEL UEFI Setup Utility
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3.2 S

(< <> BEk < — > BRUEFESER RS LA HOER < 4> Bs <> BEET
FENERR LA E » S84 <Enter> #E AFFRHE © AT LU A EEUFR 8 5 7 22
I o

TEREL TR TR SRR -

SR Ui
+ /- AL T H EIIETT

<Tab> PIHET—IhRE

<PGUP> HE| E—T1

<PGDN> R T—11
<HOME> R R TR

<END> B R

<F1> B — MR

<F7> FFHE R SETUP UTILITY
<F9> DB FrE I B R ERVAME
<F10> {RTFSE R SETUP UTILITY

<F12> FTENREHE

<ESC> BRELRH R EGR A pilER
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4 FHEMHE

TEMS#E A UEFI SETUP UTILITY > 2 I B oR G v -

TEHI UEFI
T SRR BIOS T » 4% T <Fs5> ATHRAN / BSRRIsign T -
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5 & T E

TERESN T B R - AT LI B e -

HI T UEFI ZFEET WA » KM LUT UEFI 1% B FrRAIs H7(R 2% » FEAFTE
S EEC A LB A BT o

Advanced Turbo
T8 AT {57 R AR T N AR BE © LA TIURTESERY CPU SCHFILTORERT HIEY -
HIEFRF K-Series CPU B T H FI

fnEk it CPU OCEE

SSET LS PR T (L (LAY CPU BATE E o 8T - BTS2 cPU M
EH e BT T RN R C &I o FESLA K-Series CPU A
IS TR -



CPU fii®

All Core Ratio (ZZSNIZAES0)

CPU KL LaB TR AL OME S -

Per Core Mode (FF %A L)

BRI T > B PRI AR -

CPU Mesh Max OC Ratio (CPU Mesh Fg A OC {&4i)
) CPU Mesh 1% & 8 A B4 o

CPU Mesh Max OC Ratio (CPU Mesh Fg A OC {&47)
*J CPU Mesh 1% B &/ NS5 -

BCLK Frequency (BCLK ##iiZ

CPU {E 457l BCLK F%E CPU 3 » H4 /il BCLK AISANNAIER CPU A fali B {H 2 R0
HEY AR R o

BCLK Spread Spectrum (BCLK " [E#it)

JEF BCLK 4 BT L sl FHE LUE IS EMI U o TR 4 A AT HS 58 e A st
FFo

Boot Performance Mode (75| S£REMEZ)
IEFHRVERGETRAT BIOS K% BRIIMEREIRE -

FCLK Frequency (FCLK #1Z=)

A& FCLK 47 0

Intel Turbo Boost Technology (Intel Z4MIEHEA)

LR ER AT IR B EREIR S > Intel BHRA KL A EL S TR R TR A
PR <

Intel SpeedStep Technology (Intel SpeedStep £ A)

Intel SpeedStep 7 AR VFALER &3 1E2 AR e A2 [RIDIHL UK B B AT 79 REFIRLR
LR

Intel Speed Shift (Intel Speed Shift £ A)

JEF 1 251 Intel Speed Shift AT < 555 EE CPPC v2 BRI AR VFIE (%I P
N
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MFC Mode Override (MFC f& (A )

FCE MFC il -

Adjust Pll (%2 PI1)

VAL PI LK {R5E i -BCLK HLARE & -

PIl Trim (P11 {14

1E +63 FI| -63 ;2 [A]YAEE Pl {H

Pll Trim Prefix (P {#ARTER)

VREE P AR -

Change MC-PII Trim Value (PAI{F /254 PIL 518 )
1E +63 FI| -63 [ Z [RIHEE A {72 250 PIL{A(E -
Change MC-PIl Trim Prefix (A7 3R89 PU (HURRTER)
TE +63 F -63 2 [ANEHEE N 17 52151 37K PULRELATSR -
TJ-Max offset (T] B Afft%)

VARE T)- AR

DCST LUTO

fid'® DCST LUTO »

DCST LUT1

B0 DCST LUTI1 -

DCST LUT2

B0 E DCST LUT2©

DCST LUT3

B0 E DCST LUT3 ©

AVX2 Negative Offset (AVX2 fi{ff%)

AVX2 s B NSRS - AVX2 R4 R E AVX2 S E HL BRI (Turbo
Ratio Limit) M{ff%E -

AVX3 Negative Offset (AVX3 fi{ff%)

AVX3 RISV NARZHIAS - AVX3 RIS TEE AVX3 a5 NE AR (Turbo
Ratio Limit) fi{Ff%&E -



Primary Plane Current Limit (B—FH T IEH])

BCE Turbo 130T CPU AYHLIERR M (Z285)  BUKPRI RIS CPU FITT6E » B BRI AT
fREtgE -

Long Duration Power Limit (£F5F2E [BI D25 (R

FCE BT ASIRA 1 (BC) BEId BERRAINT » —ERAH Al CPU R K « B R AR £
11 CPU HITTRE » BRI AT S B LR

Long Duration Maintained (4EFFHYFFEET[R])
LR K R R D ZR R ~ B2 CPU SRR i B — R [A] -
Short Duration Power Limit (55 {57 ZE[B]THZE[RHE)

Ao B ST R G 2 (FU) i LRI » CPU I T IR o BAKBR T 747 CPU
FITigE » B R AT R PERE -

DRAM Configuration (DRAM )

DRAM Tweaker

SIS IR AR DRAM R E © #ifi OK (F7E) MAHRLHFT L E
DRAM Timing Configuration (DRAM HffFHIE )

Load XMP Setting (% XMP % &)

JEk XMP B LM DDR {EH T A HUTAE HIARAERT RIS

DRAM Reference Clock (DRAM i)

1EFE Auto (HIZ)) AR E -

DRAM Frequency (DRAM #JiZ8)

ANFIERE [Auto] (B) » W EMEHEMIFE AR ATFRER T B 5h /0 B AN A H S o
Primary Timing (E/FF)

CAS# Latency (tCL) (¥I[3fitikaE @k s[RI ZER )

podelbiick:l el AR ERSTEN e €/ piy =l 1 : DL

RAS# to CAS# Delay (tRCD) (N7 T AL AL Fan ! 51/t k22 R AT R])

RAS# to CAS# Delay (AT L (L HZI JIsh b RIAEIRAS (8]) = FRRATETEIVI RN
P12 R R S A A
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Row Precharge (tRP) (ZI[FFEHE)

Row Precharge (FIIFiiFtHE) : K {H precharge (FFTH) damEHTH T —1T.Z[AIFEHINT
i

RAS# Active Time (tRAS) (TTHiHEEHZSF(A])

bank active 5% (H precharge (FIFEFL) i i (A1 AT B %L -
Command Rate (CR) (A7F#ZR)

RN AT LA B — 1 active fi 72 [RAIAAEIR -

Secondary Timing (ZHFfF)

Write Recovery Time (tWR) (5 APKET[A])

TEFERE B A EZ J5 » ATLATIFE L active bank CHRUTFHEHIT) 2 AT FRFAVE
IRHHR] €

Refresh Cycle Time (tRFC) (fill /& HART[A])

K Refresh (i) ditr ELEIH— Activate (E0E) o B[R 2T 5 -
RAS to RAS Delay (tRRD) (ATFAT L& Fu 2 T i bk HOAE AT E])
FHIE) S AN R R ST R S Y A T2 (R sT S

RAS to RAS Delay (tRRD_L) (W7 T LA i1 T kb A AE 1R s a])
FEIE) S AN R BT R S Y A T (R s S

Write to Read Delay (tWTR) (5 AZ[FEHUEIR )
RIE—MAE NRER T —ZLH o 224 N AR ST 2 (R R B -
Write to Read Delay (tWTR_L) (5 AZ[EUER )
RiE—MAE NRER T —JL o AR N AT ST 2 (B IR B -
Read to Precharge (tRTP) (BZEU T 7 )

e T 2T O A B AR 2 Al AT o

Four Activate Window (tFAW) (PIMFR# TS )

FOVFAHIEI R DU BT R A (R ]

CAS Write Latency (tCWL) (¥#ihEE A ZEIR )

BiE CASEAZER -
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Third Timing (55 =KfF)

tREFI

W ) 0 st (R ]F lT F EA

tCKE

Fii'E DDR4 #f A HRIFTE E MBI T 22D — ANl i I B o
tCCD

BB R — 159 0E (rank separation) S5/ - & CAS % CAS (H1: READ % RAED
@ WRITE 2 WRITE) ©

tCCD_L

BB A — 19 0F (rank separation) S5/ - & CAS % CAS (H1: READ % RAED
g WRITE Z WRITE) °

tCCD_WR_L

BB A — 159 0@ (rank separation) S5 - f5 CAS % CAS (H1: READ £ RAED
8¢ WRITE Z WRITE) °

tRRDS
FRFIF AR (i BT S A AT A2 [ RS fg o
tRRDR

MANFIRY DIMM separation (737[) 30 & Read to Read (15 - 152) AR ESIENEER
Back to back (5 - J§) READ to WRITE (i - &) o

tRRDD

i P ITTE %2k tRRDD % E » BRIAESZ [Auto] (BE)) °

tRWSR

i FHMITTH S 2 tRWSR 8 H » BRIME R [Auto] (HE)) e

tRWDS

{50 P E B0 CRWDS 1% » BRIMESZ [Auto] (HE)) ©

tRWDR

{5 52 tRWDR 1% & « BRIA(EIE [Auto] (HE)) e

tRWDD

{5 AT H S 24 tRWDD 1% - BUIAESE [Auto] (HEf) © 63
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tWRDS
{55 FLITTEI BB tWRDS 14 < BRIAE 2 [Auto] (7)) ©
tWRDR

{55 FFLI O B8 tWRDR 14 < BRIAE 2 [Auto] () -
tWRDD

{55 FLIITET B84 tWRDD % - BB [Auto] (HEh)
tWWDS

{55 PRI B0 W WDS 15 » BRIAJELR: [Auto] (EI3) <
tWWDR

{5 LT BB W WDR 1 « BRIAJELRE [Auto] (EI3h)
tWWDD

{#H FA LI # K tWWDD 1% - BRME S [Auto] (HEh)
Fourth Timing (ZEPURSFF)

RTL (A1) ({E&ZER (A1))

WE B A1 R,

RTL (A2) (FRAEIR (A2) )

WE B A2 R,

RTL (B1) ({EXRIER (B1) )

WEEE Bl WHHRER.

RTL (B2) (F3RZEIR (B2) )

WE I B2 MR TR,

RTL (C1) ({FRZER (C1) )

WE B C1 ERER,

RTL (C2) (fERIER (C2) )

WE B C2 (BRI,

RTL (D1) ({£3&4ER (D1) )

WEEIE D1 FIERIER,



RTL (D2) ({H3R4ER (D2) )
B EE D2 (R IER.

IOL (A1) (IO ZEiR (A1))

W EIE A1 Y 10 2R,

IOL (A2) (10 ZE5E (A2) )
B A2 fY 10 ZEiR,

IOL (B1) (IO ZEiR (B1) )

B W B1 Y 10 MER,

IOL (B2) (10 ZE5E (B2) )

B EIE B2 B 10 fER,

IOL (C1) (10 &R (C1) )

I EEE CL 1Y 10 JER,

IOL (C2) (10 ZEiR (C2) )

I EE C2 1Y 10 ZEiR,

IOL (D1) (IO ZEiR (D1) )

I EIE D1 Y 10 ZEiR,

IOL (D2) (10 ZEiR (D2) )

5% EIE D2 1 10 fEiR,
Advanced Setting ({FZ21% &)
ODT WR (A1)

FE s Al FNTFER S5 R PR WRe
ODT WR (A2)

BB i A2 HINTFA LSS WRe
ODT WR (BI)

B B 3l B HONTF A5 HIHES WRe
ODT WR (B2)

B B 3 B2 {17 L5 88 WRe
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ODT WR (C1)

AL I8 C1 EIAFLR g rfH S WRe

ODT WR (C2)

AL E I8 C2 BN TFER e ra AR WRe

ODT WR (D1)

M E 818 D1 BN 78 e fH AR WRe

ODT WR (D2)

FC B 18 D2 AL 55 S WRe

ODT PARK (A1)

Pt SHIE Al FINTFLR L B 3% PARKe

ODT PARK (A2)

B IS A2 FN P24 45 AR PARK.

ODT PARK (BI)

BiC B M8 Bl A FLA 5 fH AR PARK

ODT PARK (B2)

M B W18 B2 YN 744 45HE 2% PARK

ODT PARK (C1)

ALE I8 C1 AL RS PARK.

ODT NOM (Al)

ERATEE ODT (A1) HEZ) / FLE - BB [B5h]
ODT NOM (A2)

ERIEE L ODT (A2) AB/ FihikE - BOA&E S (H20] -
ODT NOM (Bl)

EFAMTEE ODT (B1) NEE) / FEhLE - BNEE N (B8] -
ODT NOM (B2)

AR E S ODT (B2) B3N/ FahikE - BOALE S (B3] -



ODT NOM (Cl1)

0 FILIE S ODT (C1) WHE) / FEhiE - Bl E oy (B8] -

ODT NOM (C2)

HAMITE#E L ODT (C2) HBF) / Fon&E - BAEH (B3] -

ODT NOM D1)

HAMIE#E L oDT (D1) HEE) / FEhi%E - BONRE S (H3)] -

ODT NOM (D2)

HAMIE L ODT (D2) HEZ) / FINLE - B E N (3] -

MRC Promote Warnings (MRC 2 /1% %)

% MRC B R IR EI RS E R

Promote Warnings ($2 /1% %)
eSS R TR E R E Y -

Halt on mem Training Error ({72 EE1RITET15)
(S FHBLTE S A BEE ] < NTEIIER RIS 7o

Voltage Configuration (FE/EACE )

CPU Input Voltage (CPU Input F[%)

fid & CPU Input H[E

CPU Load-Line Calibration (CPU f#; £k FEHUE)

X299 Designer+

CPU Load-Line Calibration (CPU €5 #&A0UE ) ] FFBHIA 1L R 4% fii i CPU Ha &

TH-

VPPM AB Voltage (VPPM AB /%)

0 & VPPM AB FiJE o

DRAM AB Voltage (DRAM AB i)

fiiE DRAM AB [ o

VTTM AB Voltage (VITM AB /%)

Bii'E VITM AB Hi[E o
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VPPM CD Voltage (VPPM CD Hi[%)
fii & VPPM CD Hi[f o

DRAM CD Voltage (DRAM CD Hi[E)
fil'® DRAM CD Hi[E

VTTM CD Voltage (VITM CD HL[E)
Bl'E VITM CD HiJE

1.0V PCH Voltage (1.0V PCH /%)

B R HE (LOV) e

PCH PLL Voltage (PCH PLL /%)
PCH PLL HLEH BT BCLK A > L AERE (Y2 T A 7 431 o
VCCIO Voltage (VCCIO /%)

Al B VCCIO HifE o

VCCSA Voltage (VCCSA /%)

Fi & VCCSA HJE -

CLK VDD Voltage (CLK VDD Hi[%)
FiE CLK VDD HiJE o

FIVR Configuration (FIVR fil'&)

CPU Vcore Voltage Mode (CPU % LHLEIE =)

WE IS ORIFEE. f5 CPU LRI S RFa K. 1E Override fzUr, 1EiFMH)
FEL R 55 T R EATER . 7E Adaptive fEXHT, {RAE turbo SECHHR A . HIEIR
IS PR AL B B

Vcore Voltage Additional Offset (%[ FE LM HIRS)
W E AR LIEN SR L .

Offset Prefix ({RFZHT4R)

W E N IEB L

CPU Mesh Voltage Mode (CPU Mesh Fi£45 )

B ALPEER UNCore HIFLE, fFFHEF. #2815 CPU Mesh ST R £, 1E
Override BT, JEFRITH RN B 22 FTH HEIT. 7£ Adaptive BT, {U7E turbo 1
68 AL, HEMEN AR IILE.



CPU Mesh Voltage Offset (CPU Mesh FLIE (%)
1% CPU Mesh UIRFSHLE, A RHAN “ZHR

Offset Prefix ({5 RI4%)

VB R E NV IER UL

Sysyem Agent Voltage Offset GREEVERF [ E(RFS)
WE ARG LR, B RSN 2R,

Offset Prefix ({RF£HT4R)

BB B A IERE U

VCCU Voltage Offset (VCCU Hi[E{Rf%)

WE VCCU MfRFE . s Al “Z R,

Offset Prefix ({RF£RT4E)

BB A A IERE U

CPU Integrated VR Faults (CPU 5£{ VR #{[& )

S FIVR G LATH R B Al CPU I S g FE R A SE A B
CPU Integrated VR Efficiency Mode (CPU £/} VR BZEFE )
JEF FIVR RCAE BILITTRE . S5 R TS SEAF PERE R T BE
SVID Support (SVID 37 #5F )

JEH 1 55 SVID. B5H sVID 258 ki A S

Save User Default (FR1£HFELINE)
FA—PECE S » X5 enter FHR BRFAMFELIME -
Load User Default (J[1#HFEAIME)

I AT R PR AE -

Save User UEFI Setup Profile to Disk (4 UEFI & &0 B SR 1FE]
M)

FBNEAAAT UEFL BCEE P B B R A7 2R A

Load User UEFI Setup Profile from Disk (G INE A~ UEFI &% &
B)

ST AT LRSS sk LART PR O B S0
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6 =k
TEMWE A ERTLECE DL IE - CPU BLE I BN S ~ TEEECE - Intel (R)
Thunderbolt™ ~ #8%% 10 Fr'& ~ ACPI it & ~ USB i B fl l{E M El o

EMLES 7 IR EL A IR AT B AT RE 238 /R T -

UEFI % &
UEFI % B
BEFEE A UEFL 1% B SCFIRE PRt AL B R o

WA T
1EFRE A UEFI 5B SE AR PR R Bk A DT ©

EiE UEFI

LIEN [ BB F B RSS2 EE P ] UEFT B 22/ 1920
x 1080 ° # Tnes T RF 2 ENE 7 H#25 ) UEFI B #2854 1024 x 768 © 41%
BN [ KA ] B UEFI o #2540 1024 x 768 ©



6.1 CPU il &

Intel FBELTER A

Intel B AU EE A AU LA (TS0 - T ERTH A RO B
SRS N A

ERRTERE QL PR AR S EE TR R I S

CPU C RS

B CPU C AR SRR T8 » BT C3~ Co M1 C7 20 A LA B AT ikt
fy-

Processor Hot Modes (4ZbHHER SR )
LA BRI R N R (B L) » PROCHOT# 14 &85 « #F WA= FFE »
HMRAFEET LKE) PROCHOT# LA 140 P 5

CPU 1 AR A7
JEF CPU PSSR EEFEHILARS CPU i

Intel EEAMEEA
Intel EERULEAIVF— - FETEMSI A KAESTS A E ARSI AR » LU
— M EHRA AT ES MR AR -
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Intel Safer Mode Extensions (SMX)
JEH / ZEF Intel SMX (Safer Mode Extensions) ©

RE(FTIE A
BT AL TR OSBRI o h5 P PTRUR S P o

FRARGAFATTIAL
FERFRAANERE A THIRN TS I F1T o B T U % T RE -



6.2 TFARCE

Above 4GB MMIO BIOS Assignment

JEF 1 25 4GB UL/ MemoryMappedlIO BIOS 43 o 7+ Aperture Size (FLIZA/N) 1%
B 2048MB I HENEEH

VT-d

Intel” L E AR Directed /0O 355 o] H BRI IE BN b 8 @ B s AR /57
SRR SR > DU R LA NI RT & BRI ~ 2 2 1 ~ FRES A /O 1 RE - SRBE ATl

I FAREF o

PCIEl iEHHE
1EFE PCIEL JEHEHE -

PCIE2 EHEHE
1EHE PCIE2 iEHGHHE

PCIE3 EHEH &
1EF% PCIE3 7EHEHE -

PCIE4 EHHE
1EF% PCIEA JEBEHFT -

PCIES5 EHH &
1%4% PCIES JEEEHE -
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PCI Express [ A1

SR TP ATHETT PCI Express (EMESASE R 1AL 1ERE -
PCI-E ASPM  £f

WAETUE A / SRS ATE CPU T %41 ASPM S7HF
PCH PCI-E ASPM T/ #¥

I ESUE A / SEFI4TITATE PCH FAE&H] ASPM i
PCH DMI ASPM 7

RIS / Z5FFTE PCH DMI %4 Y ASPM 37§ o

ik LAN
5 P PR A A e 2 o

Wik HD =40

TR 1 BE PN 00 o 1 I B PO ST e T A R B sE
.

AITTEIR

FIF /2 PR R v 4

R IECRERR

TETH AL PR » AL B R EAR 5L L T -

2L / FARRTERIRE

R R AR IR A ISR [ L] TUIE SRR S AR 5 ] o
UNFGERE [FFIL ) WITEFIRIR S SRS TR -



6.3 IFEECE

MO T

SATA 75|28
B /2R SATA #EHI3s

SATA i8R d

7 SATA HEMHII&R AT SCRF R ACH B

SATA Ui %

[AHCI]: SZFf R FHERERTHTIIAE ©

[RAID]: % MR B g &2 — M Z B HoT -

B 1D

B 1D W VTR s R A i & 1D A S TIRE -

[ FFJ& ]: JF/8 RSTe (Rapid Storage Technology enterprise) JHE
[ €71 ): 775 RST (Rapid Storage Technology) JJgE ©

* VEE  FZ0%E 44 Jane BY 28 lane FHOLAbFE S s RSTe 53745 PCH PCle NVME» 5%
£ VROC (CPU LAY Intel® EHIl RAID) °
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SATA FEha\ s & F
oV SATA 1R & TEFIE BN HAIRIE AEAERELUAZ 5 A2 B (X AHCT a5

I SM.ART.

S.M.ART ZR HBMETE ~ DA IR SR « BRI EA L A R 40 FRt
TR 5 AR R T AT P ©



6.4 Intel (R) Thunderbolt™

Intel Thunderbolt™ A
TFE B 5417 Intel® Thunderbolt™ ZhEE °

el
fEET LA Thunderbolt S [1E 382 2 27 5|
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6.5 H IO Bl E

PS2 Y-Cable
JEH P2 Y BUR A SO ILETIRE E N [ B3 ] -



6.6 ACPI il &

FEREEINTE
TEFREEF VT ACPI HEHESAY S1 o VR HEh LISEH] ACPI S3 7

PS/2 B
FVFEIT PS/2 BB R YL -

PCIE 1&%4& FF 1l

FeVF3EIT PCIE 1% & M EESALE » FHR PO Mii -

TERFFAL

VB SERT IR o AR B By OS (FRIRMEASE) ATLIE I HE A5k b
.

USB # 4% / A2 AL
SOV B T B0 PR RS M R

USB BRI
FeF BT USB BEFRMEEAYE o

:m}
EV ~
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6.7 USB il &

&4 USB 3 Ff

FEFIBCEEFIEEXT USB 2.0 1R 8 AR SR E RS ST AR AGEE] USB FRA R
A SR 48 USB 3785 © 1%£8F UEFI Setup Only ({X UEFI 1% ) AT A{E UEFI
1 E Fl Windows/Linux #{E-R4% T = FF USB -

PS/2 Simulator ( PS/2 {HE. )
JEFILIE {# non-USB aware FIFAFAGERE 5 32 FF USB legacy %Y
* A 5ZE%E Windows 72 fi I AE T -

XHCI Hand-off

XA EF XHCI hand-off B E RS HIAR 77 % - XHCI BIFTE RS B
XHCT JKBHRTE



6.8 MIEHzHE

et
B AR IR B0E Trusted Platform Module ((S{E &R TPM) %%

o
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7 THE

PREST
AR PC LTI R ZAERE - EMASER 2 A8 L BRI E -
E A

TR G| 22272 FE T 5 Bh /08 RATD JRENFE e S B 24 S5 USB 126#1% 4% -
SHIIXNREFES » 1544 SATA B F SN RAID » Z )5 /&R LITE RAID #2047
SESERYS

Instant Flash

1% UEFI SUFRIFTE USB 1768144 L » R5121T Instant Flash LIEHTA

UEFI

=%

IR M FARIAR S5 5 N I T 8 FUEE B B 9iY UEFT [E14: o FEE F = -2 /i

IR EMAACE -
* BT BIOS & (AR S » FENT A U £ 5 A At hsE -



Xt% UEFI

L — ROM WUGHIFBOT (AT > 1E PHE] 55— Flash ROM FFHATI
PAZEED &

R E AL B ST TR B E -

Internet 1% &

TEBCE SCHIRE s F B A 3l

UEFI T#EIk%E s
MERR— MR Z3 255 T # URRL &4 -
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8 fER{H AR

L*K \Tww RGP AR - BLE CPU IR ~ EARRE ~ NFEEE

RS
AR [ -

TS

1EFE CPU MR 1 2 IR EBOEIRE E L LIS E 5 Fh CPU IR EFH N EFNE R

TE— IR R -

CPU XE 1 1XE

1 CPU NR 1 BB FREE L LOEE 5 CPU B & H A FE &
FI XU E o

CPU X 53 Step Up
%€ CPU Fan Step Up HIEI{E
CPU X\ Step Down

7€ CPU Fan Step Down FJHE

fEE— R



CPU_OPT/W_PUMP FFx

4% CPU BT BUKIE KRR o

CPU Optional X ESEHIIET

J CPU 1B KGR PWM R B DC = -

CPU Optional NEFIXE
7 CPU &AL MR NG  BOEREE RIS E 5 1> CPU R » FEhEA
1 T B XU o

CPU Optional X5 / W_PUMP (& ER
% CPU i%&H0 KRR — AN XURHELEE IR o

MFEAES 118
SERALFEAR 1B SRR EE LDRE 5 Fit CPU R EE N AFFINRLEEHEE —
AMHRIH KRR -

MAENES 1 BEHR
IEREAFE XU 1 VR AR
MLFEXES 1 Step Up
EENLAE NG 1 Step Up HIEUE
18X ES 1 Step Down

W RENFENG 1 Step Down FYSUE

HFEXES 2 1R E
SRR 2 82 SORFREE LLNEE 5 #f CPU IR I A R —
AMRISEA R SR -

AN 2 ) BERR
JEFEHFE XU 2 1A AR -
HFEXES 2 Step Up

BENFENGR 2 Step Up FIEUE
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WFEXES 2 Step Down
BENFEAE 2 Step Down FIEUE

MFENES 3/ W_PUMP 15
IEFHIFERR 3 BKIE KRR -
MAENXE 3 ZEHET

3 HUFE X 3 153% PWM Bk DC = -

HMFENES 3 1B
N R 3 EHENREE SOAREE GRS 5 1 CPUIRE » FERE MR
B A B RO PR o

ARG 3/ W_PUMP iR EIR
79 MRS 3 18— D RURIR VR -
HLFEXES 3 Step Up

BEN AN 3 Step Up MOXUE
MFEXES 3 Step Down
WENLFEA 3 Step Down HIEUE

RS
PR IR » 18 AT IR 2 X o



9 T4
TEMER e ST LN B e MR SR A 1 P30S o T LG B A st

B PR

15 BB S P AR A 2 o UL VB AR P UEFI Setup Utility AR5
o FHEEAHZ enter MHFRZERT -

FA s

B BCH I PR S o B PTRRESEER UEFI Setup Utility HHRIZE o 155
HFEZ enter MHFRZRY -

a5
JE RS £F Windows 8.1 Z 25| 5 ©

TPM 1% &
FFE 1 0 ME HRY Intel PTT o 5% #1101 H SR {5 FA AT TPM f&H
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LR TR gt BT A% 4 DB E S | S8 EAS  S5ES

MHER LAN 5|5

FOVEEIT IR LAN MU AL -

i a= K N

Bl B S BRI A

5 IR A e

BEFRTE R B B B B S T TF o

IRBFAERGLEENIT [ FUEMS R S AL TIT « BT > 3R RN 85 o

JEF AT TS 5 BT - ZEF AL RIER POST 25 °

0 ROM

BRI ROM SRFTE BT AN ROM {58, BB E NI ROM (MNREEEA T
BFHHIT) o SRS E RS | S -

5| PRI (R

IS BN 23| S MR 2 BRI E -



CSM (FEZM S i)

CSM

JBH P B AR A LR 1B ST FRIEEIETEIEIT WHCK MR o 41515
{# F Windows 8.1 64-bit FH FrE A% 4% £F UEFL NIt AT LIZERH cSM LA
S hs | 55

JE%/ PXE OpROM il
R UEFI ATHEATH S EE UERTE#F ROM HITRE < i3 (UE S AIEIT R e
Hrikrt ROM HYTH - 5 “NEITE” LUKFFHIT legacy 55 UEFL IEHC ROM ©

A5 7% OpROM il

JEFE(Y UEFI AlIE 1T HSCHF UEFLIE(F ROM BT i RUE S rlzA T H S Rty
HEiErF ROM HYTE - 3 “NEITE” LURFFHUT legacy 55 UEFL 1T ROM ©

JBEIST OpROM il
1E Y UEFI AiZ1TH S5 UEFLIECE ROM BYTIHE « & FUE S a3 Fi g
it ROM IIHE « 5 “NEFE" LG PUT legacy 5 UEFI IEfT ROM ©
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RFHEUTER
TEFRHETI LI E R “RAFEL B ORI E 27 S50 < L5 [ #A7E | TTHE
B UEFI SETUP UTILITY

BEEEUOHERH
BEFRIETET LIS B “MEFEFE R HILE 27 &5 o 3% [ 1€ | iLEH
UEFI SETUP UTILITY [MAME(E 5 2 -

MR
VEFRISEITE LU TS, “ ek 27 20 « 5% [ B | iRRTa Rk -
HlEL UEFI BR0ME

IR FTEE T UEFT BRAE - FTLUEF Fo BEHUTILIRIE -
MO 5515 45 HHFE 5 EFI Shell

# shellx64.efi EHlE| root (1R) EFRLUBES) EFI Shell ©



X299 Designer+

A-Tuning SETUP UTILITY

A-Tuning B EE5 R ES  © R 2 - B 2 H o RERIBE L
FREFF -

1 Z%E A-Tuning

TR EER TS T 8k A-Tuning N ARRFF 3805 > A TERH EEE
“A-Tuning” FIfRe Wd “A-Tuning” W@ #7° A-Tuning F3EHATH

2 {8 H A-Tuning

A-Tuning F3HAH 6 14 Operation Mode (H{FEX) ~ OC Tweaker
System Info GAZE(S/E.) ~ FAN-Tastic Tuning (Z25XG ) FII Settings (X&) °

Operation Mode (#{/Fi& =)
SEFRTT BN ARV R -

Operation Moda
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OC Tweaker
ABH RS -

0C Tweaker

Systam Info

B +
= — +
= i— +
Htags
= +
- +
= +
- +

System Info GRAE(EE)
BEEELRFENER
RS ATREN T RGNBIER” AR o

System Information

Hatware Menitor

MiB Tenpermre SCIBLF  CPUFan] Speed IN4SREM Chassis Fanl Speed




T
FERMPECE RS A NFR KRR - 2R BOER N - XUR 2 ez
T

FAN-Tastic Tuning

U FANL -

1608

@)
b RPM
a1 0% RPM
m ik L

Wik
Wik
NiA
708 WA RPM
= P Wk RPM
- s Wik RPN
aps WA RPM

wE

BLE 2 A-Tuning o AIRAEATE A-Tuning £ Windows {240 BEhit BEhiE
1T 1EHEEE Auto run at Windows Startup (7 Windows BT HEETT) ©

Settings

Verzizn: 300
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Contact Information

If you need to contact ASRock or want to know more about ASRock, youre welcome
to visit ASRock’s website at http://www.asrock.com; or you may contact your dealer
for further information. For technical questions, please submit a support request

form at http://www.asrock.com/support/tsd.asp

ASRock Incorporation

2F., No.37, Sec. 2, Jhongyang S. Rd., Beitou District,
Taipei City 112, Taiwan (R.O.C.)

ASRock EUROPE B.V.
Bijsterhuizen 11-11

6546 AR Nijmegen

The Netherlands

Phone: +31-24-345-44-33
Fax: +31-24-345-44-38

ASRock America, Inc.
13848 Magnolia Ave, Chino, CA91710

U.S.A.
Phone: +1-909-590-8308

Fax: +1-909-590-1026



c € EC-Declaration of Conformity

For the following equipment:

Motherboard

(Product Name)

X299 Designer+ / ASRock

(Model Designation / Trade Name)

ASRock Incorporation

(Manufacturer Name)

2F, No.37, Sec. 2, Jhongyang S. Rd., Beitou District, Taipei City 112, Taiwan (R.O.C.)

(Manufacturer Address)

is herewith confirmed to comply with the requirements set out in the Council
Directive on the Approximation of the Laws of the Member States relating to
Electromagnetic Compatibility Directive (2004/108/EC) and Safety Directive (2006/95/
EC), the following standards are applied:
EN 55022: 2006+A1:2007
EN 61000-3-2: 2009
EN 61000-3-3: 2008
EN 55024: 1998 + A1:2001 + A2:2003

IEC 61000-4-2: 2008;

IEC 61000-4-3: 2010; IEC 61000-4-4: 2010;

IEC 61000-4-5: 2005; IEC 61000-4-6: 2008;

IEC 61000-4-8: 2009; IEC 61000-4-11: 2004;
EN 60950-1: 2005 + A1:2009

IEC 60950-1: 2006 + A11:2009 + A1:2010 + A12:2011

BEEA

The following manufacturer / importer or authorized representative established within
the EUT is responsible for this declaration:

ASRock EUROPE B.V.

(Company Name)
Bijsterhuizen 1111 6546 AR Nijmegen The Netherlands

(Company Address)

Person responsible for making this declaration:

>

(Name, Surname)
A.V.P

(Position / Title)
July 7, 2017

(Date)

P/N: 15G062038000AK V1.0
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