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Safety information

Electrical safety

To prevent electrical shock hazard, disconnect the power cable from the electrical outlet
before relocating the system.

When adding or removing devices to or from the system, ensure that the power cables
for the devices are unplugged before the signal cables are connected. If possible,
disconnect all power cables from the existing system before you add a device.

Before connecting or removing signal cables from the motherboard, ensure that all
power cables are unplugged.

Seek professional assistance before using an adapter or extension cord. These devices
could interrupt the grounding circuit.

Ensure that your power supply is set to the correct voltage in your area. If you are not
sure about the voltage of the electrical outlet you are using, contact your local power
company.

If the power supply is broken, do not try to fix it by yourself. Contact a qualified service
technician or your retailer.

Operation safety

Before installing the motherboard and adding devices on it, carefully read all the manuals
that came with the package.

Before using the product, ensure all cables are correctly connected and the power
cables are not damaged. If you detect any damage, contact your dealer immediately.

To avoid short circuits, keep paper clips, screws, and staples away from connectors,
slots, sockets and circuitry.

Avoid dust, humidity, and temperature extremes. Do not place the product in any area
where it may become wet.

Place the product on a stable surface.

If you encounter technical problems with the product, contact a qualified service
technician or your retailer.



About this guide

This user guide contains the information you need when installing and configuring the
motherboard.

How this guide is organized

This guide contains the following parts:

1.

Chapter 1: Product Introduction

This chapter describes the features of the motherboard and the new technology it
supports. It includes description of the switches, jumpers, and connectors on the
motherboard.

Chapter 2: Basic Installation

This chapter lists the hardware setup procedures that you have to perform when
installing system components.

Chapter 3: BIOS Setup

This chapter tells how to change system settings through the BIOS Setup menus.
Detailed descriptions of the BIOS parameters are also provided.

Chapter 4: Software Support

This chapter describes the contents of the support DVD that comes with the
motherboard package and the software.

Chapter 5: RAID Support
This chapter describes the RAID configurations.
Chapter 6: Multi GPU Support

This chapter describes how to install and configure multiple AMD® CrossFire™ and
NVIDIA® SLI™ graphics cards.

Where to find more information

Refer to the following sources for additional information and for product and software
updates.

1.

ASUS website

The ASUS website (www.asus.com) provides updated information on ASUS hardware
and software products.

Optional documentation

Your product package may include optional documentation, such as warranty flyers,
that may have been added by your dealer. These documents are not part of the
standard package.

vii



Conventions used in this guide

To ensure that you perform certain tasks properly, take note of the following symbols used
throughout this manual.

DANGER/WARNING: Information to prevent injury to yourself when trying to
i \ complete a task.

' \ CAUTION: Information to prevent damage to the components when trying to
/e complete a task

R IMPORTANT: Instructions that you MUST follow to complete a task.

% NOTE: Tips and additional information to help you complete a task.

Typography
Bold text Indicates a menu or an item to select.
Italics Used to emphasize a word or a phrase.
<Key> Keys enclosed in the less-than and greater-than sign

means that you must press the enclosed key.

Example: <Enter> means that you must press the Enter or
Return key.

<Key1> + <Key2> + <Key3>  If you must press two or more keys simultaneously, the key
names are linked with a plus sign (+).
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X99-M WS specifications summary

Chipset

Expansion slots

Multi-GPU support

Storage

Wireless data network

Bluetooth

LGA2011-v3 socket for Intel® Core™ i7/Xeon® E5-2600/1600 v3
processors

Supports 22nm CPU
Supports Intel® Turbo Boost Technology 2.0*

* The Intel® Turbo Boost Technology 2.0 support depends on the CPU
types.

Intel® X99 Express Chipset

4 x DIMM, Max. 64 GB, DDR4 3200 (O.C.)* / 2800 (O.C.)* / 2666
(0.C.)* /2400 (0.C.)* / 2133 MHz, non-ECC, unbuffered memory
(When installing Intel® Socket 2011-v3 Core™ i7 processors)

4 x DIMM, Max. 64 GB, DDR4 2133 MHz ECC, unbuffered memory
(When installing Intel® Xeon™ E5-1600 v3 / 2600 v3 processors)

4 x DIMM, Max. 64 GB, DDR4 2133 MHz ECC, register memory
(When installing Intel® Xeon™ E5-1600 v3 / 2600 v3 processors)

Quad channel memory architecture
Supports Intel® Extreme Memory Profile (XMP)
* Hyper DIMM support is subject to the physical characteristics of

individual CPUs. Refer to memory QVL (Qualified Vendors Lists) for
details.

3 x PCI Express 3.0/2.0 x16 Slots (40-Lane CPU: x16, x16/x16, x16/
x16/x8 Mode; 28-Lane CPU: x16, x16/x8, x16/x8/x4 Mode)

1 x PCI Express 2.0 x1 slot

Supports AMD® 2-Way/Quad-GPU CrossFireX™ Technology
Supports NVIDIA® 2-Way/Quad-GPU SLI™ Technology
Intel® X99 Express Chipset with RAID 0, 1, 5, 10 and Intel®
Rapid Storage Technology 13 support

- 8 x SATA 6.0 Gb/s ports

- 1 x M.2 Socket 3 with M Key, Type 2260/2280 Storage Devices
Support (SATA/PCIE mode)

- Supports Intel® Smart Response Technology**

** These functions will work depending on the CPU installed.

1 x Intel® 210-AT Gigabit LAN controller

1 x Intel® [218-LM Gigabit LAN- Dual Interconnect between the
Integrated LAN Controller and Physical Layer (PHY)

Wi-Fi 802.11a/b/g/n/ac, supports dual band frequency 2.4/5 GHz

Supports ASUS Wi-Fi Go! utility

Up to 1300Mbps transfer speed

Bluetooth V4.0

Realtek® ALC1150 8-channel high definition audio CODEC featuring

Crystal Sound 2

- Separate Layer for Left and Right Track, Ensuring Both Sound
Deliver Equal Quality

- Audio Shielding Ensures Precision Analog/Digital Separation and
Greatly Reduced Multi-lateral Interference

- Audio Amplifier to Enhance the Highest Quality Sound for
Headphone and Speakers

(continued on the next page)



X99-M WS specifications summary

- High Quality 109dB SNR Stereo Playback Output (Line-out@
back) & 104dB SNR Recording Input (Line-in) Support

- Absolute Pitch 192khz/24bit True BD Lossless Sound
- BD Audio Layer Content Protection

- DTS UltraPC Il

- DTS Connect

- Supports Jack-detection, Multi-streaming, Front Panel Jack-
retasking (MIC)

- Optical S/PDIF out Port at back I/0

Intel® X99 Express Chipset -

-6 x USB 3.0/2.0 (2 ports at front panel, 4 ports at rear panel)

-6 x USB 2.0/1.1 ports (4 ports at mid-board, 2 ports at rear panel)
ASMedia® USB 3.1 controllers

-2 x USB 3.1/3.0/2.0 ports at rear panel

High Performance

5-Way Optimization by Dual Intelligent Processors 5
- Whole system optimization with a single click! 5-Way optimization
tuning key perfectly consolidates TPU, EPU, DIGI+ Power
Control, Fan Xpert 3, and Turbo App together, providing better
CPU performance, efficient power saving, precise digital power
control, whole system cooling and even tailor your own App
usages.
DIGI+ Power Control
- CPU Power
Industry leading digital 8-phase power design
- ASUS CPU Power Utility
- DRAM Power
Industry leading digital 4-phase DRAM power design
ASUS DRAM power utility

TPU
- Auto tuning, TPU, GPU boost, 2-level TPU switch

EPU
- EPU, EPU switch

ASUS Exclusive
Features

Fan Xpert 3

- Featuring fan auto tuning function and multiple thermistors
selection for optimized system cooling control

Turbo App

- Featuring system performance tuning, network priority, and
audio scene configuration for selected applications

UEFI BIOS
- Most advanced options with fast response time

M.2 Onboard
- The latest transfer technology with up to 10 Gb/s data transfer
speeds for M.2

(continued on the next page)



X99-M WS specifications summary

ASUS Exclusive
Features

Rear Panel I/O Ports

Special Memory O.C. Design
- Superb memory O.C. capability under full load by minimizing
the coupling noise and signal reflection effect
Wi-Fi GO! Function: Cloud GO!, Remote Desktop, Remote
Keyboard & Mouse, File Transfer

Media Streamer
Gaming Scenario

Turbo App
- Perform Each Application with Tailored Performance, Network
Priority and Audio Configuration for Your Needs
Turbo LAN
- Experience smooth online gaming with lower pings and less
lags
Crystal Sound 2
- Feel the sound power with different usage scenarios

Steam support
- Compatible with the most fun gaming platform under Windows®
system

ASUS EZ DIY

Push Notice
- Monitor your PC status with smart devices in real time

USB BIOS Flashback
- With USB BIOS flashback wizard for EZ BIOS download
scheduling

UEFI BIOS
- Featuring friendly graphics user interface
- O.C. Tuner
- CrashFree BIOS 3
- EZFlash 2
Q-Design
- Q-Code
- Q-Shield
- Q-LED (CPU, DRAM, VGA, HDD LED)
- Q-Slot
- Q-DIMM
- Q-Connector
2 x RJ-45 ports for GbE LAN
1 x 8-channel audio jack
1 x Optical S/PDIF out

1 x ASUS Wi-Fi Go! module (Wi-Fi 802.11 a/b/g/n/ac and Bluetooth
v4.0)

2 x USB 3.1 ports
4 x USB 3.0 ports
2 x USB 2.0 ports
1 x USB BIOS flashback button

(continued on the next page)
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X99-M WS specifications summary

Special features:
USB 3.1 boost

Al Suite 3

MemOK!

EZ XMP

USB Charger+

Ai Charger+

Disk unlocker

ASUS PIKE SAS upgrade kit (optional)
Workstation Exclusive 12K hours capacitors
ProCool Power connector

1 x USB 3.0/2.0 connectors support additional 2 USB ports (19-pin)
2 x USB 2.0/1/1 connectors support additional 4 USB ports

1 x M.2 Socket 3 (for M key, type 2260/2280 devices)

8 x SATA 6.0Gb/s connectors (4 x gray; 4 x black)

1 x CPU fan connector (4-pin) for both 3-pin(DC mode) and
4-pin(PWM mode) CPU coolers control with auto detection
support

1 x CPU OPT fan connector (4-pin)

3 x Chassis fan connectors (4-pin) for both 3-pin(DC mode) and
4-pin(PWM mode) coolers control

ASUS Special Features

1 x Front panel audio connector (AAFP)

1 x S/PDIF out header

1 x TPM connector

Internal I/O Connectors 1 x 24-pin EATX power connector

2 x 8-pin EATX 12V power connector

1 x 6-pin EATX 12V_1 power connector

1 x System panel(Q-Connector)

1 x MemOK! button

1 x Clear CMOS button

1 x DRCT (Direct Key) connector

1 x TPU switch (advanced two-stage adjustments)
1 x EPU switch

1 x EZ XMP switch

1 x Power-on button

1 x Reset button

1 x 3-pin Chassis (chassis intrusion) connector

Operating System Windows® 8.1 / Windows® 8 / Windows® 7
Support

Form Factors Micro ATX form factor, 9.6 in. x 9.6 in. (24.4 cm x 24.4 cm)

% Specifications are subject to change without notice.



Package contents
Check your motherboard package for the following items

mﬁ'/

1 x ASUS Q-Shield 8 x Serial ATA 6 Gb/s cables 1 x 2-in-1 ASUS Q-Connector kit

%

COM port bracket 1x USB 2.0 module 1 x ASUS SLI™ bridge connector

Support DVD User Guide

1 x 3T3R dual-band Wi-Fi
moving antennas (Wi-Fi
802.11a/b/g/n/ac compliant)

/ * Ifany of the above items is damaged or missing, contact your retailer.

e Theillustrated items above are for reference only. Actual product specifications may
vary with different models.
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Installation tools and components

/

SATA optical disc drive (optional)
Graphics card

/ The tools and components in the table above are not included in the motherboard package.
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Product introduction

1.1 Special features

1.1.1 Product highlights

LGA2011-v3 socket for Intel® Core™ i7 processors

This motherboard supports Intel® Core™ i7 processors in the LGA2011-v3 package. It
provides great system performance, quad-channel DDR4 memory slots and PCI Express
2.0/3.0 expansion slots.

Intel® X99 Express Chipset

Intel® X99 Express Chipset is a single chipset that supports the LGA2011-v3 socket for Intel®
Core™ i7 processors. It utilizes the serial point-to-point links, which increases bandwidth and
enhances the system’s performance. It natively supports up to six (6) USB 3.0 ports and ten
(10) SATA 6 Gb/s ports.

PCI Express® 3.0

PCI Express® 3.0 (PCle 3.0) is the PCI Express bus standard that provides twice the
performance and speed of PCle 2.0. It provides an optimal graphics performance,
unprecedented data speed and seamless transition with its complete backward compatibility
to PCle 1.0/2.0 devices.

2-WAY/Quad-GPU SLI™ and 2-WAY/Quad-GPU SLI CrossFireX™ Support

This motherboad features 2-WAY/Quad-GPU SLI™ and 2-WAY/Quad-GPU SLI
CrossFireX™ support that enables mulit-GPU setup, giving you the full power of the latest
graphics technologies. It also features native support for 4K/UHD (ultra high definition)
resolution of up to 4096 x 2160 via HDMI or DisplayPort, resulting to four times the number of
pixels for incredible visual clarity, detail, and realism.

Quad-Channel DDR4 2133 MHz Support

The motherboard supports the quad-channel DDR4 memory that features data transfer rates
of DDR4 2133 MHz to boost the system’s performance, and to meet the higher bandwidth
requirements of 3D graphics, multimedia and Internet applications.

M.2 Support*

This motherboard features the M.2 slot with a data transfer speed up to 10 Gb/s. This helps
enhance the performance of your SSD (Solid State Drive) that is dedicated only to the
operating system.

* Supports PCle/SATA mode.

ASUS X99-M WS



Complete USB 3.1 integration

This motherboard has the latest USB 3.1 connectivity built in with dual Type-A ports for the
very fastest USB data transfers — that's up to 10 Gb/s, or twice as fast as USB 3.0. The
next-generation standard is completely backward-compatible with your existing USB devices,
and you'll be all set for USB 3.1’s breakneck speeds.

1.1.2 Other special features

DTS Connect

To get the most out of your audio entertainment across all formats and quality levels, DTS
Connect combines two enabling technologies, DTS Neo:PC™ upmixes stereo sources (CDs,
MP3s, WMAs, internet radio) into as many as 7.1 channels of incredible surround sound.
Consumers can connect their PC to a home theater system. DTS Interactive is capable of
performing mult-channel encoding of DTS bitstreams on personal computers, and sending
encoded bitstreams out of a digital audio connection (such as S/PDIF or HDMI) designed to
deliver audio to an external decoder.

DTS UltraPC Il

DTS UltraPC Il delivers a superior surround sound experience through your system’s
speakers and headphones while monitoring and balancing the loudness level difference
between digital audio formats. It also ehnances the audio settings through augmenting

low and high frequencies of musical tones, restores compressed or re-mastered sounds,
improves bass performance even without a subwoofer, and improves dialogues derived from
DVD or Blu-ray Disc™.

Chapter 1: Product introduction



1.2 Motherboard overview

1.2.1 Before you proceed

Take note of the following precautions before you install motherboard components or change
any motherboard settings.

/ ' E ¢ Unplug the power cord from the wall socket before touching any component.

*  Before handling components, use a grounded wrist strap or touch a safely grounded
object or a metal object, such as the power supply case, to avoid damaging them due
to static electricity.

e Hold components by the edges to avoid touching the ICs on them.

¢ Whenever you uninstall any component, place it on a grounded antistatic pad or in the
bag that came with the component.

*  Before you install or remove any component, ensure that the ATX power supply is
switched off or the power cord is detached from the power supply. Failure to do so
may cause severe damage to the motherboard, peripherals, or components.

ASUS X99-M WS




1.2.2 Motherboard layout
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k Refer to 1.2.9 Internal connectors and 2.3.1 Rear I/O connection for more information
about rear panel connectors and internal connectors.
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Layout contents

Connectors/Jumpers/Buttons and switches/Slots Page

1. DDR4 DIMM slots 1-7
2. ATX power connectors (24-pin EATXPWR; 8-pin EATX12V; 8-pin 1-30
EATX12V1; 6-pin EATX12V_1)
3. 4-pin CPU_FAN, 4-pin CPU_OPT (4-pin CHA_FAN1-3) 1-29
4. EPU switch 1-19
5. TPU switch 1-18
6. Reset button 1-12
7. Power-on button 1-12
8. EZ XMP switch 1-16
9. USB 3.0 connectors (20-1 pin USB3_56) 1-27
10. Intel® Serial ATA 6 Gb/s connectors (7-pin SATA6G_12, SATA 6G_34, 1-25
SATABG_78, SATABG_910)

11. Chassis intrusion connector (4-1 pin CHASSIS) 1-34
12. Clear CMOS button (CLR_CMOS) 1-16
13. DirectKey connector (2-pin DRCT) 1-32
14. T_Sensor connector (T_SENSOR1) 1-33
15. MemOK! button 1-13
16. Chassis Fan control setting jumper (3-pin CHAFAN_SEL) 1-17
17. CPU Over Voltage jumper (3-pin CPU_OV) 1-17
18. System panel connector (20-1 pin PANEL) 1-31
19. TPM connector (20-1 pin TPM) 1-32
20. USB 2.0 connectors (10-1 pin USB1112, USB1314) 1-28
21. Q-Code LEDs 1-20
22. Serial port connector (10-1 pin COM1) 1-24
23. Front panel audio connector (10-1 pin AAFP) 1-26
24. Digital audio connector (4-1 pin SPDIF_OUT) 1-24
25. M.2 Socket 3 connector 1-33
26. LGA2011-v3 CPU socket 1-6
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1.2.3 Central Processing Unit (CPU)

The motherboard comes with a surface mount LGA2011-v3 socket designed for Intel® Core™
i7 processors.

s uE

&

X99-M WS CPU LGA2011-v3 Socket

/i g E e Ensure that all power cables are unplugged before installing the CPU.

¢ Upon purchase of the motherboard, ensure that the PnP cap is on the socket and
the socket contacts are not bent. Contact your retailer immediately if the PnP cap
is missing, or if you see any damage to the PnP cap/socket contacts/motherboard

components. ASUS will shoulder the cost of repair only if the damage is shipment/
transit-related.

Keep the cap after installing the motherboard. ASUS will process Return Merchandise

Authorization (RMA) requests only if the motherboard comes with the cap on the
LGA2011-v3 socket.

The product warranty does not cover damage to the socket contacts resulting from

incorrect CPU installation/removal, or misplacement/loss/incorrect removal of the PnP
cap.
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1.24  System memory

The motherboard comes with four DDR 4 (Double Data Rate 4) Quad Inline Memory Modules
(DIMM) slots.

/' E A DDR4 module is notched differently from a DDR, DDR2, or DDR3 module. DO NOT
- install a DDR, DDR2, or DDR3 memory module to the DDR4 slot.

[ = > Elﬁ EIG‘

o g o Ss ss

0 == ==
" [aya) [aya)

[EEEHEHERAR

DD
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DEDDD

ASUS X99-M WS

T omme e 03 Eﬂﬁﬂ%

X99-M WS 288-pin DDR4 DIMM socket

Recommended memory configurations
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Memory configurations

You may install 2 GB, 4 GB, 8 GB and 16 GB unbuffered and non-ECC DDR4 DIMMs into
the DIMM sockets.

R *  You may install varying memory sizes in Channel A, Channel B, Channel C, and
Channel D. The system maps the total size of the lower-sized channel for the dual-
channel configuration. Any excess memory from the higher-sized channel is then
mapped for single-channel operation.

e According to Intel® CPU spec, DIMM voltage below 1.65 V is recommended to protect
the CPU.

e Due to the memory address limitation on 32-bit Windows® OS, when you install 4GB
or more memory on the motherboard, the actual usable memory for the OS can be
about 3GB or less. For effective use of memory, we recommend that you do any of the
following:

a) Use a maximum of 3GB system memory if you are using a 32-bit Windows® OS.

b) Install a 64-bit Windows® OS when you want to install 4 GB or more on the
motherboard.

c) For more details, refer to the Microsoft® support site at http:/support.microsoft.
com/kb/929605/en-us.

e The default memory operation frequency is dependent on its Serial Presence Detect
(SPD), which is the standard way of accessing information from a memory module.
Under the default state, some memory modules for overclocking may operate at a
lower frequency than the vendor-marked value. To operate at the vendor-marked
or at a higher frequency, refer to section 3.5 Ai Tweaker menu for manual memory
frequency adjustment.

*  For system stability, use a more efficient memory cooling system to support a full
memory load (8 DIMMs) or overclocking condition.

*  Memory modules with memory frequency higher than 2133MHz and their
corresponding timing or the loaded XMP profile is not the JEDEC memory standard.
The stability and compatibility of the memory modules depend on the CPU’s
capabilities and other installed devices.

e Always install the DIMMS with the same CAS Latency. For an optimum compatibility,
we recommend that you install memory modules of the same version or data code
(D/C) from the same vendor. Check with the vendor to get the correct memory
modules.

e ASUS exclusively provides hyper DIMM support function.

*  Hyper DIMM support is subject to the physical characteristics of individual CPUs. Load
the X.M.P. or D.O.C.P. settings in the BIOS for the hyper DIMM support.

e Visit the ASUS website for the latest QVL.
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1.2.5 Expansion slots

i g\ Unplug the power cord before adding or removing expansion cards. Failure to do so may
cause you physical injury and damage motherboard components.

o_
[
O
I ] i

674|. — _PCIEX|5J
=1 []
974E—|. PCIEX16_2

iSUS X99-M WS
°i4|. PCIEX16_3

Slot Description

Slot No.
40-LANE 28-LANE
1 PCle 3.0/2.0 x16_1 slot PCle 3.0/2.0 x16_1 slot
2 PCle 2.0 x1_1 slot PCle 2.0 x1_1 slot
3 PCle 3.0/2.0 x16_2 slot PCle 3.0/2.0 x16_2 slot
4 PCle 3.0/2.0 x16_3 slot PCle 3.0/2.0 x16_3 slot
ASUS X99-M WS




40-LANE CPU VGA configuration

40-LANE CPU PCI Express 3.0 operating mode
VGA PCle 3.0/2.0 PCle 3.0/2.0 PCle 3.0/2.0
configuration x16_1 x16_2 x16_3
Single VGA/PCle 16 N/A N/A
card
Dual VGA/PCle 16 16 N/A
cards
Triple VGA/PCle 16 16 X8
cards

28-LANE CPU VGA configuration

28-LANE CPU PCI Express 3.0 operating mode
VGA PCle 3.0/2.0 PCle 3.0/2.0 PCle 3.0/2.0
configuration x16_1 x16_2 x16_3
Single VGA/PCle 16 N/A N/A
card
Dual VGA/PCle 16 X8 N/A
cards
Quintuple VGA/
PCle cards x16 x8 x4
R ¢ We recommend that you provide sufficient power when running CrossFireX™ or SLI™
mode.

¢ Connect a chassis fan to the motherboard connector labeled CHA FAN 1-3 when
using multiple graphics cards for better thermal environment.
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IRQ assignments for this motherboard

A B Cc D E F G H
PCle x16_1 shared - - - - - - -
PCle x16_2 shared - - - - - - -
PCle x16_3 shared - - - - - - -
PCle x1_1 - —  shared
SMBUS Controller - — shared - - - - -
Intel® SATA Controller 1| - - - shared - - - -
Intel® SATA Controller2| - - shared - - - -
Intel® LAN1 (i218) - - - — shared - - -
Intel® LAN2 (i210) - - — shared - - - -
Intel® xHCI - - - - - - —  shared
Intel® EHCI 1 - - - - - shared - -
Intel® EHCI 2 - — shared - - - - -
HD Audio - - - - - - shared -
ASMedia Controller
(1042AE)
M.2 shared - - - - - - -
WiFi - - —  shared

shared - - - - - - -
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1.2.6 Onboard buttons and switches

Onboard buttons and switches allow you to fine-tune performance when working on a bare or
open-case system. This is ideal for overclockers and gamers who continually change settings
to enhance system performance.

1. Power-on button

The motherboard comes with a power-on button that allows you to power up or wake
up the system. The button also lights up when the system is plugged to a power source
indicating that you should shut down the system and unplug the power cable before
removing or installing any motherboard component.

X99-M WS Power on button

2.  Reset button
Press the reset button to reboot the system.

a
e
i
]
a TD
BHEBHREAA =)
)
Y
L))
=

L L O
o 5] I

X99-M WS Reset button
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3. MemOK! button

Installing DIMMs that are not compatible with the motherboard may cause system
boot failure, and the DIAG_DRAM LED near the MemOK! button lights continuously.
Press and hold the MemOK! button until the DIAG_DRAM LED starts blinking to begin
automatic memory compatibility tuning for successful boot.

EEE g O MemoOK!

gjs]

é.au
.'

|02

X99-M WS MemOK! button

R ¢ Refer to section 1.2.8 Onboard LEDs for the exact location of the DIAG_DRAM LED.

e The DIAG_DRAM LED also lights up when the DIMM is not properly installed. Turn off
the system and reinstall the DIMM before using the MemOK! function.

¢ The MemOK! button does not function under Windows® OS environment.

¢ During the tuning process, the system loads and tests failsafe memory settings. It
takes about 30 seconds for the system to test one set of failsafe settings. If the test
fails, the system reboots and test the next set of failsafe settings. The blinking speed
of the DIAG_DRAM LED increases, indicating different test processes.

¢ Due to memory tuning requirement, the system automatically reboots when each
timing set is tested. If the installed DIMMs still fail to boot after the whole tuning
process, the DIAG_DRAM LED lights continuously. Replace the DIMMs with ones
recommended in the Memory QVL (Qualified Vendors Lists) in this user manual or at
WWW.asus.com.

e If you turn off the computer and replace DIMMs during the tuning process, the system
continues memory tuning after turning on the computer. To stop memory tuning, turn
off the computer and unplug the power cord for about 5-10 seconds.

¢ If your system fails to boot up due to BIOS overclocking, press the MemOK! button
to boot and load the BIOS default settings. A message will appear during POST
reminding you that the BIOS has been restored to its default settings.

¢  We recommend that you download and update to the latest BIOS version from
www.asus.com after using the MemOK! function.
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4.  TPU switch

With its two-level adjustment functions, the TPU allows you to automatically adjusts the
CPU ratio and clock speed for an optimal system performance.

Enable this switch when the system is powered off.

When the TPU switch is set to Enabled (TPU_I: CPU Ratio Boost), the system
automatically adjusts the CPU ratio for an enhanced performance.

When the TPU switch is set to Enabled (TPU_II: CPU BCLK and Ratio Boost), the
system automatically adjusts the base clock rate (BCLK) and the CPU ratio for a more
enhanced performance.

E TPU_II

l

L

L Disabled Enabled Enabled
(Default)  (CPU Ratio Boost) (CPU BCLK

and
Ratio Boost)

X99-M WS TPU switch

The TPU LEDs (TPU_LED) near the TPU switch light up when you set the TPU switch
to TPU_I mode or TPU_II mode. Refer to section 1.2.8 Onboard LEDs for the exact
location of the TPU LEDs.

If you enable this switch under Windows® OS environment, the TPU function will be
activated after the next system bootup.
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5. EPU switch

Enable this switch to automatically detect the current PC loadings and intelligently
moderate the power consumption.

% Enable this switch when the system is powered off.

0 O =
EPU
-
L_J
Disabled Enabled

| ——— (Default)

ASUS X99-M WS
| —

FHiy omme e Eﬂﬁﬁ%

X99-M WS EPU switch

e The EPU LED (O2LED3) near the EPU switch lights up when you enable the EPU
switch. Refer to section 1.2.8 Onboard LEDs for the exact location of the EPU LED.

¢ If you enable this switch under Windows® OS environment, the EPU function will be
activated after the next system bootup.

¢ You may change the EPU settings in BIOS setup program and enable the EPU
function at the same time. However, the system will use the last setting you have
made.
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6.  Clear CMOS button (CLR_CMOS)

Press this button to clear the BIOS setup information only when the systems hangs
due to overclocking.

RN R——

CLR_CMOS

e e o

X99-M WS CLR_CMOS button

7.  EZ XMP switch

Enable this switch to overclock the installed DIMMs, allowing you to enhance the
DIMM’s speed and performance.

c EZ_XMP
— (L]
“ . L
D — D [ D Disabled Enabled
IEE X99-M WS (DefaUIt)
mmclz]mmm@ e Dmnﬂm%

X99-M WS EZ_XMP switch

% The EZ XMP LED (XLED?1) lights up when you enable the EZ XMP switch. For
a the location of the EZ XMP LED, refer to section 1.2.8 Onboard LEDs.
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1.2.7 Jumpers

1.

CPU Over Voltage jumper (3-pin CPU_OV)

The CPU Over Voltage jumper allows you to set a higher CPU voltage for a flexible
overclocking system, depending on the type of the installed CPU. To gain more CPU
voltage setting, insert the jumper to pins 2-3. To go back to its default CPU voltage
setting, insert the jumper to pins 1-2.

ERES O =
D =
oe
g
3 %
Of
P m
— 4 CPU_OV
O= 0 [ D 12 2 3
o = = CINEE] = = |
[5US X99-M WS
Disable Enable
i o O v g O 5 > (default setting)

X99-M WS CPU_OV setting

Chassis Fan control setting jumper (3-pin CHAFAN_SEL)

These jumpers allow you to switch fan pin selection. The CHAFAN_SEL jumper is for
the front fans and rear fans control. Set pins 1-2 to let the BIOS control the settings of
the chassis fans. Set pins 2-3 to control the settings of the 4-pin PWM fans.

u] EEEaiieE] o =
(] B
o
i
- £
o U O I
I oo n
—— CHAFAN_SEL
O= 0 | D 12 23
o ASUS X99-M WS
Chosen 4Pin
i g v P e i 1. ByBIOS  PWM FAN

X99-M WS CHAFAN setting
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1.2.8 Onboard LEDs

1.  Diagnosis LEDs
The Diagnosis LEDs provide the status of these key components during POST (Power-
On-Self Test): CPU, memory modules, VGA card, and hard disk drives. If an error is
found, the critical component’s LED stays lit up until the problem is solved.

O [EEEEE O =

DIAG_DRAM

& DIAG_VGA
—> DIAG_HDD
»DIAG_CPU

E
Hiy e e (3 mﬁuﬁﬁ

X99-M WS Diagnosis LED

2.  TPULED (TPU_LED)
The TPU LED lights up when the TPU switch is enabled.

TPU_LED

X99-M WS TPU LED
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3.  EPULED (O2LED3)
The EPU LED lights up when the EPU switch is enabled.

o [ERER [ =

X99-M WS EPU LED

4.  EZ XMP LED (XLED1)
This LED lights up when you enable the EZ XMP switch.

T U=

——> XLED1

X99-M WS XLED1
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5. Q-Code LEDs

The Q-Code LED design provides you with a 2-digit error code that displays the system
status. Refer to the Q-Code table on the next page for details.

EEEE O =
o
0 o2
O D
&
o i
o
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[ — D Q_CODE
AISUS X99-M WS
[ —
@mm e @; >

X99-M WS Q-Code LED
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Q-Code table

Code Description
00 Not used

02 microcode

03 CACHE_ENABLED
PCH initialization
CPU_EARLY_INIT

PEI Core is started

Pre-memory CPU initialization is started

Pre-memory System Agent initialization is started
Pre-memory PCH initialization is started

Memory initialization

Reserved for ASL (see ASL Status Codes section below)
Memory Installed

CPU post-memory initialization

Post-Memory System Agent initialization is started
Post-Memory PCH initialization is started

DXE IPL is started

Memory initialization error. Invalid memory type or incompatible memory
speed

DXE IPL is started

Unspecified memory initialization error

Memory not installed

Invalid CPU type or Speed

CPU mismatch

CPU self test failed or possible CPU cache error

CPU micro-code is not found or micro-code update is failed
Internal CPU error

Reset PPl is not available

Reserved for future AMI error codes

S3 Resume is stared (S3 Resume PPl is called by the DXE IPL)
S3 Boot Script execution

Video repost

OS S3 wake vector call

Reserved for future AMI progress codes

S3 Resume Failed

S3 Resume PPI not Found

S3 Resume Boot Script Error

S3 OS Wake Error

Reserved for future AMI error codes

Recovery condition triggered by firmware (Auto recovery)
Recovery condition triggered by user (Forced recovery)
Recovery process started

Recovery firmware image is found

Recovery firmware image is loaded

Reserved for future AMI progress codes

Recovery PPl is not available

Recovery capsule is not found

(continued on the next page)
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Description
Invalid recovery capsule
Reserved for future AMI error codes
DXE Core is started
NVRAM initialization
Installation of the PCH Runtime Services
CPU DXE initialization is started
PCI host bridge initialization
System Agent DXE initialization is started
System Agent DXE SMM initialization is started
System Agent DXE initialization (System Agent module specific)
PCH DXE initialization is started
PCH DXE SMM initialization is started
PCH devices initialization
PCH DXE Initialization (PCH module specific)
ACPI module initialization
CSM initialization
Reserved for future AMI DXE codes
Boot Device Selection (BDS) phase is started
Driver connecting is started
PCI Bus initialization is started
PCI Bus Hot Plug Controller Initialization
PCI Bus Enumeration
PCI Bus Request Resources
PCI Bus Assign Resources
Console Output devices connect
Console input devices connect
Super |0 Initialization
USB initialization is started
USB Reset
USB Detect
USB Enable
Reserved for future AMI codes
IDE initialization is started
IDE Reset
IDE Detect
IDE Enable
SCSl initialization is started
SCSI Reset
SCSI Detect
SCSI Enable
Setup Verifying Password
Start of Setup
Reserved for ASL (see ASL Status Codes section below)
Setup Input Wait

(continued on the next page)
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Description
Reserved for ASL (see ASL Status Codes section below)

Ready To Boot event

Legacy Boot event

Exit Boot Services event

Runtime Set Virtual Address MAP Begin
Runtime Set Virtual Address MAP End

Legacy Option ROM Initialization

System Reset

USB hot plug

PCI bus hot plug

Clean-up of NVRAM

Configuration Reset (reset of NVRAM settings)
Reserved for future AMI codes

CPU initialization error

System Agent initialization error

PCH initialization error

Some of the Architectural Protocols are not available
PCI resource allocation error. Out of Resources
No Space for Legacy Option ROM

No Console Output Devices are found

No Console Input Devices are found

Invalid password

Error loading Boot Option (Loadlmage returned error)
Boot Option is failed (Startimage returned error)
Flash update is failed

Reset protocol is not available

ACPI/ASL Checkpoints (under OS)

Description
03 System is entering S3 sleep state
04 System is entering S4 sleep state
05 System is entering S5 sleep state
30 System is waking up from the S3 sleep state
40 System is waking up from the S4 sleep state
AC System has transitioned into ACPI mode. Interrupt controller is in PIC mode.
AA System has transitioned into ACPI mode. Interrupt controller is in APIC mode.
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1.2.9 Internal connectors

1. Serial port connector (10-1 pin COM1)

This connector is for the serial (COM) port. Connect the serial port module cable to one
of these connectors, then install the module to a slot opening at the back of the system

chassis.
EBER ]
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D {)
om
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- dbld oxocon
£ W f 35
| ——
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fSUS X99-M WS - Q% 3%
¥ ag2-r
= e 5 SRGR2E

X99-M WS Serial port connector

2. Digital audio connector (4-1 pin SPDIF_OUT)

This connector is for an additional Sony/Philips Digital Interface (S/PDIF) port. Connect
the S/PDIF Out module cable to this connector, then install the module to a slot
opening at the back of the system chassis.

o ERER O =
B}
a
&
@gf SPDIF_OUT
04 5
i o)
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[ > 2
o=z
] ? 5O
7SUS X99-M WS l:
ém e e mﬂmﬁ\; >

X99-M WS Digital audio connector

% The S/PDIF module is purchased separately.
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3. Intel® X99 Serial ATA 6 Gb/s connectors (7-pin SATA6G_12, SATA6G_34,
SATA6G_78, SATA6G_910)

These connectors connect to Serial ATA 6 Gb/s hard disk drives via Serial ATA 6 Gb/s
signal cables.

If you installed Serial ATA hard disk drives, you can create a RAID 0, 1, 5, and 10
configuration with the Intel® Rapid Storage Technology through the onboard Intel® X99
chipset.

@ SATAGG SATA6G_2 @ SATABG_7  SATAGG_8

GND _| GND _| GND _| GND _|
RSATA_TXP1 —| RSATA_TXP2 —|
RSATA_TXN1 —| RSATA_TXN2 —

RSATA_TXP7 —| RSATA_TXP8 —|
RSATA_TXN7 —| RSATA_TXN8 —|

GND — GND — GND — GND —
RSATA_RXN1 — RSATA_RXN2 — RSATA_RXN7 — RSATA_RXN8 —
RSATA_RXP1 —| RSATA_RXP2 — RSATA_RXP7 —| RSATA_RXP8 —
GND | 7

==
==

RSATA_RXP3 1 RSATA_RXP4 —1
GND GND

RSATA_RXP9 —1
GND

RSATA_RXP10 —
GND

|IJ_I_I_I_I_I_L||6 ||u_4_u_u.|‘

SATA6G_3  SATA6G_4 SATA6G_9 SATA6G
ano 5] Gno | GND ] GND ]
RSATA_TXP3 _| RSATA_TXP4 ] RSATA_TXP9 _| RSATA_TXP10 |
RSATA_TXNG ] RSATA_TXN4 RSATA_TXNS ] RSATA_TXN10 —|
GND GND ] GND GND ]
RSATA_RXN | RSATA_RXN | RSATA_RXN9 | RSATA_RXN10 |

right-angle side  NOTE: Connect the right-angle side of

4 SATA signal cable to SATA device.
You may also connect the right-angle
side of SATA cable to the onboard SATA
port to avoid mechanical conflict with

huge graphics cards.

R ¢ These connectors are set to [AHCI Mode] by default. If you intend to create a Serial
ATA RAID set using these connectors, set the SATA Mode item in the BIOS to [RAID
Mode]. Refer to section 3.6.3 PCH Storage Configuration for details.

*  Before creating a RAID set, refer to the manual bundled in the motherboard support
DVD.

Due to chipset behavior, the SATA6G_78 and SATA6G_910 ports (black) do not support
Intel® Rapid Storage Technology and RAID configuration.
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4.  Front panel audio connector (10-1 pin AAFP)

This connector is for a chassis-mounted front panel audio I/O module that supports
either HD Audio or legacy AC'97 audio standard. Connect one end of the front panel
audio 1/0 module cable to this connector.

PRESENCE#
SENSE1_RETUR
SENSE2_RETUR

AGND
NC
NC

C

>
>
m
o
%N

GND

PIN1 PIN1
= g_: oo Rl‘ 8 xxc o :l‘
EEEDE SE3°3
Qoo 19 Sy @
oawao =c £
[%2] 3 a3
=z
@
HD-audio-compliant Legacy AC'97
> pin definition compliant definition
X99-M WS Analog front panel connector
R e We recommend that you connect a high-definition front panel audio module to this

connector to avail of the motherboard’s high-definition audio capability.

¢ If you want to connect a high-definition or an AC’97 front panel audio module to this
connector, set the Front Panel Type item in the BIOS setup to [HD] or [AC97].
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5.  USB 3.0 connectors (20-1 pin USB3_56)

These connectors allow you to connect a USB 3.0 module for additional USB 3.0 front
or rear panel ports. With an installed USB 3.0 module, you can enjoy all the benefits of
USB 3.0 including faster data transfer speeds of up to 5 Gb/s, faster charging time for
USB-chargeable devices, optimized power efficiency, and backward compatibility with

USB 2.0.
o__ R o =
Mo
B
- ne>
L
&
2
&
O &
&
5
|
PIN 1
C Vbus
& , ! D Vbus IntA_P1_SSRX-
L 3 IntA_P2_SSRX- IntA_P1_SSRX+
e - IntA_P2_SSRX+ GND
[] = ] E] GND-|-m m—IntA_P1_SSTX-
D INtA_P2_SSTX-—-a =— IntA_P1_SSTX+
m] INtA_P2_SSTX+ GND
/ISUS X99-M WS GND IntA_P1_D-
| —— & IntA_P2_D- INtA_P1_D+
Fiftp e e [ L IntA_P2_D+ GND

X99-M WS USB3.0 connector

% The USB 3.0 module is purchased separately.

¢ Ensure to install the related driver to fully use the USB 3.0 ports under Windows® 7.

e The plugged USB 3.0 device may run on xHCI or EHCI mode depending on the
operating system’s setting.

e These USB 3.0 ports support native UASP transfer standard in Windows® 8 /
Windows® 8.1 and Turbo Mode when using USB 3.0 Boost feature.
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6.  USB 2.0 connectors (10-1 pin USB1112; USB1314)

These connectors are for USB 2.0 ports. Connect the USB module cable to any of
these connectors, then install the module to a slot opening at the back of the system
chassis. These USB connectors comply with USB 2.0 specification that supports up to
480 Mb/s connection speed.

R oo

&
&
USB+5V
USB_P12-
USB_P12+
USB+5V
USB_P14-
USB_P14+
GND
NC

GND
NC

T USB1112 USB1314
D= o0 0 H Erm Erm
0 e E Bri2 2082
%&‘ as én-‘ as
i e el e 2 T -8y ~88
X99-M WS USB2.0 connectors
/ i\ DO NOT connect a 1394 cable to the USB connectors. Doing so will damage the
(e} motherboard!
R You can connect the front panel USB cable to the ASUS Q-Connector (USB) first, and then

install the Q-Connector (USB) to the USB connector onboard if your chassis supports front
panel USB ports.

% The USB 2.0 module is purchased separately.
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7. CPU, CPU optional, auxiliary, and chassis fan connectors
(4-pin CPU_FAN; 4-pin CPU_OPT; 4-pin CHA_FAN1-3)

Connect the fan cables to the fan connectors on the motherboard, ensuring that the
black wire of each cable matches the ground pin of the connector.

\

/ ' \ * DO NOT forget to connect the fan cables to the fan connectors. Insufficient air flow

* inside the system may damage the motherboard components. These are not jumpers!
Do not place jumper caps on the fan connectors!

¢ Ensure that the CPU fan cable is securely installed to the CPU fan connector.

O CHA_FAN2 @ CHA_FAN1

= e o &
+5V-
- - ] ﬁ CHAFAN IN
(5] CHA FAN PWR
= 5Z2L2 GND
+ = ;
O e Za s
— w =z
10 $i
o @ | = p = R
e ) 0, ©
— ® CPU_FAN ® CPU_OPT
0= [ CPU FAN PWM @ CPU FAN PWM
5 CPUFAN IN—{-m CPU FAN IN
7505 XeamMWs CPU FAN PWR—— CPU FAN PWR
| GND—® GND
T e e o LD
X99-M WS Fan connectors © CHA_FAN3
+5V—+H
CHA FAN IN—
CHA FAN PWR—H
GND B

R The CPU_FAN connectors support the CPU fan of maximum 1A (12 W) fan power.

ASUS X99-M WS

1-29



1-30

ATX power connectors (24-pin EATXPWR12V; 8-pin EATX12V; 8-pin EATX12V1;

6-pin EATX12V_1)

These connectors are for ATX power supply plugs. The power supply plugs are
designed to fit these connectors in only one orientation. Find the proper orientation and
push down firmly until the connectors completely fit.

[CYSYERS) [SYSRORS)
anaa aaaa +3 Volts {7
>>>> S>>> +12Vohs,{:|
Yoy ooy +12 Volts {17
T t Yt Y 45V standby 1M

Power OK 7]
GND {7
PIN G eny +5 Volts i
[afayala) [afafaya) GND—{[7]

zzzz zzzz
[CRCRGRO] [CRGROXO] +5 Volts 7]
GND ]
— +3 Volts {7
O©EATX12V_1 t3vors 19

PIN 1

GND +12V DC e
GND +12V DC
GND +12V DC

X99-M WS ATX power connectors

AN

For a fully configured system, we recommend that you use a power supply unit
(PSU) that complies with ATX 12 V Specification 2.0 (or later version) and provides a
minimum power of 350 W.

DO NOT forget to connect the 4-pin/8-pin EATX12 V power plug. Otherwise, the
system will not boot.

We recommend that you use a PSU with a higher power output when configuring a
system with more power-consuming devices. The system may become unstable or
may not boot up if the power is inadequate.

If you want to use two or more high-end PCI Express x16 cards, use a PSU with
1000W power or above to ensure the system stability.

If you are uncertain about the minimum power supply requirement for your system,
refer to the Recommended Power Supply Wattage Calculator at http://support.asus.
com/PowerSupplyCalculator/PSCalculator.aspx?SLanguage=en-us for details.

Chapter 1: Product introduction

O EATX12V @EATX12V1 @ EATXPWR

GND
+5 Volts
+5 Volts
+5 Volts
floating
GND
GND
GND
PSON#
GND
-12 Volts
+3 Volts



9.  System panel connector (20-8 pin PANEL)
This connector supports several chassis-mounted functions.
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PLED SPEAKER
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52 wow >02009
s R -3
O[ T & 2656
a4 PANEL
K| PIN 1
+ A CT 7T
< 28 =5 g5
2= ee g
I 15} 15}
[a)
Sa
T
L

X99-M WS System panel connector

. System power LED (2-pin PLED)

This 2-pin connector is for the system power LED. Connect the chassis power LED
cable to this connector. The system power LED lights up when you turn on the system
power, and blinks when the system is in sleep mode.

U Hard disk drive activity LED (2-pin HDD_LED)
This 2-pin connector is for the HDD Activity LED. Connect the HDD Activity LED cable
to this connector. The HDD LED lights up or flashes when data is read from or written
to the HDD.

o System warning speaker (4-pin SPEAKER)
This 4-pin connector is for the chassis-mounted system warning speaker. The speaker
allows you to hear system beeps and warnings.

o ATX power button/soft-off button (2-pin PWRSW)
This connector is for the system power button. Pressing the power button turns the
system on or puts the system in sleep or soft-off mode depending on the operating
system settings. Pressing the power switch for more than four seconds while the
system is ON turns the system OFF.

J Reset button (2-pin RESET)

This 2-pin connector is for the chassis-mounted reset button for system reboot without
turning off the system power.
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10.

TPM connector (20-1 pin TPM)

This connector supports a Trusted Platform Module (TPM) system, which securely
store keys, digital certificates, passwords and data. A TPM system also helps enhance
network security, protect digital identities, and ensures platform integrity.

O

R o

m]
)

BEEEERR = @I

LPCPD#
GND
+3VSB
NC

LADO

+3V

LAD3
LREST#
LFRAME#
LCLK

&
s

PIN 1

TPM

!

NC
LAD1

GND
NC

LAD2

SERIRQ

il []
EE o
l []

NC
CLKRUN#

X99-M WS TPM connector

% The TPM module is purchased separately.

1.
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A5

DirectKey connector (2-pin DRCT)

This connector is for the chassis-mounted button that supports the DirectKey function.
Connect the button cable that supports DirectKey, from the chassis to this connector on
the motherboard.

[m]
]
a
0 O
DRCT
[ ——
7 =
O= 1 1 E 0o
o C————x] D 55
ASUS X99-M WS
inin ] g 1 v vvon 5 g W0 PIN 1

X99-M WS DRCT connector

Ensure that your chassis comes with the extra button cable that supports the DirectKey
feature. Refer to the technical documentation that came with the chassis for details.
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12, M.2 socket 3
This socket allows you to install an M.2 (NGFF) SSD module.

o EEs o =
] a a
¥
i %
&
O & M.2(SOCKETS3)
0 0 I
m@ &l
B ! oo 0
| ——
0= 0 OrH—
[ [ — L
FISUS X99-M WS [
——x ]
v o s e P 3

X99-M WS M.2(SOCKET3)

R ¢ This socket supports M Key and type 2260/2280 storage devices.
¢ This socket supports PCle and SATA modes.

13. T_Sensor connector (2-pin T_SENSOR1)

This connector is for the thermistor cable that allows you to monitor the temperature of
your motherboard’s critical components and connected devices.

0

(Ee5ia ce O

(]
o

d
iR e @ =

T_SENSORHT

PIN1

&

GND

[ ] E
| — = |

X99-M WS T_SE[TSOR connector

/ The thermistor cable is purchased separately.

SENSOR IN
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14. Chassis intrusion connector (4-1 pin CHASSIS)

This connector is for a chassis-mounted intrusion detection sensor or switch. Connect
one end of the chassis intrusion sensor or switch cable to this connector. The chassis
intrusion sensor or switch sends a high-level signal to this connector when a chassis
component is removed or replaced. The signal is then generated as a chassis intrusion
event.

By default, the pin labeled “Chassis Signal” and “Ground” are shorted with a jumper
cap. Remove the jumper caps and enable the related options in BIOS if you intend to
use the chassis intrusion detection feature.

0

EEEE O

[m]
]
= oE
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CHASSIS
Q E B
o &
S o
. o 2
() % =)
© 55

£ISUS X99-M WS

|
i

Fin e e £

X99-M WS Chassis intrusion connector

R A message appears when you connect the sensor or switch at the first time or when you
reconnect the sensor or switch to this connector. Reset the system to exit the message.

1-34 Chapter 1: Product introduction



Basic installation

2.1

211

Building your PC system

Motherboard installation

models, but the installation steps are the same for all models.

% The diagrams in this section are for reference only. The motherboard layout may vary with

2.

Install the ASUS Q-Shield to the chassis rear I/O panel.
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Place the motherboard into the chassis, ensuring that its rear I/O ports are aligned to
the chassis’ rear I/0 panel.
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3. Place nine screws into the holes indicated by circles to secure the motherboard to the
chassis.

& DO NOT overtighten the screws! Doing so can damage the motherboard.
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21.2 CPU installation

/'\ Please note the order in opening/ closing the double latch. Follow the instructions printed
\ on the metal sealing hatch or the illustrations shown below in this manual. The plastic cap
will pop up automatically once the CPU is in place and the hatch properly sealed down.
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213 CPU heatsink and fan assembly installation

N

/' E Apply the Thermal Interface Material to the

e CPU heatsink and CPU before you install
the heatsink and fan, if necessary.
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214 DIMM installation




2.1.5 ATX Power connection
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2.1.6 SATA device connection
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21.7 Front I/O Connector
To install ASUS Q-Connector

To install USB 2.0 connector

ASUS X99-M WS 29



2.1.8 Expansion Card installation
To install PCle x16 cards
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2.1.9 Wi-Fi antenna installation

Installing the ASUS 3T3R dual band W-Fi antenna

Connect the bundled ASUS 3T3R dual band Wi-Fi antenna connector to the Wi-Fi ports at
the back of the chassis.

U=O=0 DQDEDQV
%gggg[j%@gp
o g5 @

R *  Ensure that the ASUS 3T3R dual band Wi-Fi antenna is securely installed to the Wi-Fi
ports.

¢ Ensure to install the Bluetooth driver before installing the Wi-Fi GO! software.

% The illustration above is for reference only. The I/O port layout may vary with models, but
the Wi-Fi antenna installation procedure is the same for all models.
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2.2 BIOS update utility

USB BIOS Flashback

USB BIOS Flashback allows you to easily update the BIOS without entering the existing
BIOS or operating system. Simply insert a USB storage device to the USB port (the USB port
hole marked in green on the 1/O shield) then press the USB BIOS Flashback button for three
seconds to automatically update the BIOS.

To use USB BIOS Flashback:

1. Download the latest BIOS from the support site at http:/support.asus.com and save it
to as USB storage device.

R We recommend you to use a USB 2.0 storage device to save the latest BIOS version for
better compatibility and stability.

2. Insert the USB storage device to the USB Flashback port.

R Refer to section 2.3.1 Rear I/0 connection for the location of the USB port that supports
USB BIOS Flashback.

3. Shut down your computer.

4. Press the BIOS Flashback button for three seconds until the Flashback LED blinks
three times, indicating that the BIOS Flashback function is working.

-
=
=

@
I

I

I

USB BIOS Flashback port BIOS Flashback button

5. Wait until the light goes out, indicating that the BIOS updating process is completed.

/ For more BIOS update utilities in BIOS setup, refer to the section 3.11 Updating BIOS in

/- Chapter 3.
\
/'\ ¢ Do not unplug portable disk, power system, or press the CLR_CMOS button while
R A BIOS update is ongoing, otherwise update will be interrupted. In case of interruption,

please follow the steps again.

e If the light flashes for five seconds and turns into a solid light, this means that
the BIOS Flashback is not operating properly. This may be caused by improper
installation of the USB storage device and filename/file format error. If this scenario
happens, please restart the system to turn off the light.

¢ Updating BIOS may have risks. If the BIOS program is damaged during the process
and results to the system’s failure to boot up, please contact your local ASUS Service
Center.
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2.3 Motherboard rear and audio connection

2.3.1 Rear 1/0 connection

Rear panel connectors

1. PS/2 mouse and keyboard port 7. USB 3.1 ports E12 (Supports USB 3.1
Boost)
Intel® LAN port (LAN2)* 8.  USB 3.0 ports 34
Intel® LAN port (LAN1)* 9. USB3.0ports 12
4. Wi-Fi 802.11 a/b/g/n/ac Bluetooth | 10.  Optical S/PDIF Out port
V4.0
5. USB 2.0 ports 78 11.  Audio I/O ports**
6. USB BIOS Flashback

*and **: Refer to the tables on the next page for the Bluetooth and Wi-Fi module, LAN port LEDs and audio port
definitions.
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R ¢ The plugged USB 3.0 device may run on xHCI mode or EHCI mode, depending on the

operating system’s setting.
e Only USB 3.1 ports E12 support Ai Charger+ function.
e Only USB 2.0 port 8 supports USB Charger+ function.
¢ USB 3.0 devices can only be used as data storage only.

e We strongly recommend that you connect USB 3.0 devices to USB 3.0 ports for faster
and better performance for your USB 3.0 devices.

*  Due to the design of the Intel®X99 series chipset, all USB devices connected to the
USB 2.0 and USB 3.0 ports are controlled by the xHCI controller. Some legacy USB
devices must update their firmware for better compatibility.

*Bluetooth and Wi-Fi module LED indications

Wi-Fi LED | Bluetooth LED

Status Description Status Description
Off No link Off No link
Wi-Fi

Bluetooth
LED

000

Green Linked Blue Linked LED
Blinking | Data activity |

Wi-Fi 802.11 a/b/g/n/ac,

2-14

Bluetooth v4.0

* The Bluetooth word mark and logos are owned by Bluetooth SIG, Inc. and any use of such mark by ASUSTeK
Computer Inc. is under license. Other trademarks and trade names are those of their respective owners.

*LAN ports LED indications

Activity Link LED Speed LED
Status Description Status Description

: : ACT/LINK  SPEED
Off No link Off 10 Mbps connection LED LED
Orange Linked Orange | 100 Mbps connection (=]
Orange (Blinking) | Data activity Green |1 Gbps connection -
Orange (Blinking | Ready to wake up LAN port
then steady) from S5 mode

R You can disable the LAN controllers in BIOS. Due to hardware design, the LAN1 port's
LEDs may continue to blink even when disabled.

** Audio 2, 4, 6, or 8-channel configuration

Port Headset 4-channel 6-channel 8-channel
2-channel

Light Blue | Line In Line In Line In Side Speaker Out

Lime Line Out Front Speaker Out | Front Speaker Out | Front Speaker Out

Pink Mic In Mic In Mic In Mic In

Orange - - Center/Subwoofer | Center/Subwoofer

Black - Rear Speaker Out | Rear Speaker Out | Rear Speaker Out
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2.3.2 Audio I/0 connection
Audio /O ports

Connect to Stereo Speakers

@®
®
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[

(1T}

2000
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Connect to 2.1 channel Speakers
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Connect to 4.1 channel Speakers
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Connect to 7.1 channel Speakers

Va

® (T mm—® ©®
s |
[

{1 [T}

When the DTS UltraPC Il function is enabled, ensure to connect the rear speaker to the
light blue port.

2.4 Starting up for the first time

1. After making all the connections, replace the system case cover.

Ensure that all switches are off.

Connect the power cord to the power connector at the back of the system chassis.

Connect the power cord to a power outlet that is equipped with a surge protector.

o > D

Turn on the devices in the following order:

a.  Monitor

b.  External SCSI devices (starting with the last device on the chain)
c.  System power

6.  After applying power, the system power LED on the system front panel case lights up.
For systems with ATX power supplies, the system LED lights up when you press the
ATX power button. If your monitor complies with the “green” standards or if it has a
“power standby” feature, the monitor LED may light up or change from orange to green
after the system LED turns on.

The system then runs the power-on self tests (POST). While the tests are running, the
BIOS beeps (refer to the BIOS beep codes table) or additional messages appear on
the screen. If you do not see anything within 30 seconds from the time you turned on
the power, the system may have failed a power-on test. Check the jumper settings and
connections or call your retailer for assistance.
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BIOS Beep Description

One short beep VGA detected
Quick boot set to disabled
No keyboard detected
One continuous beep followed by two No memory detected

short beeps then a pause (repeated)

One continuous beep followed by three | No VGA detected
short beeps

One continuous beep followed by four Hardware component failure
short beeps

7. Atpower on, hold down the <Delete> key to enter the BIOS Setup. Follow the
instructions in Chapter 3.

2.5 Turning off the computer

While the system is ON, press the power button for less than four seconds to put the system
on sleep mode or soft-off mode, depending on the BIOS setting. Press the power switch

for more than four seconds to let the system enter the soft-off mode regardless of the BIOS
setting.
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BIOS setup

3.1 Knowing BIOS

The new ASUS UEFI BIOS is a Unified Extensible Interface that complies with UEFI

architecture, offering a user-friendly interface that goes beyond the traditional keyboard-
only BIOS controls to enable a more flexible and convenient mouse input. You can easily
navigate the new UEFI BIOS with the same smoothness as your operating system. The
term “BIOS” in this user manual refers to “UEFI BIOS” unless otherwise specified.

BIOS (Basic Input and Output System) stores system hardware settings such as storage
device configuration, overclocking settings, advanced power management, and boot
device configuration that are needed for system startup in the motherboard CMOS. In
normal circumstances, the default BIOS settings apply to most conditions to ensure
optimal performance. DO NOT change the default BIOS settings except in the following
circumstances:

. An error message appears on the screen during the system bootup and requests you
to run the BIOS Setup.

. You have installed a new system component that requires further BIOS settings or
update.

() Inappropriate BIOS settings may result to instability or boot failure. We strongly recommend
L] \, that you change the BIOS settings only with the help of a trained service personnel.

% When downloading or updating the BIOS file, rename it as X99-M-WS.CAP for this
motherboard.
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3.2 BIOS setup program

Use the BIOS Setup to update the BIOS or configure its parameters. The BIOS screen
include navigation keys and brief onscreen help to guide you in using the BIOS Setup
program.

Entering BIOS at startup

To enter BIOS Setup at startup, press <Delete> during the Power-On Self Test (POST). If you
do not press <Delete>, POST continues with its routines.

Entering BIOS Setup after POST

To enter BIOS Setup after POST:

. Press <Ctrl>+<Alt>+<Delete> simultaneously.
o Press the reset button on the system chassis.
. Press the power button to turn the system off then back on. Do this option only if you

failed to enter BIOS Setup using the first two options.
After doing either of the three options, press <Delete> key to enter BIOS.

R e The BIOS setup screens shown in this section are for reference purposes only, and
may not exactly match what you see on your screen.

e Ensure that a USB mouse is connected to your motherboard if you want to use the
mouse to control the BIOS setup program.

*  If the system becomes unstable after changing any BIOS setting, load the default
settings to ensure system compatibility and stability. Select the Load Optimized
Defaults item under the Exit menu or press hotkey <F5>. See section 3.10 Exit
menu for details.

*  If the system fails to boot after changing any BIOS setting, try to clear the CMOS and
reset the motherboard to the default value. See section 1.2.6 Onboard buttons and
switches for information on how to erase the RTC RAM via the Clear CMOS button.

e The BIOS setup program does not support the Bluetooth devices.
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3.2.1 EZ Mode

By default, the EZ Mode screen appears when you enter the BIOS setup program. The EZ
Mode provides you an overview of the basic system information, and allows you to select

the display language, system performance mode and boot device priority. To access the
Advanced Mode, click Exit/Advanced Mode, then select Advanced Mode or press <F7> hot
key for the advanced BIOS settings.

The default screen for entering the BIOS setup program can be changed between EZ Mode
or Advanced Mode. Refer to the Setup Mode item in section 3.8 Boot menu for details.

Displays the system properties of the selected mode.
Click < or > to switch EZ System Tuning modes

Displays the CPU/motherboard temperature,
CPU voltage output, CPU/chassis/power fan lects the display language  Creates storage RAID and
speed, and SATA information of the BIOS setup program figures system overcl

9

ASUS  UEFI BIOS Utility - EZ Mode \\

S

sh @ EZ Tuning Wizard(F11)

Information CPU Temperature CPU Core Voltage EZ System Tuning

X99-MWS BIOS Ver. 0201 0.992 V
Intel(R) Core(TM) i7-5820K CPU @ 3.30GHz S
Speed: 3300 MHz Motherboard Temperature

Memory: 4096 MB (DDR4 2133MHz) 46°C 33°C e
DRAM Status SATA Information ‘

+ Apacer 4GB 2133MHz Hitachi HDP725050GLA380 (500.1GB)
NiA N/A Normal
NiA N/A
1 NIk N/A
N/A Boot Priority
& NiA cr ne and drag the item
): NiA

Intel Rapid Storage Technology

Switch all |

ﬂ P1: Hitachi HDP725050GLA380
Disabled On off

CPU FAN
3\ CHAT FAN o

7\ CHA3 FAN
(&

3, CPU OPT FAN 3 CPU Core Voltage
> o002V

QFan Control 31¢ Boot Menu(F8)

Default(Fs) ‘ Save & Exit(F10) ‘ Advanced Mode(F7)|3]

Enables or disables the SATA RAID mode Shows_ the Displays the Advanced

for Intel Rapid Storage Technology bootable devices mode menus
Displays the CPU Fan’s speed. Click Saves the changes and Selects the boot
the button to manually tune the fans resets the system device priority

Loads optimized
default settings

% The boot device options vary depending on the devices you installed to the system.
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3.2.2 Advanced Mode

The Advanced Mode provides advanced options for experienced end-users to configure
the BIOS settings. The figure below shows an example of the Advanced Mode. Refer to the
following sections for the detailed configurations.

EZ Tuning Wizard .
Qfan Control Quick Note

MyFavorite Hot Keys
Language
Menu bar

/ISUS  UEFI BIOS Utility - Advanced 14 P\ —

~

vorite(F3) g Qfan Control(Fe) Wizard(F11) EDW

My Favorites  Main  Ai Tweaker  Advanced Monitor  Boot  Tool Exit [ Hardware Monitor

Hyper-Threading [ALL] mperatur
as°¢
Intel Adaptive Thermal Monitor

Limit CPUID Maximum b ] 0992V
Execute Disable Bit

Intel Virtualization Technology
Nle
Hardware Prefetcher Memory,
req
Adjacent Cache Line Prefetcher | FIEE]
Boot Performance Mode [ Max Performance —~] Capac
P g 4096 MB
Maximum CPU Core Temperature Auto

age
> Adtive Processor Cores Voltage

> CPU Power Management Configuration T e

Enable/Disable each processor packa;

Last Medified i EzMode(F7)|5]

Version 2.16.1242. Copyright (C) 2015 America1 Megatr >nds, Inc.

Sub-menu item Item description Configuration fields Scroll bar
Menu items Shows the last modified items
Goes back to EzMode

Displays the CPU/motherboard temperature,
CPU and memory voltage output =
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Menu bar
The menu bar on top of the screen has the following main items:

IWZAEWIOCEY  For saving the frequently-used system settings and configuration.
Main For changing the basic system configuration

LANLCELCIAN  For changing the overclocking settings

Advanced For changing the advanced system settings

For displaying the system temperature, power status, and changing the

Motioy fan settings.

Boot For changing the system boot configuration
Tool For configuring options for special functions
Exit For selecting the exit options and loading default settings

Menu items

The highlighted item on the menu bar displays the specific items for that menu. For example,
selecting Main shows the Main menu items.

The other items (My Favorites, Ai Tweaker, Advanced, Monitor, Boot, Tool, and Exit) on the
menu bar have their respective menu items.

Submenu items

A greater than sign (>) before each item on any menu screen means that the item has a
submenu. To display the submenu, select the item and press <Enter>.

Language

This button above the menu bar contains the languages that you can select for your BIOS.
Click this button to select the the language that you want to display in your BIOS screen.
MyFavorites (F3)

This button above the menu bar shows all BIOS items in a Tree Map setup. Select frequently-
used BIOS settings and save it to MyFavorites menu.

Refer to section 3.3 My Favorites for more information.

QFan Control (F6)

This button above the menu bar displays the current settings of your fans. Use this button to
manually tweak the fans to your desired settings.

% Refer to section 3.2.3 QFan Control for more information.
EZ Tuning Wizard (F11)

This button above the menu bar allows you to view and tweak the overclocking settings of
your system. It also allows you to change the motherboard’s SATA mode from AHCI to RAID
mode.

% Refer to section 3.2.4 EZ Tuning Wizard for more information.
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Quick Note (F9)

This button above the menu bar allows you to key in notes of the activities that you have
done in BIOS.

%{ e  The Quick Note function does not support the following keyboard functions: delete,
- cut, copy and paste.

*  You can only use the alphanumeric characters to enter your notes.

Hot keys

This button above the menu bar contains the navigation keys for the BIOS setup program.
Use the navigation keys to select items in the menu and change the settings.

Scroll bar

A scroll bar appears on the right side of a menu screen when there are items that do not fit
on the screen. Press the Up/Down arrow keys or <Page Up> / <Page Down> keys to display
the other items on the screen.

General help

At the top right corner of the menu screen is a brief description of the selected item. Use
<F12> key to capture the BIOS screen and save it to the removable storage device.
Configuration fields

These fields show the values for the menu items. If an item is user-configurable, you can
change the value of the field opposite the item. You cannot select an item that is not
user-configurable.

A configurable field is highlighted when selected. To change the value of a field, select it and
press <Enter> to display a list of options.

Last Modified button
This button shows the items that you last modified and saved in BIOS Setup.
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3.2.3 QFan Control

The QFan Control allows you to set a fan profile or manually configure the operating speed of
your CPU and chassis fans.

Click to select a fan to be Click to activate Click to activate DC Mode
configured PWM Mode

Q-Fan 1Zontrol
Select your target fan and then move the slider to select any of these profiles: Standard, Silent, Turbo and
Full Spe 2d). You can also move the slider to Manual and manually configure tle fan's operating speed.

CPU FAN

CHA1 FAN
CHA2 FAN
CHA3 FAN

o o o

HENLE] Silent Turbo Full Speed Manual

Exit (ESC)

Select a profile to apply to Click to apply the fan setting
our fans .
v Click to undo the Click to go back to main menu
changes

Select to manually configure
your fans
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3.24 EZ Tuning Wizard

EZ Tuning Wizard allows you to overclock your CPU and DRAM, computer usage, and CPU
fan to their best settings. You can also easily set RAID in your system using this feature.

EZ Tuning Wizard
RAID

Current System Configuration

PCscenario cpu
Main cooling system Freq: 3300 MHz
Ratio: 33x

BCLK: 100.0 MHz
Temp: 41°C

DRAM
Freq: 4096 MB (DDR4 2133MHz)

Estimation tuning result

System OC setup RAID setup

Tuning your system settings
To tune your settings:

1. Press <F11> on your keyboard or click from the BIOS screen to open
EZ Tuning Wizard screen, then click Next.

2. Select a PC scenario Daily Computing or Gaming/Media Editing, then click Next.

3. Select the CPU fan type (Box cooler, Tower cooler, or Water cooler) that you
installed then click Next.

If you are not sure of the CPU fan type, click I’'m not sure. The system automatically
detects the CPU fan type.

4. Click Next then click Yes to confirm auto-tuning.
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Creating RAID
To create RAID:

1. Press <F11> on your keyboard or click RZARRHTEEGEE from the BIOS screen to open

EZ Tuning Wizard screen.
2. Click RAID then click Next.

R ¢ Ensure that your HDDs have no existing RAID volumes.

e Ensure to connect your HDDs to Intel® SATA connectors.

3. Select the type of storage for your RAID Easy Backup or Super Speed, then click
Next.

a. For Easy Backup, click
Next then select from Easy
Backup (RA|D1) or Easy Select the RAID type for your selected storage function
Backup (RAID10). B

‘N
4@\ You can only select Easy 2 ©
Backup (RAID 10) if you L
connect four (4) HDDs. Easy Backup (RAID1)

Storage Function Selection

Cancel

b.  For Super Speed, click Next JE G E

then select from Super Select the RAID type for your selected storage function
Speed (RAIDO) or Super

Speed (RAID5).

Super Speed (RAID 0)

Cancel

4. After selecting the type of RAID, click Next then click Yes to continue the RAID setup.

5. After the RAID setup is done, click Yes to exit the setup then click OK to reset your
system.
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3.3 My Favorites

MyFavorites is your personal space where you can easily save and access your favorite
BIOS items.

ASUS  UEFI BIOS Utility - Advanced M&\
2015 1 6-04‘}‘ D English =] MyFavorite(F3) %@ Qfan ControlF6) @ EZ Tuning Wizard(F11) Qw

e
My Favorites Main Ai Tweaker  Advanced Monitor Boot  Tool Exit [gIHardware Monitor

Ai Overclock Tuner Auto cPU

requer
3300 MHz

100.0 MHz

Memory

requer
2133 MHz

4096 MB 1206V

Voltage

5.000V

= [Manuall: When the manual mode is selected, the BCLK(base clock} frequency can be assigned manually.
[XMP]: When the XMP(extreme memory profile) made is selected, the BCLK frequency and memory parameters will be optimized
automatically.

Last Modified de(F7)|-3]
Version 2.16.1242. Copyright (C) 2015 American Megatrends, Inc.

3-10 Chapter 3: BIOS setup



Adding items to My Favorites
To add BIOS items:

1. Press <F3> on your keyboard or click [ElEIN=EE from the BIOS screen to open
Setup Tree Map screen.

2. Onthe Setup Tree Map screen, select the BIOS items that you want to save in
MyFavorites screen.

Setup Tree Map My Favorite & Shortcut
Main Al Overclock Tuner Al Overclock Tuner
ASUS MultiCore Enhancement
A
Monitor
Boot

Main menu panel

Selected shortcut
items

Submenu panel

Exit (E50)

3. Select an item from main menu panel, then click the submenu that you want to save
as favorite from the submenu panel and tap or click or press <Enter> on your
keyboard.

% You cannot add the following items to My Favorite items:

¢ Items with submenu options
¢ User-managed items such as language and boot order

¢ Configuration items such as Memory SPD Information, system time and date.

4. Click Exit (ESC) or press <esc> key to close Setup Tree Map screen.

5. Go to My Favorites menu to view the saved BIOS items.
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3.4 Main menu

The Main menu screen appears when you enter the Advanced Mode of the BIOS Setup
program. The Main menu provides you an overview of the basic system information, and
allows you to set the system date, time, language, and security settings.

ZISUS  UEFI BIOS Utility - Advanced Mo \ —
05/15/2015 1 6-061} ‘ B [E] MyFavorite(F3) @ Qfan ControF6) Z Tuning Wizard(F11) EQW“/
.

Friday
My Favorites Main  Ai Tweaker ~Advanced Monitor Boot Tool Exit ardware Monitor
CPU

3300 MHz

100.0 MHz

i
33x

Memory

requen
2133 MHz

4096 MB 1209V

System Language English
Voltage

System Date 05/15/2015

5.000
Cuctam Tima 16:06:04 L

Choose the system default language

Security
The Security menu items allow you to change the system security settings.

ASUS  UEFI BIOS Utility - Advanced Moy \

uswsems16:06¢" JEnglish (=] MyFavorite(F3) G Qfan ControkFe) @ EZ

Friday
My Favorites Main  Ai Tweaker Advanced Monitor Boot Tool  Exit ardware Monitor

£ Main\Security CPU

requer

3300 MHz

100.0 MHz
i

33

Memory

requer
2133 MHz

4096 MB

If you have forgotten your BIOS password, erase the CMOS Real Time Clock (RTC)
RAM to clear the BIOS password. See section 1.2.6 Onboard buttons and switches
for information on how to erase the RTC RAM via the Clear CMOS button.

The Administrator or User Password items on top of the screen show the default [Not
Installed]. After you set a password, these items show [Installed].
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Administrator Password

If you have set an administrator password, we recommend that you enter the administrator
password for accessing the system. Otherwise, you might be able to see or change only
selected fields in the BIOS setup program.

To set an administrator password:
1. Select the Administrator Password item and press <Enter>.
2. From the Create New Password box, key in a password, then press <Enter>.

3. Confirm the password when prompted.

To change an administrator password:
1. Select the Administrator Password item and press <Enter>.

2. From the Enter Current Password box, key in the current password, then press
<Enter>.

3. From the Create New Password box, key in a new password, then press <Enter>.

4. Confirm the password when prompted.

To clear the administrator password, follow the same steps as in changing an administrator
password, but press <Enter> when prompted to create/confirm the password. After you clear
the password, the Administrator Password item on top of the screen shows Not Installed.

User Password

If you have set a user password, you must enter the user password for accessing the system.
The User Password item on top of the screen shows the default Not Installed. After you set a
password, this item shows Installed.

To set a user password:
1. Select the User Password item and press <Enter>.
2. From the Create New Password box, key in a password, then press <Enter>.

3. Confirm the password when prompted.
To change a user password:
1. Select the User Password item and press <Enter>.

2. From the Enter Current Password box, key in the current password, then press
<Enter>.

3. From the Create New Password box, key in a new password, then press <Enter>.

4. Confirm the password when prompted.

To clear the user password, follow the same steps as in changing a user password, but press
<Enter> when prompted to create/confirm the password. After you clear the password, the
User Password item on top of the screen shows Not Installed.
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3.5 Ai Tweaker menu

The Ai Tweaker menu items allow you to configure overclocking-related items.

y ' \ Be cautious when changing the settings of the Ai Tweaker menu items. Incorrect field
e values can cause the system to malfunction.

% The configuration options for this section vary depending on the CPU and DIMM model you
installed on the motherboard.

Scroll down to display other BIOS items.

AISUS  UEFI BIOS Utility - Advanced Mod\ —
05152015 | 6-07!} | @english  E)MyFavorite(r3) 3o Qfan ControkF) @ EZ Tuning Wizard(F11) EDWEF’

e
My Favorites Main  Ai Tweaker Advanced Monitor Boot Tool  Exit EFHardware Monitor
Target CPU Turbo-Mode Frequency : 36 cPU

Target DRAM Frequency ; \ no

Target Cache Frequenc 3300 MHz 45°C

Target DMI/PEG Frequency : 100MHz reVolt

- 1000 MHz 0992V
Ai Overclock Tuner

i
ASUS MultiCore Enhancement ] E=

CPU Core Ratio
Memory

Min. CPU Cache Ratio requ

2133 MHz
Max. CPU Cache Ratio

Internal PLL Overvoltage I 4096 MB

BCLK Frequency : DRAM Frequency Ratio
Voltage

DRAM Frequency
12,096V 5000V

[Manual]: When the manual mode is selected, the BCLK(base clock} frequency can b ned manually.
[XMP]: When the XMP(extreme memory profile) mode is selected, the BCLK frequency and memory parameters will be optimized
automatically.

Last Modified | EzMode(F7)|-3]
Version 2.16.1242. Copyright (C) 2015 American Megatrends, Inc.

Ai Overclock Tuner [Auto]

This item allows you to select the CPU overclocking options to achieve the desired CPU
internal frequency. Select any of these preset overclocking configuration options:

[Auto] Loads the optimal settings for the system.
[Manual] Automatically optimizes the CPU ratio and BCLK frequency.

/ The following item appears only when you set the Ai Overclocking Tuner to [Manual].

CPU Strap [Auto]

This item allows you to select a strap close to your target BCLK (base clock) for an
extreme overclocking, or leave it at [Auto] for the BIOS to upgrade.
Configuration options: [Auto] [100MHz] [125MHz] [167MHz] [250MHz]
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% The following item appears only when you set the CPU Strap to [100MHz], [125MHz],
[167MHz], or [250MHz].

Source Clock Tuner [Auto]
This item allows you to select the source clock based on the assigned CPU
strap for a better overclocking capability.

Configuration options: [80Ohm dbl] [7Ohm dbl] [6Ohm dbl] [5Ohm dbl]
[40hm dbl] [30hm dbl] [20hm dbl]

PLL Selection [Auto]

This item is set to LC PLL by default for better stability. Select SB PLL when the BCLK
(base clock) frequency is far away from 100 MHz. This may affect the function of other
devices that need precise clock jitters.

Configuration options: [Auto] [LC PLL] [SB PLL]

Filter PLL [Auto]

Set this item to high BCLK (base clock) mode when using a very high BCLK to improve
overclocking capability.

Configuration options: [Auto] [Low BCLK mode] [High BCLK mode]

BCLK Frequency [100.0]

This item allows you to set the BCLK (base clock) frequency to enhance the system
performance. Use the <+> or <-> keys to adjust the value.

Configuration options: [80.0] - [300.0]

A '\ \ We recommend you to set the value based on the CPU specification, as high BCLK
[ e \ frequencies may damage the CPU permanently.

Initial BCLK Frequency [Auto]

This item allows you to start overclocking the system from the initial BCLK (base clock)
frequency to the assigned BCLK frequency. Use the <+> or <-> keys to adjust the
value. The value ranges depend on the value you set on BCLK Frequency.

ASUS MultiCore Enhancement [Auto]

[Auto] This item allows you to maximize the oveclocking performance optimized
by ASUS core ratio settings.
[Disabled] This item allows you to set to default core ratio settings.

CPU Core Ratio [Sync All Cores]

This item allows you to set the CPU core ratio limit per core or synchronize automatically to
all cores.

Configuration options: [Auto] [Sync All Cores] [Per Core]

/ The following item appears only when you set the CPU Core Ratio to [Per Core].
1-Core Ratio Limit [Auto]
Select [Auto] to apply the CPU default Turbo Ratio setting or manually
assign a 1-Core Limit value that must be higher than or equal to the 2-Core
Ratio Limit.
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2-Core Ratio Limit [Auto]

Select [Auto] to apply the CPU default Turbo Ratio setting or manually
assign a 2-Core Limit value that must be higher than or equal to the 3-Core
Ratio Limit.

/ /'\ If you assign a value for 2-Core Ratio Limit, do not set the 1-Core Ratio Limit to [Auto].

3-Core Ratio Limit [Auto]
Select [Auto] to apply the CPU default Turbo Ratio setting or manually
assign a 3-Core Limit value that must be higher than or equal to the 4-Core

Ratio Limit.
2\
/ '\ If you assign a value for 3-Core Ratio Limit, do not set the 1-Core Ratio Limit and 2-Core
/R A Ratio Limit to [Auto].

4-Core Ratio Limit [Auto]
Select [Auto] to apply the CPU default Turbo Ratio setting or manually
assign a 4-Core Limit value that must be higher than or equal to the 5-Core

Ratio Limit.
’.\ \ If you assign a value for 4-Core Ratio Limit, do not set the 1-Core Ratio Limit, 2-Core Ratio
/¥ \ Limit, and 3-Core Ratio to [Auto].

5-Core Ratio Limit [Auto]
Select [Auto] to apply the CPU default Turbo Ratio setting or manually
assign a 5-Core Limit value that must be higher than or equal to the 6-Core

Ratio Limit.
A
/ ' \\ If you assign a value for 5-Core Ratio Limit, do not set the 1-Core Ratio Limit, 2-Core Ratio
LI Limit, 3-Core Ratio, and 4-Core Ratio to [Auto].

6-Core Ratio Limit [Auto]
Select [Auto] to apply the CPU default Turbo Ratio setting or manually
assign a 6-Core Limit value.

/ '\ If you assign a value for 6-Core Ratio Limit, do not set the 1-Core Ratio Limit, 2-Core Ratio
) \ Limit, 3-Core Ratio, 4-Core Ratio, and 5-Core Ratio to [Auto].

Min. CPU Cache Ratio [Auto]

This item allows you to set the minimum possible ratio on the Uncore part of the processor.
Use the <+> or <-> keys to adjust the value. The values depend on the CPU installed.
Max. CPU Cache Ratio [Auto]

This item allows you to set the maximum possible ratio on the Uncore part of the processor.
Use the <+> or <-> keys to adjust the value. The values depend on the CPU installed.
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Internal PLL Overvoltage [Auto]

This item allows you to enable the internal PLL Overvoltage for K-SKU CPUs to get the
extreme overclocking capability.

Configuration options: [Auto] [Enabled)] [Disabled]

BCLK Frequency: DRAM Frequency Ratio [Auto]
This item allows you to set the base clock frequency of the DRAM frequency ratio.

[Auto] The DRAM ratio is set to its optimized settings.
[100:100] The DRAM ratio is set to 100:100.
[100:133] The DRAM ratio is set to 100:133.

DRAM Frequency [Auto]

This item allows you to set the memory operating frequency. The configurable options vary
with the BCLK (base clock) frequency setting. Select the auto mode to apply the optimized
setting.

Configuration options: [DDR4-800MHz] [DDR4-1000MHz] [DDR4-1067MHz] [DDR4-
1200MHz] [DDR4-1333MHz] [DDR4-1400MHz] [DDR4-1600MHz] [DDR4-1800MHz]
[DDR4-1866MHz] [DDR4-2000MHz] [DDR4-2133MHz] [DDR4-2200MHz] [DDR4-2400MHz]
[DDR4-2600MHz] [DDR4-2666MHz] [DDR4-2800MHz] [DDR4-2933MHz] [DDR4-3000MHz]
[DDR4-3200MHz] [DDR4-3400MHz] [DDR4-3467MHz] [DDR4-3600MHz] [DDR4-3733MHz]
[DDR4-3800MHz] [DDR4-4000MHz]

OC Tuner [Keep Current Settings]

This item allows you to automatically overclock the CPU and DRAM frequencies and voltage
for an enhanced system performance. It also accelerates the CPU graphics performance to
the extreme depending on the CPU graphics loading.

Configuration options: [Keep Current Settings] [Ratio Tuning] [BCLK + Ratio Tuning]

R Ensure that you installed an efficient CPU fan for CPU and graphics loading before
selecting either [BCLK First] or [Ratio First]. To keep the current overclocking tuner
status, select [Keep Current Settings].

EPU Power Saving Mode [Disabled]

The ASUS EPU (Energy Processing Unit) sets the CPU in its minimum power consumption
settings. Enable this item to set lower CPU VCCIN and Vcore voltages and achieve the best
energy saving condition.

Configuration options: [Disabled] [Enabled]

DRAM Timing Control

The subitems in this menu allow you to set the DRAM timing control features. Use the <+>
or <-> keys to adjust the value. To restore the default setting, type [auto] using the keyboard
and press the <Enter> key.
/' \ Changing the values in this menu may cause the system to become unstable! If this
/ ¥\ .
L] happens, revert to the default settings.
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Primary Timings

DRAM CAS# Latency [Auto]
Configuration options: [Auto] [1] - [31]
DRAM RAS# to CAS# Delay [Auto]
Configuration options: [Auto] [1] — [31]
DRAM RAS# PRE Time [Auto]
Configuration options: [Auto] [1] — [31]
DRAM RAS# ACT Time [Auto]
Configuration options: [Auto] [1] — [63]
DRAM Command Rate [Auto]
Configuration options: [Auto] [Timing 1T] — [Timing 3T]

Secondary Timings

DRAM RAS# to RAS# Delay [Auto]
Configuration options: [Auto] [1] - [7]
DRAM RAS# to RAS# Delay L [Auto]
Configuration options: [Auto] [1] - [7]
DRAM REF Cycle Time [Auto]
Configuration options: [Auto] [1] — [1023]
DRAM Refresh Interval [Auto]
Configuration options: [Auto] [1] — [32767]
DRAM WRITE Recovery Time [Auto]
Configuration options: [Auto] [1] — [31]
DRAM READ to PRE Time [Auto]
Configuration options: [Auto] [1] —[15]
DRAM FOUR ACT WIN Time [Auto]
Configuration options: [Auto] [1] — [63]
DRAM WRITE to READ Delay [Auto]
Configuration options: [Auto] [1] —[15]
DRAM WRITE to READ Delay L [Auto]
Configuration options: [Auto] [1] —[15]
DRAM CKE Minimum Pulse Width [Auto]
Configuration options: [Auto] [4] — [8]
DRAM Write Latency [Auto]
Configuration options: [Auto] [1] — [31]
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Third Timings

tRRDR [Auto]

Configuration options: [Auto] [1] - [7]

tRRDD [Auto]

Configuration options: [Auto] [1] - [7]

tWWDR [Auto]

Configuration options: [Auto] [1] - [7]

tWWDD [Auto]

Configuration options: [Auto] [1] - [7]

tRWDR [Auto]

Configuration options: [Auto] [1] - [7]

tWRDR [Auto]

Configuration options: [Auto] [1] - [7]

tWRDD [Auto]

Configuration options: [Auto] [1] - [7]

tRWSR [Auto]

Configuration options: [Auto] [1] - [7]

tCCD [Auto]

Configuration options: [Auto] [1] - [7]

tUWRDR [Auto]

Configuration options: [Auto] [1] - [3]

tRWDR2 [Auto]

Configuration options: [Auto] [0] - [31]
tRWDD [Auto]

Configuration options: [Auto] [0] - [31]
tRWSR2 [Auto]

Configuration options: [Auto] [0] - [31]
tWRDD2 [Auto]

Configuration options: [Auto] [0] - [31]
tCCDWR [Auto]

Configuration options: [Auto] [0] - [7]

tCCD_L [Auto]

Configuration options: [Auto] [1] - [3]
RTL IOL control

DRAM RTL INIT Value [Auto]
Configuration options: [Auto] [1] - [127]

DRAM RTL (CHA DO R0) [Auto]
Configuration options: [Auto] [1] - [127]
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DRAM RTL (CHA D0 R1) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHA D1 R0) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHA D1 R1) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHB D0 R0) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHB D0 R1) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHB D1 R0) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHB D1 R1) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHC D0 R0) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHC D0 R1) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHC D1 RO0) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHC D1 R1) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHD DO RO0) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHD DO R1) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHD D1 R0) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM RTL (CHD D1 R1) [Auto]
Configuration options: [Auto] [1] - [127]
DRAM IOL (CHA DO RO) [Auto]
Configuration options: [Auto] [1] - [255]
DRAM IOL (CHA DO R1) [Auto]
Configuration options: [Auto] [1] - [255]
DRAM IOL (CHA D1 RO0) [Auto]
Configuration options: [Auto] [1] - [255]
DRAM IOL (CHA D1 R1) [Auto]
Configuration options: [Auto] [1] - [255]
DRAM IOL (CHB DO RO0) [Auto]
Configuration options: [Auto] [1] - [255]
DRAM IOL (CHB DO R1) [Auto]
Configuration options: [Auto] [1] - [255]

DRAM IOL (CHB D1 R0) [Auto]
Configuration options: [Auto] [1] - [255]

Chapter 3: BIOS setup



DRAM IOL (CHB D1 R1) [Auto]
Configuration options: [Auto] [1] - [255]

DRAM IOL (CHC DO R0) [Auto]
Configuration options: [Auto] [1] - [255]
DRAM IOL (CHC DO R1) [Auto]
Configuration options: [Auto] [1] - [255]
DRAM IOL (CHC D1 RO0) [Auto]
Configuration options: [Auto] [1] - [255]
DRAM IOL (CHC D1 R1) [Auto]
Configuration options: [Auto] [1] - [255]
DRAM IOL (CHD DO R0) [Auto]
Configuration options: [Auto] [1] - [255]
DRAM IOL (CHD DO R1) [Auto]
Configuration options: [Auto] [1] - [255]
DRAM IOL (CHD D1 RO0) [Auto]
Configuration options: [Auto] [1] - [255]

DRAM IOL (CHD D1 R1) [Auto]
Configuration options: [Auto] [1] - [255]

10 control
MC Vref(CHA) [Auto]
Configuration options: [Auto] [50] - [99.911]
MC Vref(CHB) [Auto]
Configuration options: [Auto] [50] - [99.911]
MC Vref(CHC) [Auto]
Configuration options: [Auto] [50] - [99.911]
MC Vref(CHD) [Auto]
Configuration options: [Auto] [50] - [99.911]
DRAM Vref (CHA) [Auto]
Configuration options: [Auto] [60] - [99]
DRAM Vref (CHB) [Auto]
Configuration options: [Auto] [60] - [99]
DRAM Vref (CHC) [Auto]
Configuration options: [Auto] [60] - [99]
DRAM Vref (CHD) [Auto]
Configuration options: [Auto] [60] - [99]
CTL Vref (CHAB) Sign [+]
Configuration options: [+] [-]
CTL Vref (CHAB) [Auto]
Configuration options: [Auto] [0.00] - [0.20]
CTL Vref (CHCD) Sign [+]
Configuration options: [+] [-]
CTL Vref (CHCD) [Auto]
Configuration options: [Auto] [0.00] - [0.20]

ASUS X99-M WS 321



3-22

Receiver DQ Pre-emphasis [Auto]
Configuration options: [Auto] [0.90] - [1.20]

Receiver DQ De-emphasis [Auto]
Configuration options: [Auto] [0.90] - [1.20]

Transmitter DQ Pre-emphasis [Auto]
Configuration options: [Auto] [0.90] - [1.60]

Receiver DQS Pre-emphasis [Auto]
Configuration options: [Auto] [0.90] - [1.60]

Receiver DQS De-emphasis [Auto]
Configuration options: [Auto] [0.90] - [1.60]

Transmitter DQS Pre-emphasis [Auto]
Configuration options: [Auto] [0.90] - [1.60]

Receiver CMD Pre-emphasis [Auto]
Configuration options: [Auto] [0.80] - [1.60]

Receiver CMD De-emphasis [Auto]
Configuration options: [Auto] [0.80] - [1.60]

Transmitter CMD De-emphasis [Auto]
Configuration options: [Auto] [0.80] - [1.60]

Receiver CLK Pre-emphasis [Auto]
Configuration options: [Auto] [1.00] - [2.00]

Receiver CLK De-emphasis [Auto]
Configuration options: [Auto] [1.00] - [2.00]

Transmitter CLK Pre-emphasis [Auto]
Configuration options: [Auto] [1.00] - [2.00]

Receiver CTL Pre-emphasis [Auto]
Configuration options: [Auto] [1.00] - [1.60]

Receiver CTL De-emphasis [Auto]
Configuration options: [Auto] [1.00] - [1.60]

Transmitter CTL Pre-emphasis [Auto]
Configuration options: [Auto] [1.00] - [1.60]

Receiver ODT Pre-emphasis [Auto]
Configuration options: [Auto] [1.00] - [1.60]

Receiver ODT De-emphasis [Auto]
Configuration options: [Auto] [1.00] - [1.60]

Transmitter ODT De-emphasis [Auto]
Configuration options: [Auto] [1.00] - [1.60]
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DRAM Eventual Voltage (CHA/CHB/CHC/CHD) [Auto]

Use <+> or <-> to adjust the eventual voltages of the DIMM slots. The values range
from 0.8 V to 1.9 V with a 0.10 V increment.

DRAM CLK Period [Auto]

This item allows you to set a DRAM clock period.
Configuration options: [Auto] [1] —[19]

Memory optimize Control [Auto]

This item allows you to optimize the memory control.
Configuration options: [Auto] [Enabled] [Disabled]
Enhanced Training (CHA/CHB/CHC/CHD) [Auto]
Configuration options: [Auto] [Enabled] [Disabled]
MemTest [Auto]

This item allows you to enable or disable the memory testing.
Configuration options: [Auto] [Enabled] [Disabled]
Attempt Fast Boot [Auto]

This item allows the portion of the memory reference code to be skipped when possible
to increase boot speed.
Configuration options: [Auto] [Enabled] [Disabled]

Attempt Fast Cold Boot [Auto]

This item allows the portion of the memory reference code to be skipped when possible
to increase boot speed.
Configuration options: [Auto] [Enabled] [Disabled]

DRAM Training [Auto]

This item allows the system to set the training channel status of the installed DRAMs.
Configuration options: [Auto] [Ignore] [Enabled]

DRAM SPD Write [Disabled]

This item allows you to enable/disable the DRAM SPD write for memory SMBus
programming.
Configuration options: [Enabled] [Disabled]

External Digi+ Power Control

CPU Input Boot Voltage [Auto]

This item allows you to set a higher CPU input boot voltage for better overclocking
capability. Use the <+> or <-> keys to adjust the value. The values range from 0.80 V
to 2.7 V with an interval of 10 V.

CPU Load-line Calibration [Auto]

Load-line is defined by Intel® specification and affects CPU power voltage. The CPU
working voltage decreases proportionally to CPU loading. Higher load-line calibration
could get higher voltage and good overclocking performance, but increases the CPU
and VRM thermal conditions. Select from levels 1 to 9 to adjust the CPU power voltage
from 0% to 125%.

Configuration options [Auto] [Level 1] - [Level 9]
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/ The actual performance boost may vary depending on your CPU specification.

DO NOT remove the thermal module. The thermal conditions should be monitored.

CPU VRM Switching Frequency [Auto]

This item affects the VRM transient response speed and the component thermal
production. Select [Manual] to configure a higher frequency for a quicker transient
response speed.

Configuration options: [Auto] [Manual]

/ '\\\ DO NOT remove the thermal module. The thermal conditions should be monitored.

/ﬁ The following item appears only when you set the CPU VRM Switching Frequency to
[Manual].

Fixed CPU VRM Switching Frequency (KHz) [300]
This item allows you to set a higher frequency for a quicker transient
response speed. Use the <+> or <-> keys to adjust the value. The values
range from 300 KHz to 600 KHz with an interval of 50 KHz.

VRM Spread Spectrum [Disabled]

This item allows to enhance the system stability.

Configuration options: [Disabled] [Enabled]

Active Frequency Mode [Disabled]

This item allows to enhance the power saving condition of your system.

Configuration options: [Disabled] [Enabled]

CPU Power Phase Control [Auto]

This item allows you to set the power phase control of the CPU.
Configuration options: [Auto] [Standard] [Optimized] [Extreme] [Power Phase

Response]
\
/ ' \ DO NOT remove the thermal module when setting this item to [Power Phase Response].
[ e The thermal conditions should be monitored.

The following item appears only when you set the CPU Power Phase Control to [Power
Phase Response].

Power Phase Response [Fast]

This item allows you to set a faster phase response for the CPU to increase
system performance or to slower phase response to decrease DRAM
power efficiency.

Configuration options: [Ultra Fast] [Fast] [Medium] [Regular]
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CPU Power Duty Control [T.Probe]

DIGI + VRM Duty Control adjusts the current of every VRM phase and the thermal
conditions of every phase component.

[T. Probe] Select to maintain the VRM thermal balance.
[Extreme] Select to maintain the current VRM balance.
/'\\ DO NOT remove the thermal module. The thermal conditions should be monitored.

CPU Current Capability [Auto]

This item provides a total power range for CPU overclocking. A higher value setting
provides higher power consumption delivery and extends the overclocking frequency
range simultaneously.

Configuration options: [Auto] [100%)] [110%)] [120%)] [130%] [140%)]

CPU Power Thermal Control [115]

A higher temperature brings a wider CPU power thermal range and extends the
overclocking tolerance to enlarge the overclocking potential. Use the <+> or <-> keys
to adjust the value. The values depend on the CPU installed.

/ '\ DO NOT remove the thermal module. The thermal conditions should be monitored.

DRAM AB/CD Current Capability [100%)]

This item adjusts the total power range for DRAM overclocking. Set a higher value

to provide a wider total power range and extends the overclocking frequency range
simultaneously.

Configuration options: [100%)] [110%)] [120%)] [130%)] [140%)]

DRAM AB/CD Switching Frequency [Auto]

This item affects the overclocking range and system stability. Set this item to [Manual]

to manually set a fixed DRAM switching frequency for an increased overclocking range
or enhanced system stability.

% The following item appears only when you set the DRAM Switching Frequency to [Manual].
Fixed DRAM AB/CD Switching Frequency (KHz) [500]
This item allows you to set a higher frequency for an increased
overclocking range or a lower frequency for an enhanced system stability.
Use the <+> or <-> keys to adjust the value. The values range from 300
KHz to 550 KHz with an interval of 50 KHz.

DRAM Power Phase Control [CHA-CHB/CHC-CHD] [Standard]
This item allows you to set the DRAM power phase control.

Standard The phase control is based on the CPU command.
Optimized Set to the ASUS optimized phase tuning profile.
Extreme Set to the full phase mode.
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Internal CPU Power Management
The subitems in this menu allow you to set the CPU ratio and its features.

Enhanced Intel SpeedStep Technology [Enabled]

This item allows the operating system to dynamically adjust the processor voltage and
cores frequency which decreases the average power consumption the average heat
production.

Configuration options: [Enabled] [Disabled]

Turbo Mode [Enabled]

This item allows you to enable your core processor’s speed to run faster than the
base operating frequency when it is below operating power, current and temperature
specification limit.

Configuration options: [Disabled] [Enabled]

% The following items appear only when you set the Turbo Mode to [Enabled].
Turbo Mode Parameters
Long Duration Package Power Limit [Auto]
Allows you to limit the Turbo Ratio’s time duration that exceeds the TDP
(Thermal Design Power) for maximum performance. Use the <+> or <->
keys to adjust the value. The values range from 1 W to 4095 W.
Package Power Time Window [Auto]
Also known as Power Limit 1, this item allows you to maintain the time
window for Turbo Ratio over TDP (Thermal Design Power). Use the <+> or
<-> keys to adjust the value. The values range from 1 to 127 in seconds.

Short Duration Package Power Limit [Auto]

Also known as Power Limit 2, this item allows you to provide rapid
protection when the package power exceeds the Power Limit 1. Use the
<+> or <-> keys to adjust the value. The values range from 1 W to 4095 W.

CPU Integrated VR Current Limit [Auto]

Allows you to set a higher current limit to prevent frequency and power throttling when
overclocking. Use the <+> or <-> keys to adjust the value. The values range from
0.125 to 1023.875 with a 0.125 interval.

CPU Internal Power Fault Control

CPU Integrated VR Fault Management [Auto]

Disable this item to prevent tripping the Fully Integrated Voltage Regulator when doing
over-voltage. We recommend you to disable this item when overclocking.
Configuration options: [Auto] [Disabled] [Enabled]

CPU Internal Power Configuration

CPU Integrated VR Efficiency Management [Auto]

This item allows you to improve the power rating when the CPU is in low power state,
or make the FIVR (fully integrated voltage regulator work in high performance at all
times.

Configuration options: [Auto] [High Performance] [Balanced]
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Extreme Over-voltage [Disabled]

Disable this item to protect the CPU from damage by over-voltage or enable to choose a high
voltage for overclocking.

Configuration options: [Disabled] [Enabled]

% You can only enable this item if you enable the CPU OverVoltage jumper on your
motherboard. Refer to section 1.2.2 Motherboard layout for the location of the CPU
Overvoltage jumper.

Fully Manual Mode [Disabled]
Set this item to [Enabled] to support voltage control via ROG Connect and OC Panel.
Configuration options: [Disabled] [Enabled]

% The following items appear only when you set Fully Manual Mode item to [Disabled].

CPU System Agent Voltage Offset Mode Sign [+]
[+] To offset the voltage by a positive value.
[-] To offset the voltage by a negative value.

CPU System Agent Voltage Offset [Auto]

This item allows you to set the amount of voltage fed to the system agent of the

processor including its PCIE controller and power control unit (PCU). Setting a high

system agent voltage may enhance the overclocking capability.Use the <+> or <-> key

to adjust the value. The values range from 0.001 V to 0.999 V at 0.001 V increment.
CPU Core Voltage [Auto]

This item allows you to configure the amount of Voltage fed to the CPU cores. Increase the
voltage when configuring a high CPU core frequency.

Configuration options: [Auto] [Manual Mode] [Offset Mode]

% The following item appears only when you set the CPU Core Voltage to [Manual Mode].

CPU Core Voltage Override [Auto]

This item allows you to configure the CPU core voltage. Use<+> or <-> key to adjust
the value. The values range from 0.001V to 1.920 V at 0.001 V increment.

% The following items appear only when you set the CPU Core Voltage to [Offset Mode].

Offset Mode Sign [+]
[+] To offset the voltage by a positive value.
[-] To offset the voltage by a negative value.

CPU Core Voltage Offset [Auto]

This item allows you to configure the CPU core voltage offset value. Use<+> or <-> key
to adjust the value. The values range from 0.001 V to 0.999V at 0.001 V increment.
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CPU Cache Voltage [Auto]

This item allows you to configure the amount of voltage fed to the CPU uncores including it is
cache. Increase the voltage when configuring a high CPU cache frequency.

Configuration options: [Auto] [Manual Mode] [Offset Mode]

% The following item appears only when you set the CPU Cache Voltage to [Manual Mode].

CPU Cache Voltage Override [Auto]

This item allows you to configure the CPU cache voltage. Use<+> or <-> key to adjust
the value. The values range from 0.001 V to 1.920 V at 0.001 V increment.

% The following items appear only when you set the CPU Core Voltage to [Offset Mode].

Offset Mode Sign [+]

[+] To offset the voltage by a positive value.
[-] To offset the voltage by a negative value.
CPU Cache Voltage Offset [Auto]

This item allows you to configure the CPU cache voltage offset value. Use<+> or
<-> key to adjust the value. The values range from 0.001 V to 0.999 V at 0.001 V
increment.
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CPU SVID Support [Auto]

Set this item to [Enabled] when overclocking. Disabling this item prevents the CPU from
communicating with the external voltage regulator.

Configuration options: [Auto] [Disabled] [Enabled]

% The following items appear only when you set the CPU Core Voltage to [Enabled].

SVID Voltage Override[Auto]
This item allows you to set a VCCIN for the CPU during initial part of POST. Use the
<+> or <-> key to adjust the value. The values range from 0.001 V to 2.440 V at 0.001
V increment.

CPU Input Voltage [Auto]

This item allows you to configure the input voltage for the CPU by the external voltage
regulator. Use the <+> or <-> key to adjust the value. The values range from 0.80 V to 2.70 V
at 0.010 V increment.

DRAM SVID Support [Auto]

Set this item to [Disabled] to stop the CPU from communicating with the external voltage
regulator. Disable this item when you overclock your system.

Configuration options: [Auto] [Disabled] [Enabled]

DRAM Voltage (CHA/CHB, CHC/CHD) [Auto]

This item allows you to set the voltage for the system memory. Use the <+> or <-> key to
adjust the value. The values range from 0.80 V to 1.90 V at 0.010 V increment.

L& According to Intel® CPU specifications, DIMMs with voltage requirement over 1.65 V may
damage the CPU permanently. We recommend that you install the DIMMs with the voltage
requirement below 1.65 V.

PCH Core Voltage [Auto]

This item allows you to configure the core voltage for the PCH (platform controller hub). Use
the <+> or <-> key to adjust the value. The values range from 0.70 V to 1.80 V at 0.00625 V
increment.

PCH /0 Voltage [Auto]

This item allows you to configure the I/O voltage for the PCH (platform controller hub). Use
the <+> or <-> key to adjust the value. The values range from 1.20 V t0 2.20 V at 0.00625 V
increment.

VCCIO CPU 1.05V Voltage [Auto]

This item allows you to set the main power supply for the CPU REF. Use the <+> or <-> key
to adjust the value. The values range from 0.7000 V to 1.8000 V at 0.00625 V increment.
VCCIO PCH 1.05V Voltage [Auto]

This item allows you to set the tmain power supply for the PCH REF. Use the <+> or <-> key
to adjust the value. The values range from 0.7000 V to 1.8000 V at 0.00625 V increment.
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VTTDR Voltage (CHA/CHB) [Auto]

This item allows you to set the termination voltage for the DRAM on the left. Use the <+>
or <-> key to adjust the value. The values range from 0.2000 V to 1.0000 V at 0.00625 V
increment.

VTTDR Voltage (CHC/CHD) [Auto]

This item allows you to set the termination voltage for the DRAM on the right. Use the <+>

or <-> key to adjust the value. The values range from 0.2000 V to 1.0000 V at 0.00625 V
increment.

PLL Termination Voltage [Auto]

This item allows you to terminate the PLL Voltage. You can use the <+> or <-> keys to adjust
the value. The values range from 0.20000 V to 1.797684 V with a 0.006602 V interval.

PLL Reference Offset Mode Sign [+]

[+] To offset the voltage by a positive value.

- To offset the voltage by a negative value.

PLL Reference Offset Value [Auto]
This item allows you to configure the PLL reference value. You can use the <+> or <->
keys to adjust the value.
Configuration options: [Auto] [1] - [20]
CPU Spread Spectrum [Auto]

This item allows you to enhance the BCLK overclocking capability or reduce the EMI
(electromagnetic disturbance) generated by the BCLK. Set this item to [Enabled] for EMI
reduction, or set this item to [Disabled] to enhance BCLK overclocking.

Configuration options: [Auto] [Disabled] [Enabled]
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3.6 Advanced menu

The Advanced menu items allow you to change the settings for the CPU and other system
devices.

Be cautious when changing the settings of the Advanced menu items. Incorrect field values
can cause the system to malfunction.

/SUS  UEFI BIOS Utility - Advanced Mod\ S—

0snsa0ts 1 6] 4":‘ | Denglish  ElMyFavorite(F3) g Qfan ControkF6)  © EZ Tuning Wizard(F11)  [5# Quick Note(Fs)
* B
My Favorites Main  Ai Tweaker ~Advanced Monitor Boot Tool  Exit [ Hardware Monitor

> CPU Configuration CPU

> PCH Configuration 5‘3;;‘0”;\;}4:

> PCH Storage Configuration :

> System Agent Configuration 100.0 Wit
USB Configuration

Platform Misc Configuration

Ne
Onboard Devices Configuration Memory
requen

APM Configuration 2133 MHz

Network Stack Configuration pacil
4096 MB
NVMe Configuration

Intel(R) Rapid Storage Technology Voltage

5.000V

CPU Configuration Parameters

Last Modified | EzMode(F7)|-5]

Version 2,16, opyright (C) 2015 American Megatrends, Inc.
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3.6.1 CPU Configuration

The items in this menu show the CPU-related information that the BIOS automatically
detects.

R The items in this menu may vary based on the CPU installed.

/ISUS  UEFI BIOS Utility - Advanced M(N S—
5152015 ] 5+ 90 ‘ D English =] MyFavorite(F: 5 Qfan ControkF6) @ EZTuning Wizard(F11) 5 QWGF’
g s

My Favorites  Main  Ai Tweaker ~ Advanced  Monitor Tool  Exit EHardware Monitor

3 Cache

cPU
Hyper-Threading [ALL]

requer
3300 MHz
Intel Adaptive Thermal Monitor

Limit CPUID Maximum bl 1 100.0 MHz
Execute Disable Bit ] !

33x
Intel Virtualization Technology

Hardware Prefetcher ety
Adjacent Cache Line Prefetcher

Boot Performance Mode

Maximum CPU Core Temperature

Active Processor Cores Voltage

CPU Power Management Configuration 13;1545 v 5,040 V

/7 Enable/Disable each processor packages. 2 ora
) 3264V

Last Modified EzMode(F7)| 3]

Version 2,16.1242. Copyright (C) 2015 American Megatrends, Inc.
Hyper-Threading [ALL] [Enabled]

This item allows you to enable/disable the Hyper-Threading for logical processor threads.
Configuration options: [Enabled)] [Disabled]

Intel Adaptive Thermal Monitor [Enabled]

This item allows you to protect the CPU by decreasing its frequency as it reaches the thermal
throttle point. The thermal monitor includes TM1 (Thermal monitor 1), TM2 (Thermal monitor
2), and EMTTM (Enhanced Multi-threaded Thermal Monitoring).

Configuration options: [Disabled] [Enabled]

Limit CPUID Maximum [Disabled]

When set to [Enabled], this item allows the legacy OS to boot even without support for CPUs
with extended CPUID functions.

Configuration options: [Disabled] [Enabled]

Execute Disable Bit [Enabled]

Execute Disable prevents certain classes of malicious buffer overflow attacks when
combined with a supporting OS (SuSE Linux 9.2, RedHat Enterprise 3 Update 3).

Configuration options: [Disabled] [Enabled]
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Intel Virtualization Technology [Disabled]

When set to [Enabled], a VMM can utilize the additional hardware capabilities provided by
Vanderpool Technology.

Configuration options: [Disabled] [Enabled]

Hardware Prefetcher [Enabled]

This item allows the CPU to prefetch commands and data in the L2 cache, reduces the
DRAM loading time and improves the system performance.

Configuration options: [Disabled] [Enabled]

Adjacent Cache Line Prefetcher [Enabled]

This item allows the mid level cache (L2) to prefetch adjacent cache lines, reducing the
DRAM loading time and improves the system performance.

Configuration options: [Disabled] [Enabled]

Boot Performance Mode [Max Performance]

This item allows you to select the CPU performance state during system boot before the
operating system takes control. The CPU runs at a selected performance ratio based on CPU
configuration.

Configuration options: [Max Efficient] [Max Performance]

Maximum CPU Core Temperature [Auto]

This item allows you to set the maximum allowable temperature for CPU cores. The CPU
throttles or shuts down when it reaches its maximum temperature to prevent damaging the
CPU cores.

Configuration options: [Auto] [60] - [120]

2\
/ '\\ We recommend that you set the temperature 105° C or lower. High temperatures may
R A damage the CPU permanently.

Active Processor Cores
The items in this menu allow you to enable/disable the cores of your CPU.

Active Processor Core (0-5) [Enabled]
Configuration options: [Enabled] [Disabled]

CPU Power Management Configuration
The items in this menu allow you to manage and configure the CPU’s power.

Enhanced Intel SpeedStep Technology [Enabled]

This item allows your system to adjust the CPU’s voltage and cores frequency,
resulting in decreased power consumption and heat production.
[Disabled] The CPU runs at its default speed.

[Enabled] The system controls the CPU speed.
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Turbo Mode [Enabled]

This item allows you to automatically set the CPU cores to run faster than the base
operating frequency when it is below the operating power, current and temperature
specification limit.

Configuration options: [Enabled] [Disabled]

CPU states [Auto]

This item allows you to set the power saving of the CPU states.
Configuration options: [Auto] [Disabled] [Enabled]

% The following items appear only when you set the CPU states to [Enabled].

Enhanced C1 state [Enabled]
This item allows your CPU to reduce power consumption when the system
is in idle mode.

Configuration options: [Enabled)] [Disabled]
CPU C3 Report [Disabled]

This item allows you to disable or enable the CPU C3 report to the
operating system.

Configuration options: [Enabled)] [Disabled]
CPU C6 Report [Enabled]

This item allows you to disable or enable the CPU C6 report to the
operating system.

Configuration options: [Enabled)] [Disabled]

Package C State limit [Auto]

This item allows you to set the a C-state support for the CPU package.
Configuration options: [Auto] [CO/C1 state] [C2 state] [C6 (non Retention)
state] [C6 (Retention) state]
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3.6.2 PCH Configuration

\
/ISUS  UEFI BIOS Utility - Advanced Mode\ —
1 9-02"3‘ | @kngish ElMyFavorite(F3)  §o Qfan Controkfe) @ €2 Tuning Wizard(F11) F'QW'@!‘/
e

My Favorites Main  Ai Tweaker Advanced Monitor Boot Tool  Exit [ Hardware Monitor

¢ Advanced\PCH Configuration CcPU

3300 MHz  43°C

> PCI Express Configuration

1000 MHz 0992V

PCI Express Configuration
This item allows you to configure the PCI Express slots.

PCIX1_1 Speed [Auto]

This item allows your system to automatically select the PCI Express port speed. When
set to [Gen1], the PCI-E port runs at PCI-E 1.0 speed. When set to [Gen2], the PCI-E
port runs at PCI-E 2.0 speed.

Configuration options: [Auto] [Gen1] [Gen2]
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3.6.3  PCH Storage Configuration

While entering Setup, the BIOS automatically detects the presence of SATA devices. The
SATA Port items show Not Present if no SATA device is installed to the corresponding SATA
port.

Scroll down to display the other BIOS items.

ASUS  UEFI BIOS Utility - Advanced Mod\ —

1 6-351} ‘ [ English (=] MyFavorite(F fan ControlF6) @ EZ Tuning Wizard(F11) EQWJLEF"
e

=
My Favorites Main  Ai Tweaker Advanced Monitor Boot Tool  Exit AHardware Monitor

< Advanced\PCH Storage Configuration cPU

Hyper kit Mode [Disabled I

S.M.A.RT. Status Check
ler 1 100.0 MHz

SATA Controller 1 Mode Selection

Support Aggressive Link Power Management

> SATAGG_1(Gray)

SATAEG_1(Gray)

1096
Hot Plug LM

Voltage
> SATA6G_2(Gray)

SATA6G_2(Gray) T 12000V 5000V

Last Modified | EzMode(F7)|5]
Version 2.16.1242. Copyright (C) 2015 American Megatrends, Inc.

Hyper kit Mode [Disabled]

This item allows you to disable this option for M.2 devices, or enable this option for “ASUS
Hyper kit card.

Configuration options: [Disabled] [Enabled]

S.M.A.R.T. Status Check [On]

S.M.A.R.T. (Self-Monitoring, Analysis and Reporting Technology) is a monitoring system that
shows a warning message during POST (Power-on Self Test) when an error occurs in the
hard disks.

Configuration options: [On] [Off]
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SATA Controller 1 Mode Selection [AHCI]
This item allows you to set the SATA configuration.
[Disabled] Disables the SATA function.

[IDE Mode] Set to [IDE Mode] when you want to use the Serial ATA hard disk drives as
Parallel ATA physical storage devices.

[AHCI Mode] Set to [AHCI Mode] when you want the SATA hard disk drives to use the
AHCI (Advanced Host Controller Interface). The AHCI allows the onboard
storage driver to enable advanced Serial ATA features that increases
storage performance on random workloads by allowing the drive to
internally optimize the order of commands.

[RAID Mode] Set to [RAID Mode] when you want to create a RAID configuration from the
SATA hard disk drives.

/ The following item appears only when you set the SATA Mode Selection to [IDE].

SATA6G_1-4 (Gray)
These items display all connected devices to SATABG ports. If some ports are not
used, these items show [Not Installed].

SATA Controller 2 Mode Selection [AHCI]

This item allows you to set the SATA configuration.

[Disabled] Disables the SATA function.

[IDE Mode] Set to [IDE Mode] when you want to use the Serial ATA hard disk drives as
Parallel ATA physical storage devices.

[AHCI Mode] Set to [AHCI Mode] when you want the SATA hard disk drives to use the
AHCI (Advanced Host Controller Interface). The AHCI allows the onboard
storage driver to enable advanced Serial ATA features that increases
storage performance on random workloads by allowing the drive to
internally optimize the order of commands.

Due to Intel® chipset specification, the SATA ports from SATA controller 2 does not support
Intel® Rapid Storage Technology including RAID configuration.

% The following item appears only when you set the SATA Mode Selection to [IDE].

SATA6G_7-10 (Black)

These items display all connected devices to SATABG ports. If some ports are not
used, these items show [Not Installed].

Support Aggressive Link Power Management [Disabled]

This item is designed for LPM (link power management) support with a better energy saving
conditions. When disabled, the hot plug function of SATA ports are disabled.

Configuration options: [Disabled] [Enabled]

Hot Plug [Disabled] (SATA6G_1-4 (Gray) / SATA6G_7-10 (Black))
These items allow you to enable/disable SATA Hot Plug Support.
Configuration options: [Disabled] [Enabled]
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3.6.4 System Agent Configuration

/ISUS  UEFI BIOS Utility - Advanced Mrﬁ\ —
1 6.1 64:1' ‘ D english (=] MyFave fan ControkF6) @ EZ Tuning Wizard(F11) ’;QWLKE/

My Favorites Main Ai Tweaker  Advanced Monitor Boot  Tool Exit [gIHardware Monitor

4 Advanced\System Agent Configuration CPU

requ :
3300 MHz  45°C
> DMI Configuration
> NB PCI-E Configuration 1000 MHz 0,992V
> Intel VT for Directed I/O (VT-d)
33x

MCTP

ACS Control v = Memory

DMI Configuration
The item in this menu allows you configure the Direct Media Interface.

DMI Gen 2 [Enabled]
This item allows you to run the DMI at PCI-E 2.0 speed.
Configuration options: [Enabled] [Disabled]
NB PCI-E Configuration
The items in this menu allow you to select the operating speeds of the PCle slots.
PCIEX16_1 Link Speed [Auto]
This item allows you to select the operating speed of the PCIEX16_1 slot.
Configuration options: [Auto] [Gen1] [Gen2] [Gen3]
PCIEX16_2 Link Speed [Auto]
This item allows you to select the operating speed of the PCIEX16_2 slot.
Configuration options: [Auto] [Gen1] [Gen2] [Gen3]
PCIEX16_3 Link Speed [Auto]

This item allows you to select the operating speed of the PCIEX16_3 slot.
Configuration options: [Auto] [Gen1] [Gen2] [Gen3]
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Intel VT for Directed I/O (VT-d)
The item in this menu allows you to configure the Intel® Virtualization Technology for Directed
1/O (VT-d).
Intel VT for Directed 1/0 (VT-d) [Disabled]
This item allows you to enable/disable the Intel® Virtualization Technology for Directed
1/0 (VT-d) by reporting the 1/O device assignment to VMM via the DMAR ACPI Tables.
Configuration options: [Enabled] [Disabled]
MCTP [Disabled]
This item allows you to enable/disable Management Component Transport Protocol.
Configuration options: [Enabled] [Disabled]

ACS Control [Disabled]
This item allows you to enable/disable ACS Control.
Configuration options: [Enabled] [Disabled]
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3.6.5 USB Configuration

The items in this menu allow you to change the USB-related features.

"5 16 24!} | @tngish  Emyfavorite(rs)  FoQfan ControlFs) ning Wizard(£11) EQWM
-

My Favorites Main  Ai Tweaker Advanced Monitor Boot Tool  Exit ardware Monitor

/SUS  UEFI BIOS Utility - Advanced Mi\ —

€ Advanced\USB Configuration CPU

requer
3300 MHz

100.0 MHz
Intel xHCI Mode Smart Auto

EHCI Legacy Support Enabled

¥HCT Hand-off Enabled ~ | Memory
EHCT Hand-off Disabled il equer
= 2133 MHz
Mass
pac

JetFlashTranscend 4GB 8,07 ] 4096 MB

> USB Single Port Control ol
oltage

12.006 V 5.000V

[Smart Auto]: Once the xHCI driver has been detected, the USB 3.0 mode will be supported during both POST and operating system.
[Auto]: xHCI controller will be enabled and run atUSB 3.0 mode when the xHCI d ed in the operating system.
[Enabled]: Enable the xHCI controller.

[Disabled]: Disable the xHCI controller.

Last Modified EzMode(F7)| =]

Version 2.16.1242, Copyright (C) 2015 American Megatrends, Inc.

/ The Mass Storage Devices item shows the auto-detected values. If no USB device is
detected, the item shows None.

Intel xHCI Mode [Smart Auto]

[Auto] The xHCl is automatically enabled and runs at USB 3.0 mode when the
xHCI driver is installed in the operating system.

[Smart Auto] Upon detection, the xHCI driver supports the USB 3.0 mode during both
POST and operating system.

[Enabled] Enables the xHCI controller.
[Disabled] Disables the xHCI controller.
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EHCI Legacy Support [Enabled]

[Enabled] Your system supports the USB 2.0 devices in legacy operating systems.

[Disabled] Your USB 2.0 devices can be used for BIOS setup only and cannot be
recognized in the boot devices list.

[Auto] Your system automatically detects the presence of USB 2.0 devices at
startup. If any USB 2.0 devices are detected, the xHCI legacy USB support
is enabled.

xHCI Hand-off [Enabled]

[Enabled] Enables the support for operating systems without an xHCI hand-off
feature.

[Disabled] Disables the xHCI Hand-off support.

EHCI Hand-off [Disabled]

[Enabled] Enables the support for operating systems without an EHCI hand-off
feature.

[Disabled] Disables the EHCI Hand-off support.

USB Single Port Control

This item allows you to enable or disable the individual USB ports.

% Refer to section 1.2.2 Motherboard layout for the location of the USB ports.
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3.6.6 Platform Misc Configuration
The items in this menu allow you to configure the platform-related features.

1 6-240‘ ‘ D English  [=IM fan ControkF6) @ EZ Tuning Wizard(F11) EQW Eﬁ"

e
My Favorites Main  Ai Tweaker  Advanced Monitor Boot Tool Exit [ZIHardware Monitor
4 Advanced\Platform Misc Configuration CPU
requer
3300 MHz 46°C
SA DMI ASPM [ Disabled
PEG ASPM Support [ Disabled 1000MHz 0992V
33x
PCH DMI ASPM [ Disabled
P A — Memory
ASPM Support | Disabled

2133MHz 1203V

SA - PCI Express

SA SMI ASPM [Disabled]
This item allows you to enable/disable the ASPM (L1) support for the downstream devices.
Configuration options: [Auto] [Disabled] [L1 only]

PEG ASPM Support [Disabled]
This item allows you to enable/disable the ASPM support for the downstream devices.
Configuration options: [Disabled] [L1 only]

PCH - PCI Express

PCH DMI ASPM [Disabled]
This item allows you to enable/disable the PCH DMI ASPM Setting.
Configuration options: [Disabled] [Enabled]

ASPM Support [Disabled]
This item allows you to enable/disable the ASPM support for all downstream devices.
Configuration options: [Disabled] [L1 only]
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3.6.7 Onboard Devices Configuration
Scroll down to view the other BIOS items.

=
/ISUS  UEFI BIOS Utility - Advanced Mod\ —
5 16-2443' ‘ Benglish [ MyFavorite(F3) g Qfan Control(Fe) & EZ Tuning Wizard(F11) EQWK#’
e

My Favorites Main Ai Tweaker  Advanced Monitor Boot  Tool Exit [ZIHardware Monitor

& Advanced\Onboard Devices Configuration aV]

HD Audio Controller =
3300 MHz

Front Panel Type

100.0 MHz
SPDIF Out Type
i
33x
Asmedia USB 3.1 Controller Enabled

Asmedia USB 3.1 Battery Charging Support Disabled Memory

requer
Bluetooth Controller | 2133 MHz

Wi-Fi Controller 4096 MB

Intel LAN1 Controller Voltage

Intel Lan1 PXE Option ROM 2
12.096 V 5.000 V.

3248V

Last Modified EzMode(F7)| 3]
42. Copyright (C) 2015 American Megatrends, Inc. N

HD Audio Controller [Enabled]
This item allows you to use the Azalia High Definition Audio Controller
Configuration options: [Disabled] [Enabled]

% The following items appear only when you set the HD Audio Controller to [Enabled].

Front Panel Type [HD Audio]

This item allows you to set the front panel audio connector (AAFP) mode to legacy
AC’97 or high-definition audio depending on the audio standard that the front panel
audio module supports.

[HD Audio] Sets the front panel audio connector (AAFP) mode to high definition

audio.
[AC97] Sets the front panel audio connector (AAFP) mode to legacy AC'97.
SPDIF Out Type [SPDIF]
[SPDIF] Sets to an SPDIF audio output.
[HDMI] Sets to an HDMI audio output.
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ASMedia USB 3.1 Controller [Enabled]
This item allows you to enable/disable the ASMedia® USB 3.0 controller of your system.
Configuration options: [Disabled] [Enabled]

The following item appears only when you set the ASMedia USB 3.0 Controller to
[Enabled].

ASMedia USB 3.1 Battery Charging Support [Disabled]
This item allows you to enable/disable the ASMedia® USB 3.0 battery charging support
of your system.
Configuration options: [Disabled] [Enabled]
Bluetooth Controller [Enabled]
This item allows you to enable or disable the bluetooth controller.
Configuration options: [Disabled] [Enabled]

Wi-Fi Controller [Enabled]
This item allows you to enable or disable the Wi-Fi controller.
Configuration options: [Disabled] [Enabled]

Intel LAN Controller (LAN1-LAN2) [Enabled]
This item allows you to enable or disable the Intel LAN1/2 controllers.
Configuration options: [Disabled] [Enabled]

% The following item appears only when you set the Intel LAN Controller to [Enabled].

Intel PXE OPROM (LAN1-LAN2) [Disabled]
This item allows you to enable/disable the PXE OptionRom of the Intel® LAN controller.
Configuration options: [Enabled] [Disabled]

Serial Port Configuration

The items in this menu allows you to set the parameters of the serial port.

% This items in this menu works only if a serial port connector is installed on the motherboard.

Serial Port [On]

This item allows you to enable/disable the serial port.

Configuration options: [On] [Off]

Change Settings [I0=3F8h; IRQ=4]

This item allows you to select an optimal setting for Super IO device.
Configuration options: [IO=3F8h; IRQ=4] [IO=2F8h; IRQ=3] [|I0=3E8h; IRQ=4]
[I0=2E8h; IRQ=3]
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3.6.8 APM Configuration

[
/ISUS  UEFI BIOS Utility - Advanced Modr_-\ —
‘I -22¢ | & english =] MyFavorite(F3; Qfan Control(Fe) @ EZ Tuning Wizard(F11) EGWKE/
S

My Favorites Main  Ai Tweaker  Advanced Monitor Boot  Tool Exit EglHardware Monitor

& Advanced\APM Configuration CPU

ErP Ready Disabled 3300MHz  46°C

Restore AC Power Loss [ Power off v
1000MHz 0992V
Power On By PS/2 Keyboard
Power On By PCI-E E 33x
Power On By Ring
Memory
Power On By RTC

ErP Ready [Disabled]

This item allows you to switch off some power at S4+S5 or S5 to get the system ready for
ErP requirement. When set to [Enabled], all other PME options are switched off.

Configuration options: [Disabled] [Enabled (S4+S5)] [Enabled (S5)]

Restore AC Power Loss [Power Off]

This item allows your system to go to ON state, OFF state, or both states after an AC power
loss. When setting your system to [Last State], it goes to the previous state before the AC
power loss.

Configuration options: [Power Off] [Power On] [Last State]

Power On By PS/2 Keyboard [Disabled]
This item allows you to set the keyboard key for the Power On By PS/2 Keyboard feature.
Configuration options: [Disabled] [Space Bar] [Ctrl-Esc] [Power Key]

Power On By PCI-E [Disabled]

This item allows you to enable/disable the Wake-on-LAN function of the onboard LAN
controller or other installed PCI-E LAN cards.

Configuration options: [Disabled] [Enabled]

Power On By Ring [Disabled]
This item allows you to enable/disable the Power On by Ring feature of your motherboard.
Configuration options: [Disabled] [Enabled]

Power On By RTC [Disabled]

This item allows you to enable/disable the RTC (Real-Time Clock) to generate a wake event
and configure the RTC alarm date. When enabled, you can set the days, hours, minutes, or
seconds to schedule an RTC alarm date.

Configuration options: [Disabled] [Enabled]
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3.6.9 Network Stack Configuration

S
d'ﬁ-\ —
16.25‘13' ‘ [ English (=] MyFavorite fan ControkF6) @ EZ Tuning Wizard(F11) EQ\-JWQI ?_

e
My Favorites Main  Ai Tweaker Advanced Monitor Boot Tool  Exit [FHardware Monitor

ZISUS  UEFI BIOS Utility - Advanced Mo

& Advanced\Network Stack Configuration CPU

Network Stack = " reqL r
pERbia 3300MHz  45°C

Network stack [Disabled]
This item allows you to disable/enable the UEFI network stack.
Configuration options: [Disabled] [Enabled]

/ The following item appears only when you set the Network Stack to [Enabled].

Ipv4/lpvé PXE Support [Enabled]

This item allows you to enable/disable the Ipv4/Ipvé PXE wake event.
Configuration options: [Disabled] [Enabled]

3.6.10 NVMe Configuration

NVMe controller and Drive information
This item allows you to view your NVMe controller and drive information.
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3.7 Monitor menu

The Monitor menu displays the system temperature/power status, and allows you to change
the fan settings.

Scroll down to display the other BIOS items.

/ISUS  UEFI BIOS Utility - Advanced M{R\ S—
51 6-25'{:} | Eengish  ElMyravorite(F3)  Jo Qfan ControltFe) @ €2 Tuning Wizard(F11) EGWK

05/15£.
Friday

e
My Favorites  Main  Ai Tweaker Advanced Monitor Boot Tool  Exit [Z¥Hardware Monitor

CPU Temperature +46°C / +114°F CPU

MotherBoard Temperature +34°C/ +93°F 3300 Mz

VRM Temperature +54°C/ +129°F
100.0 MHz
PCH Temperature +42°C/ +107°F
i

T_Sensor1 Temperature N/A 33x

CPU Fan Speed 2581 RPM
Memory

CPU Optional Fan Speed N/A requen | CH,
2133MHz 1206V
Chassis Fan 1 Speed N/A
paci I_CH
Chassis Fan 2 Speed N/A 4096 MB 1206V

Chassis Fan 3 Speed N/A
Voltage

CPU Core Voltage 2
12096V 5000V

~—, CPUTemperature i
@) 3248V

Last Modified | E2Mode(F7)|-5]
Version 2.16.1242. Copyright (C) 2015 American Megatrends, Inc.

CPU / Motherboard / VRM / PCH / T_Sensor1 Temperature [xxx°C/xxx°F]

The onboard hardware monitor automatically detects and displays the CPU and the
motherboard temperatures. Select [Ignore] if you do not wish to display the detected
temperatures.

CPU FAN Speed [xxxx RPM] or [Ignore] / [N/A], CPU Optional Fan Speed
[xxxx RPM] or [Ignore], Chassis Fan1-3 Speed [xxxx RPM] or [Ignore] / [N/A]
The onboard hardware monitor automatically detects and displays the CPU, chassis,

and power fan speed in rotations per minute (RPM). If the fan is not connected to the
motherboard, the field shows N/A. Select [Ignore] if you do not wish to display the detected
speed.

CPU Core Voltage, 3.3V /5V / 12V Voltages

The onboard hardware monitor automatically detects the voltage output through the onboard
voltage regulators. Select [Ignore] if you do not want to detect this item.

Qfan Tuning

Click this item to automatically detect the lowest speed and configure the minimum duty cycle
for each fan
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CPU Q-Fan Control [Auto]
This item allows you to set the CPU Q-Fan operating mode.

[Auto] Detects the type of CPU fan installed and automatically switches the
control modes.

[PWM Mode]  Enables the CPU Q-Fan control feature in PWM mode for 4-pin CPU fan.
[DC Mode] Enables the CPU Q-Fan control feature in DC mode for 3-pin CPU fan.
[Disabled] Disables the Q-Fan control.

% The following items appear only when you set the CPU Q-Fan Control to [Auto], [PWM
Mode], and [DC Mode].

CPU Fan Speed Low Limit [300 RPM]

This item allows you to set the low limit warning for CPU Fan speed.
Configuration options: [Ignore] [200 RPM] [300 RPM] [400 RPM] [500 RPM] [600 RPM]

CPU Fan Profile [Standard]

This item allows you to set the appropriate performanc