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Chapter 1

Getting Started

Thank you for choosing the X99A RAIDER Series (MS-7885 v5.X) ATX
motherboard. The X99A RAIDER Series motherboards are based on Intel®
X99 chipset for optimal system efficiency. Designed to fit the advanced Intel®
LGA2011-3 processor, the X99A RAIDER Series motherboards deliver a high

performance and professional desktop platform solution.
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* These pictures are for reference only and may vary without notice.
* The packing contents may vary according to the model you purchased.



Assembly Precautions

® The components included in this package are prone to damage from electrostatic
discharge (ESD). Please adhere to the following instructions to ensure successful
computer assembly.

m Always turn off the power supply and unplug the power cord from the power outlet
before installing or removing any computer component.

m Ensure that all components are securely connected. Loose connections may cause
the computer to not recognize a component or fail to start.

m Hold the motherboard by the edges to avoid touching sensitive components.

m |t is recommended to wear an electrostatic discharge (ESD) wrist strap when
handling the motherboard to prevent electrostatic damage. If an ESD wrist strap is
not available, discharge yourself of static electricity by touching another metal object
before handling the motherboard.

m Store the motherboard in an electrostatic shielding container or on an antistatic pad
whenever the motherboard is not installed.

m Before turning on the computer, ensure that there are no loose screws or metal
components on the motherboard or anywhere within the computer case.

m Do not use the computer in a high-temperature environment.

® Do not boot the computer before installation is completed. This could cause
permanent damage to the components as well as injury to the user.

m |f you need help during any installation step, please consult a certified computer
technician.
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A screwdriver (not included) may be required for computer assembly.



Motherboard Specifications

CPU m Supports New Intel® Core™ i7 Processor Extreme Edition for
Support LGA2011-3 Socket

Chipset ® ntel®X99 Express Chipset

Memory m 8x DDR4 memory slots supporting up to 128GB

Support = Supports DDR4-2133/ 2200(0OC)/ 2400(OC)/ 2600(OC)/ 2666(0OC)/
2750(0C) / 3000(0OC)/ 3110(0OC)/ 3333(0C)

® Quad channel memory architecture

® Supports DDR4 UDIMM ECC/ RDIMM memory modules

m Supports Intel® Extreme Memory Profile (XMP)

Expansion | ® 3x PCle 3.0 x16 slots (PCI_E1,3,5), support up to 3-way mode
Slots - 1-way mode: x16/ x0/ xO
- 2-way mode: x16/ x16/ x0*, 16/ x8/ x0**
- 3-way mode: x8/ x16/ x8*, x8/ x8/ x8**
m 2x PCle 2.0 x1 slots (PCI_E2,4)
* For the CPU that supports 40 PCle lanes
** For the CPU that supports 28 PCle lanes
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Multi-GPU | = Supports 3-Way AMD® CrossFire™ Technology*
Support m Supports 3-Way NVIDIA® SLI™ Technology
* Supports Windows 7 and Windows 8/ 8.1

Storage ® |ntel® X99 Express Chipset
m 10x SATA 6Gb/s ports (2x ports reserved for SATA Express port)*
- SATA1~6 support RAID 0, RAID 1, RAID 5 and RAID 10
- SATA7~10 ports only support IDE mode and AHCI mode.
- Supports Intel® Smart Response Technology (Windows 7/ 8/ 8.1)
m 1x SATA Express port*
m 1x M.2 port, supports up to 32Gb/s speed**
- M.2 port supports 4.2cm/ 6cm/ 8cm length module
- M.2 PCle interface does not support RAID 0, RAID1, RAID 5 and
RAID 10.
* The SATA Express port or SATA5~6 ports will be unavailable when installing the M.2 SATA
interface module in the M.2 port.
** Intel RST does not support PCle M.2 SSD with Legacy ROM.

UsB ® |ntel® X99 Express Chipset
- 6x USB 3.0 ports (4 ports on the back panel, 2 ports available
through the internal USB 3.0 connectors®)
- 6x USB 2.0 ports (4 ports on the back panel, 2 ports available
through the internal USB 2.0 connectors)
® ASMedia ASM1142
- 2x USB 3.1 ports on the back panel
* Internal JUSB1 connector supports MSI Super Charger.

Audio m Realtek® ALC892 Codec
- 7.1-Channel High Definition Audio
- Supports S/PDIF output

LAN m 1x Intel 1218 Gigabit LAN controller




Back Panel
Connectors

m 1x PS/2 keyboard/ mouse combo port
®m 4x USB 2.0 ports

m 1x Clear CMOS button

m 4x USB 3.0 ports

m 2x USB 3.1 ports

m 1x LAN (RJ45) port

m 1x Optical S/PDIF OUT connector

m 5x OFC audio jacks

Internal
Connectors

m 1x 24-pin ATX main power connector

m 1x 8-pin ATX 12V power connector

m 10x SATA 6Gb/s connectors

m 1x SATA Express connector

= ]1x M.2 connector

m 1x USB 2.0 connectors (supports additional 2 USB 2.0 ports)
® 1x USB 3.0 connectors (supports additional 2 USB 3.0 ports)
m 2x 4-pin CPU fan connectors

® 3x 4-pin system fan connectors

® 1x Front panel audio connector

m 2x System panel connectors

= 1x TPM module connector

m 1x Chassis Intrusion connector

m 1x Clear CMOS jumper

® 1x Slow mode booting jumper

® 1x Multi-BIOS switch

/0
Controller

= NUVOTON NCT6792 Controller Chip

Hardware
Monitor

m CPU/System temperature detection
m CPU/System fan speed detection
m CPU/System fan speed control

BIOS
Features

m 2x 128 Mb flash

= UEFI AMI BIOS

m ACPI 5.0, PnP 1.0a, SM BIOS 2.7, DMI 2.0
= Multi-language

Special
Features

= Military Class 4

® OC Genie 4

= CLICK BIOS 4

= NVIDIA SLI

® AMD CrossFire

® Clear CMOS Button
® Total Fan Control
® Super Charger

® Smart Utilities

® Command Center
® ECO Center
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Software

® Drivers
u MS|
- Command Center
- Live Update 6
- Smart Utilities
- Super Charger
- Fast Boot
- ECO Center
® Norton Internet Security Solution
m |ntel Extreme Tuning Utility

Form
Factor

m ATX Form Factor
®12in. x 9.6 in. (30.5 cm x 24.4 cm)




4 Channel DDR4 Memory

Haswell-E
Processor
LGA2011-3 CPU

__

x1
P PClexlslot

PCI Express Bus

x4

@ 1xM2

1x SATA Express

\\\\q 10 X SATA 6Gh/S ey

\. (2 pors reserved for SATA Express)

@ 6 X USB 3.0 <Gt

PCI Express Bus | x1 Intel 1218
Gigabit LAN

x1
b= PClexlLslot

sng ssaldx3 |Dd

X2

PCI Express Bus

@ 6 X USB 2.0 G

PS/2 Mouse / Keyboard

B ==

2xUSB3.1

LPC Bus

Realtek
ALC892

m For detailed information, please refer to “Motherboard Specifications”.
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Connectors Quick Guide

JPWR2
CPUFAN2
DIMM1 DIMM8
DIMM2 DIMM7  SYSFANI
DIMM3 DIMM6
DiMmsg | CPU Socket DIMMS5
oE B e
| CPUFAN1
Back __|
Panel
i joo oo
JPWR1
\CH0| {0} | 0|y
_E_ 11 Juset
PCI_E1 ! = a
= 1 JBATI
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B— SATA3_4
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M2_1 — SATA7.8
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PCI_E5 : -—_FC':% 1 BIOS1
JAUD1 ————HH I;TJ'T EED  § EHE ==I==J=]=—)— SYSFAN2
| |
SYSFAN3 SATAG
JSLOW1 SATAS
JusB2
Jcit
JFP1



Connectors Reference Guide

Port Name Port Type
Back Panel
BIOS1 Multi-BIOS Switch

CPUFAN1~2,SYSFAN1~3

Fan Power Connectors

DIMM1~8 Memory Slots

JAUD1 Front Panel Audio Connector
JBAT1 Clear CMOS Jumper

JCI1 Chassis Intrusion Connector
JFP1, JFP2 System Panel Connectors
JPWR1~2 ATX Power Connectors
JSLOWA1 Slow Mode Booting Jumper
JTPM1 TPM Module Connector
JUSB1 USB 3.0 Expansion Connector
JUSB2 USB 2.0 Expansion Connector
M2_1 M.2 Port

PCI_E1~5 PCle Expansion Slots
SATA1~10 SATA Connectors

SATA_EX1 SATA Express Connector
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Back Panel Quick Guide

PS/2 Port O O
/ \ =] =] :
ke oy USB20 Pt USB 3.0 Port S Q] SS-Out
lear
El gthgﬁ |—| |—| |—| |—| REOU Liaodt
USB 2.0 Port USB 3.1 Port USB 3.0 Port Optical MIC

S/PDIF-Out

»PS/2 Port
A PS/2® DIN connector is for a PS/2® mouse/keyboard.

»Clear CMOS Button

There is CMOS RAM present on board that is powered by an external battery to store
system configuration data. Using CMOS RAM, the system can automatically boot into
the operating system (OS) every time it is turned on. If you wish to clear the system
configuration, press the button to clear the data.

»USB 2.0 Port

The USB 2.0 port is for attaching USB 2.0 devices such as keyboard, mouse, or other
USB 2.0-compatible devices.

»USB 3.0 Port

USB 3.0 port is backward-compatible with USB 2.0 devices. It supports data transfer
rate up to 5 Gbit/s (SuperSpeed).

»USB 3.1 Port

USB 3.1 port is backward-compatible with USB 3.0/ 2.0 devices. It supports data
transfer rate up to 10 Gb/s (SuperSpeed USB 10 Gbps).

A Impentant

In order to use USB 3.0/ 3.1 devices, you must connect to a USB 3.0/ 3.1 port. If a
USB cable is used, it must be USB 3.0/ 3.1 compliant.



»LAN Port
The standard RJ-45 LAN jack is for connecting to a Local Area Network (LAN).

LINK/A!
LED

CT —=1 +—SPEED
[

LED LED Status Description
Off No link
Link/ Activity LED Yellow Linked
Blinking Data activity
Off 10 Mbps connection
Speed LED Green 100 Mbps connection
Orange 1 Gbps connection

> Optical S/PDIF-Out

This S/PDIF (Sony & Philips Digital Interconnect Format) connector is provided for
digital audio transmission to external speakers through an optical fiber cable.

»Audio

Ports

These connectors are used for audio devices.
Line-In/ SS-Out: Line-In is used for connecting external audio outputting devic-
es. SS-Out is side surround line out in 7.1 channel mode.

Line out: Used as a connector for speakers or headphone.

Mic: Used as a connector for a microphone.
RS-Out: Rear surround sound line out in 4/ 5.1/ 7.1 channel mode.
CS-Out: Center/ subwoofer line out in 5.1/ 7.1 channel mode.
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CPU (Central Processing Unit)

- N
Introduction to the LGA2011-3 CPU

The surface of the

LGA2011-3 CPU has four

alignment keys and a yellow

triangle to assist in correctly l l

lining up the CPU for
mainboard placement. The - -
yellow triangle is the Pin 1

indicator.

Alignment Key

Yellow triangle is the

Pin 1 indicator

\_ /

A Impoitant

Overheating

Overheating can seriously damage the CPU and motherboard. Always make sure the
cooling fans work properly to protect the CPU from overheating. Be sure to apply an
even layer of thermal paste (or thermal tape) between the CPU and the heatsink to
enhance heat dissipation.

Replacing the CPU
When replacing the CPU, always turn off the system’s power supply and unplug the
power supply’s power cord to ensure the safety of the CPU.

Overclocking

This motherboard is designed to support overclocking. Before attempting to overclock,
please make sure that all other system components can tolerate overclocking. Any
attempt to operate beyond product specifications is not recommend. MSI does not
guarantee the damages or risks caused by inadequate operation beyond product
specifications.



CPU & Heatsink Installation

When installing a CPU, always remember to install a CPU heatsink. A CPU heatsink
is necessary to prevent overheating and maintain system stability. Follow the steps

below to ensure correct CPU and heatsink installation. Wrong installation can damage
both the CPU and the motherboard.

1. Open hinge lever. You can identify the hinge lever as below shown, it with a
interlocking feature on the other end.

2. Open active lever.

Hinge lever

i
S
Q
+—
Q.
@©
=
@)

Active lever

3. Open the load plate by pushing down on the hinge lever.

Grasp the tab, only it has risen away from the socket, open load plate to full open
position.




Line up the CPU to fit the CPU socket. Be sure to hold the CPU by the base with

5.
the metal contacts facing downward. The alignment keys on the CPU will line up
with the edges of the CPU socket to ensure a correct fit.

6. Carefully close the load plate and remove the plastic protective cap.

Alignment Key
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7. Close the active lever with a smooth uniform motion and latch to the socket.
8. Close the hinge lever with a smooth uniform motion and latch to the socket.




9. Evenly spread a thin layer of thermal paste (or thermal tape) on the top of the
CPU. This will help in heat dissipation and prevent CPU overheating.
10. Locate the CPU fan connector on the mainboard.

CPUFAN1

Thermal paste
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11. Place the heatsink on the mainboard with the fan’s wires facing towards the fan
connector and the screws matching the holes on the socket.
12.

Using a screwdriver tighten the four captive screws (9 inch-pounds).

13. Finally, attach the CPU fan cable
to the CPU fan connector on the
mainboard.




Memory

These DIMM slots are used for installing memory modules.

m m
T

_h Of

| DIMMI ]
| DIMM2 ]
| DIMM3 ]
l |

DIMM4

| DIMM8 ]
| DIMM?7 ]
— DIMM6 ]
| DIMM5 ]
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Up to Quad-Channel mode

This mainboard supports up to four memory channels. Two DIMM slots provide a
single channel. The memory modules can transmit and receive data with four data bus
channels simultaneously to enhance system performance. Please refer the following
tables for more details.

Defined Channel list
Channel DIMM Slot
Channel A DIMM1, DIMM2
Channel B DIMM3, DIMM4
Channel C DIMMS5, DIMM6
Channel D DIMM7, DIMM8

A

* DDR4 memory modules are not interchangeable with DDR3, and the DDR4
standard is not backward compatible. Always install DDR4 memory modules in
DDR4 DIMM slots.

» Always insert memory modules in the DIMM1 slot first.

» Due to chipset resource usage, the system will only detect up to 127+ GB of
memory (not full 128 GB) when all DIMM slots have 16GB memory modules
installed.




Suggestions for Multi-Channel mode population rule

Dual-Channel mode

Installed DIMMs Diagram
(2 memory modules) o
. DiMM1
[ DIMM3 ]
DIMM1, DIMM5
=
~ DiMms )
Q
)
o
©
=
Triple-Channel mode ©
Installed DIMMs Diagram
(3 memory modules) ’
. DiMM1
[ DIMM2 ]
. DIMmM3
DIMM1, DIMM3, DIMM5
. DIMM5

Quad-Channel mode

Installed DIMMs

(4 memory modules) Diagram

DIMM4
DIMM1, DIMM3,

DIMMS, DIMM7

DIMM6

L




Quad-Channel mode
Installed DIMMs Diagram
(6 memory modules) 9
. biMMi
. bimm2
. DbimMms
DIMM1, DIMM2, DIMM3, DIMM2
DIMMS, DIMM6, DIMM7
. DimMm7
. Divme
. DiM™s
Q
Q Installed DIMMs Diagram
= (8 memory modules) 9
@
= . DimmMi
. biMmz2
DIMM1, DIMM2, . DIMM3
DIMM3, DIMM4, . DivMm4
DIMMS, DIMMS,
DIMM7, DIMMS8 . Dimm
. bivMm7
. DiM™e
. DivMms

A Impentant

To ensure system stability for Dual/ Triple/ Quad channel mode, memory modules
must be of the same type, number and density. And for every channel, the odd
number DIMM slot must to be installed first.



Mounting Screw Holes

When installing the motherboard, first install the necessary mounting stands required
for an motherboard on the mounting plate in your computer case. If there is an

1/0 back plate that came with the computer case, please replace it with the 1/O
backplate that came with the motherboard package. The 1/O backplate should snap
easily into the computer case without the need for any screws. Align the mounting
plate’s mounting stands with the screw holes on the motherboard and secure the
motherboard with the screws provided with your computer case. The locations of the
screw holes on the motherboard are shown below. For more information, please refer
to the manual that came with the computer case.

:0:

Chapter 1

"are|dyoeq Oy| 8y uo sajoy
ayl yum dn auij pjnoys Asy | "aseo
Buioey aq pinoys suod O/ ayL

121ndwod ay) Jo Jeal syl pJemol

: o

==io 0 O

F
:
[]
L]

o 6:"

/\ wpatat

* Install the motherboard on a flat surface free from unnecessary debris.

» To prevent damage to the motherboard, any contact between the motherboard
circuitry and the computer case, except for the mounting stands, is prohibited.

* Please make sure there are no loose metal components on the motherboard or
within the computer case that may cause a short circuit of the motherboard.
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Power Supply

JPWR1~2: ATX Power Connectors

These connectors allow you to connect an ATX power supply. To connect the ATX
power supply, align the power supply cable with the connector and firmly press the
cable into the connector. If done correctly, the clip on the power cable should be
hooked on the motherboard’s power connector.
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A

Make sure that all the power cables are securely connected to a proper ATX power
supply to ensure stable operation of the motherboard.



Expansion Slots

This motherboard contains numerous slots for expansion cards, such as discrete
graphics or audio cards.

PCI_E1~5: PCle Expansion Slots

The PCle slot supports the PCle interface expansion card.

PCle 3.0 x16 Slot
—
S
[}
—
o
©
PCle 2.0 x1 Slot =
O
PCle Bandwidth Table
m 3.0 = PCle Gen 3.0 lanes, 2.0 = PCle Gen 2.0 lanes
Bandwidth
1-Way 2-Way 3-Way
40 28 40 28 40 28
G lanes lanes lanes lanes lanes lanes
PCI_E1 3.0 x16 3.0x16 3.0x16 3.0 x16 3.0 x8 3.0x8
PCI_E3 —_— e 3.0x16 3.0x8 3.0 x16 3.0x8
PCI_E5 —_— e —_— —_— 3.0 x8 3.0x8
M.2 3.0 x4 3.0 x4 3.0x4 3.0x4 3.0x4 3.0x4
SATA Express 2.0x2 2.0x2 2.0x2 2.0x2 2.0x2 2.0x2

A

» For a single PCle x16 expansion card installation with optimum performance, using
the PCI_E1 slot is recommended.

» When adding or removing expansion cards, always turn off the power supply and
unplug the power supply power cable from the power outlet. Read the expansion
card’s documentation to check for any necessary additional hardware or software
changes.



Video/ Graphics Cards

If available, this motherboard takes advantage of the CPU's integrate graphics
processor, but discrete video cards can be installed by way of the motherboard’s
expansion slots. Adding on one or more discrete video cards will significantly boost
the system’s graphics performance. For best compatibility, MSI graphics cards are
recommended.

Single Video Card Installation

1. Determine what type of expansion slot(s) the video card will use. Locate the
expansion slot(s) on the motherboard. Remove any protective expansion slot
covers from the computer case.

2. Line up the video card on top of the expansion slot(s) with the display ports facing
out of the computer case. For a single video card installation, using the PCI_E1
slot is recommended.

3. Push the video card into its expansion slot(s). Depending on the expansion slot(s)
used, there should be clip(s) on the expansion slot(s) that will lock in place.

4. If needed, screw the edge of the graphics card to the computer case. Some video
cards might require a power cable directly from the power supply.

5. Please consult your video card’s manual for further instructions regarding driver
installation or other special settings.
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Internal Connectors
SATA1~10: SATA Connectors

This connector is a high-speed SATA interface port. Each connector can connect to
one SATA device. SATA devices include disk drives (HDD), solid state drives (SSD),
and optical drives (CD/ DVD/ Blu-Ray).
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® SATA1~6 support RAID 0, RAID 1, RAID 5 and RAID 10.
m SATA7~10 ports only support IDE mode and AHCI mode.

/\ impartent

» The SATAS5 and SATAG ports will be unavailable when installing a M.2 SATA
interface module in the M.2 port.

* Many SATA devices also need a power cable from the power supply. Such devices
include disk drives (HDD), solid state drives (SSD), and optical drives (CD / DVD /
Blu-Ray). Please refer to the device’s manual for further information.

* Many computer cases also require that large SATA devices, such as HDDs, SSDs,
and optical drives, be screwed down into the case. Refer to the manual that came
with your computer case or your SATA device for further installation instructions.

» Please do not fold the SATA cable at a 90-degree angle. Data loss may result
during transmission otherwise.

* SATA cables have identical plugs on either sides of the cable. However, it is
recommended that the flat connector be connected to the motherboard for space
saving purposes.



SATA_EX1: SATA Express Connector

The SATA Express, a new high performance storage interface, supports to connect 1
SATA Express device with up to 10 Gb/s transfer rate. Connects the SATA Express
device to this 3-in-1 connector by a SATA Express cable.
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M2_1: M.2 Port
The M.2 port supports either M.2 SATA 6Gb/s module or M.2 PCle module.

/\ lpastent

* The SATA Express port/ SATA5~6 ports will be unavailable when installing the M.2
SATA interface module in the M.2 port.

 Intel RST does not support PCle M.2 SSD with Legacy ROM.
* M.2 PCle interface does not support RAID 0, RAID1, RAID 5 and RAID 10.



CPUFAN1~2,SYSFAN1~3: Fan Power Connectors

The fan power connectors support system cooling fans with +12V. If the motherboard
has a System Hardware Monitor chipset on-board, you must use a specially designed
fan with a speed sensor to take advantage of the CPU fan control. Remember to
connect all system fans. Some system fans may not connect to the motherboard and
will instead connect to the power supply directly. A system fan can be plugged into
any available system fan connector.

CPUFAN1/
CPUFAN2
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SYSFAN1/
SYSFAN2/
SYSFAN3

A Impertant

» Please refer to your processor’s official website or consult your vendor to find
recommended CPU heatsink.

» These connectors support Smart Fan Control with liner mode. The Command
Center utility can be installed to automatically control the fan speeds according to
the CPU'’s and system’s temperature.

« If there are not enough ports on the motherboard to connect all system fans,
adapters are available to connect a fan directly to a power supply.

» Before first boot up, ensure that there are no cables impeding any fan blades.



JFP1, JFP2: System Panel Connectors

These connectors connect to the front panel switches and LEDs. The JFP1 connector
is compliant with the Intel® Front Panel I/O Connectivity Design Guide. When
installing the front panel connectors, please use the optional M-Connector to simplify
installation. Plug all the wires from the computer case into the M-Connector and then
plug the M-Connector into the motherboard.

T Jawdeyd

A

» On the connectors coming from the case, pins marked by small triangles are
positive wires. Please use the diagrams above and the writing on the optional M-
Connectors to determine correct connector orientation and placement.

» The majority of the computer case'’s front panel connectors will primarily be plugged

into JFP1.



JUSB1: USB 3.0 Expansion Connector

The USB 3.0 port is backward compatible with USB 2.0 devices. It supports data
transfer rates up to 5Gbits/s (SuperSpeed).
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The JUSBL1 (red mark) connector supports MSI's new Super-Charger technology
which provides quicker USB charging of your smartphone or other USB-powered
devices. To enable this feature, please install the MSI Super-Charger application

on your computer. When the Super-Charger application is turned on, the JUSB1
connector will convert data channels to extra power channels to quickly charge your
connected device. Please note that when the Super-Charger application is turned on,
data transmission and synchronization over the JUSB1 connector will not function. To
enable the JUSB1 connector to function as a normal USB 3.0 connector, please turn
off the Super-Charger application. When the computer is in stand-by or hibernation
mode (S3/ S4/ S5) Super-Charger mode will automatically be enabled.

/\ lpastent

* Note that the VCC and GND pins must be connected correctly to avoid possible
damage.

» Please only connect one device per USB port to ensure stable charging.

» Super-Charger Technology is only available on select MSI motherboard models.
Please refer to the MSI website to check if your motherboard has Super-Charger
technology.

* ForiPad, JUSB1 (red mark) can still charge iPad in S3, S4, S5 state.
* We recommend that don’t disconnect the device when you charge it in S1 state.

» To use a USB 3.0 device, you must connect the device to a USB 3.0 port through
an optional USB 3.0 compliant cable.
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JUSB2: USB 2.0 Expansion Connector

This connector is designed for connecting high-speed USB peripherals such as USB
HDDs, digital cameras, MP3 players, printers, modems, and many others.

A Impoitant

Note that the VCC and GND pins must be connected correctly to avoid possible
damage.

JCI1: Chassis Intrusion Connector

This connector connects to the chassis intrusion switch cable. If the computer case is
opened, the chassis intrusion mechanism will be activated. The system will record this
intrusion and a warning message will flash on screen. To clear the warning, you must
enter the BIOS utility and clear the record.
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JAUD1: Front Panel Audio Connector

This connector allows you to connect the front audio panel located on your computer
case. This connector is compliant with the Intel® Front Panel I/O Connectivity Design

Guide.

T Ja1deyd

JTPM1: TPM Module Connector

This connector connects to a TPM (Trusted Platform Module). Please refer to the TPM

security platform manual for more details and usages.
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Jumper
JBAT1: Clear CMOS Jumper

There is CMOS RAM onboard that is external powered from a battery located on the
motherboard to save system configuration data. With the CMOS RAM, the system can
automatically boot into the operating system (OS) every time it is turned on. If you
want to clear the system configuration, set the jumpers to clear the CMOS RAM.

(= 1|
Keep Data Clear Data

/\ pertnt

You can clear the CMOS RAM by shorting this jumper while the system is off.
Afterwards, open the jumper . Do not clear the CMOS RAM while the system is on
because it will damage the motherboard.

JSLOW1.: Slow Mode Booting Jumper

This jumper is used for LN2 cooling solution, that provides the extreme overclocking
conditions, to boot at a stable processor frequency and to prevent the system from
crashing.

[« o]
Normal Enabled
(Default)

(Please enable this
jumper during BIOS
POST.)

A Impoitant

» Users will try extreme low temperature overclocking at their own risks. The
overclocking results will vary according to the CPU version.

* Please don't set this jumper to “Enabled” when power-off or the system will be un-
bootable.



Switch

BIOS1: Multi-BIOS Switch

This motherboard has two built-in BIOS ROMs (Labeled A and B, default BIOS ROM
is A). If one is crashed, you can shift to the other for booting by sliding the switch. In

addition, these two BIOS ROMSs do not have the Auto Recovery feature, you need to
maintain or update the BIOS version by yourself.

Green LED Blue LED
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_
) —
)
B A o
©
e
O

BIOS recovery with AFUDOS command
When BIOS updating fails or causes the computer non-bootable, you can recover the
failed BIOS by the steps below.

Preparation:

1. Prepare a bootable USB flash drive.

2. Download the latest BIOS file.

3. Copy the AFUDE238.exe and the BIOS file to the bootable USB flash drive

BIOS recovery steps:
Power off the computer.

Set the Multi-BIOS switch to the functional BIOS ROM.

Insert the bootable USB flash drive you have made to the USB port.
Boot the computer into the bootable USB flash drive.

Set the Multi-BIOS switch to the failed BIOS ROM.

Execute the below command to flash the BIOS:

For example: AFUDE238 EXXXXIMS. XXX

7. Restart the computer after the BIOS flashing is complete.

/\ wpatat

Do not use the Multi-BIOS switch when system is booting up.
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Drivers and Utilities

After you install the operating system you will need to install drivers to maximize the
performance of the new computer you just built. MSI motherboard comes with a Driver
Disc. Drivers allow the computer to utilize your motherboard more efficiently and take
advantage of any special features we provide.

You can protect your computer from viruses by installing the bundled security
program. The bundle also includes a variety of powerful and creative utilities.

Driver/ Utilities Installation

Please follow the steps below to install drivers and utilities for your new computer.

1. Insert MSI Driver Disc into the optical drive. The installer will automatically appear
if autorun is enabled in OS.

2. Installer will automatically find and list all necessary drivers.
3. Click Install button.
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I71S7 DRIVER & SOFTWARE SETUP

v Drivers

Google Security Gamecaster

v @ t Driver ¥

[F]  intel Chipzst Deivers verslon : 9421018 Siza: 5 MDD Stahus - Hot instaed
%!' LAN Driver v

Killar Hetwork, Drivers. Vergion 1 11421045 Soe 122 MO Status | Notinstaled

Reaitek HD Audio Drvers. version 16.0.1.7280 Gize 500 MD Status - Motinstaded

Seund Btaster Cinema 2 Version - 1.00.07 Sire © 43 M8 Stabss - Not instaied

Google Chrome Version - 26.0.1410.40 Size © 326 MB Stahss - Not instaed

Install '

Click here

4. The software installation will then be in progress, after it has finished it will prompt
you to restart.

5. Click OK button to finish.
6. Restart your computer.
You can also use the same method to install the utilities.



Chapter 2

Quick Installation

This chapter provides demonstration diagrams about how to install your
computer. Some of the installations also provide video demonstrations.
Please link to the URL to watch it with the web browser on your phone or
tablet. You may have even link to the URL by scanning the QR code.

/\ tpertent

The diagrams in this chapter are for reference only and may vary from the
product you purchased.



CPU Installation
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Memory Installation
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Motherboard Installation
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Power Connectors Installation
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SATA HDD Installation
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M.2 module Installation
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Front Panel Connector Installation
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Front Panel Audio Connector Installation




Peripheral Connector Installation

USB2.0 Connector Installation
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USB3.0 Connector Installation




Graphics Card Installation

o
o
)
=
o
@©
=
O




Chapter 2



Chapter 3

BIOS Setup

CLICK BIOS is a revolutionary UEFI interface that allows you to setup and
configure your system for optimum use. Using your mouse and keyboard,
users can change BIOS settings, monitor CPU temperature, select the boot
device priority and view system information such as the CPU name, DRAM

capacity, the OS version and the BIOS version. Users can import and export
parameter data for backup or for sharing with friends.

A

« The items under each BIOS category described in this chapter are
under continuous update for better system performance. Therefore, the
description may be slightly different from the latest BIOS and should be held
for reference only.

= The pictures in this chpater are for reference only and may vary from the
product you purchased. Please refer to the actual screens of your system
for detailed information.

* Please clear the CMOS data and restore the default settings if the system
becomes unbootable after changing BIOS settings. (Refer to the Clear
CMOS jumper/ button section to clear the CMOS data, select the "Restore
Defaults" and press <Enter> in BIOS to load the default settings.)
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Entering Setup

The default settings offer the optimal performance for system stability in normal
conditions. You may need to run the Setup program when:
®  An error message appears on the screen during the system booting up, and
requests you to run SETUP.
®  You want to change the default settings for customized features.

A

* Please clear the CMOS data and restore the default settings if the system becomes
unbootable after changing BIOS settings. (Refer to the Clear CMOS jumper/ button
section to clear the CMOS data, select the "Restore Defaults" and press <Enter> in
BIOS to load the default settings.)

« If you are unfamiliar with the BIOS settings, we recommend that you keep the
default settings to avoid possible system damage or failure booting due to
inappropriate BIOS configuration.

Entering BIOS Setup

Power on the computer and the system will start the Power On Self Test (POST)
process. When the message below appears on the screen, press <DEL> key to enter
BIOS:

Press <Del> to run BIOS setup, or <F11> to run boot menu

If the message disappears before you respond and you still need to enter BIOS,
restart the system by turning the computer OFF then back ON or pressing the RESET
button. You may also restart the system by simultaneously pressing <Ctrl>, <Alt>, and
<Delete> keys.

MSI additionally provides two methods to enter the BIOS setup. You can click the
“GO2BIOS” tab on “MSI Fast Boot” utility screen or press the physical “GO2BIOS"
button (optional) on the motherboard to enable the system going to BIOS setup
directly at next boot.

#T1Si FASTBOOT

FASTBOOT €

Click "GO2BIOS" tab on
FO0-Bit'S ; "MSI Fast Boot" utility
screen.

A Impontant

Please be sure to install the “MSI Fast Boot” utility before using it to enter the BIOS
setup.



Overview

After entering BIOS, the following screen is displayed.

Temperature monitor

My Favorites Language

XMP Button System

information

Boot device
Virtual OC priority bar

Genie Button
SETTINGS

BIOS menu

h BIOS menu
selection

selection

Menu display

»BIOS menu selection
The following options are available:

m  SETTINGS - Uses this menu to specify the parameters for chipset and boot
devices.

m  OC - This menu contains the frequency and voltage adjustments. Increasing
the frequency can get better performance, however high frequency and heat
can cause instability, we do not recommend general users to overclock.

®  M-FLASH - This menu provides the way to update BIOS with a USB flash
disk.

OC PROFILE -This menu is used to set various overclocking profiles.

® HARDWARE MONITOR - This menu is used to set the speeds of fans and
monitor voltages of system.

m BOARD EXPLORER - It provides the information of the installed devices on
the motherboard.
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»Virtual OC Genie Button

Enables or disables the OC Genie function by clicking on this button. When enabled,
this button will be light. Enabling OC Genie function can automatically overclock with
MSI optimized overclocking profile.

A Impertant
We recommend that you do not to make any modification in OC menu mode and do
not to load defaults after enabling the OC Genie function.

» XMP Button

X.M.P. (Extreme Memory Profile) is the overclocking technology by memory module.
This button will be available when you install the memory modules that support X.M.P.
technology. Enables or disables the X.M.P. by clicking on this button.

»Menu display

This area provides BIOS setting items and information to be configured.

»Boot device priority bar

You can move the device icons to change the boot priority.

High priority » Low priority

» System information
Shows the time, date, CPU name, CPU frequency, DRAM frequency, DRAM capacity
and the BIOS version.
» Language
Allows you to select the language of the BIOS setup.
» Temperature monitor
Shows the temperatures of the processor and the motherboard.
» My Favorites
Allows you to create your personal BIOS menu where you can save and access your
favorite/ frequently-used BIOS setting items.
m Default HomePage - Allows you to select a BIOS menu (e.g. Settings,
OC...,etc) as the BIOS home page.
m  Favorite1~5 - Allows you to add the frequently-used/ favorite BIOS setting
items in one page.



Adding BIOS item to Favorite 1~5

1. Move the mouse cursor to highlight a BIOS setting item.

2. Right-click (or press "F2" key) and then choose a favorite menu (Favorite 1~5) to
add the BIOS item.

Choose a favorite menu
to add the BIOS item

Deleting BIOS item from Favorite 1~5
1. Move the mouse cursor to highlight a BIOS item on the Favorite 1~5 menu.

2. Right-click (or press "F2" key) and then click "Delete" to delete the BIOS item.

Click “Delete” to delete the BIOS item

Changing the order of BIOS items on Favorite 1~5

1. Enter the Favorite 1~5 menu.

2. Right-click (or press "F2" key) and then click "Menu lock".

3. Highlight an item and then click the arrow buttons (or press the up/ down arrow
keys) to change the item order.

4. Finally, click the lock button to fix the order.

smperalure
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Arrow buttons Lock button
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Operation

You can control BIOS settings with the mouse and the keyboard. The following table
lists and describes the hot keys and the mouse operations.

Hot key Mouse Description
<tloe> E Select Item
Move the curéor
<Enter> A Select Icon/ Field
Click/ Double-click
the left button
<Esc> NY. Jump to the Exit menu or return to the previous
h from a submenu
Click the right button
<+> Increase the numeric value or make changes
<-> Decrease the numeric value or make changes
<F1> General Help
<F2> Favorites assistant
<F3> Enter My Favorites menu
<F4> CPU Specifications
<F5> Enter Memory-Z
<F6> Load optimized defaults
<F8> Load Overclocking Profile
<F9> Save Overclocking Profile
<F10> Save Change and Reset
<F12> Save a screenshot to a FAT/FAT32 USB drive




Updating BIOS

Updating the BIOS with M-FLASH

» Before updating

Please download the latest BIOS file that matches your motherboard model from MSI
website. And then save the BIOS file into the USB flash disk.

A

Only the FAT32/ NTFS format USB flash disk supports updating BIOS by M-FLASH.

»Updating BIOS
1. Insert the USB flash disk that contains the BIOS update file into the computer.

2. Restart the system, and then press "Del" key to enter the BIOS Setup during
POST.

3. Enter the M-FLASH menu and then select the "Select one file to update BIOS and
ME?”, and then select the BIOS update file to begin the BIOS update.

4. Atfter the flashing process is 100% complete, the system will restart.
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SETTINGS

SETTINGS

M-FLASH

System Status

» System Date
Sets the system date. Use tab key to switch between date elements.
The format is <day> <month> <date> <year>.

<day> Day of the week, from Sun to Sat, determined by BIOS. Read-only.
<month> The month from Jan. through Dec.

<date> The date from 1 to 31 can be keyed by numeric function keys.
<year> The year can be adjusted by users.

» System Time
Sets the system time. Use tab key to switch between time elements.
The time format is <hour> <minute> <second>.

»M.2/SATA PortX
Show the information of connected M.2/SATA device.

A

If the connected SATA device is not displayed, turn off computer and re-check SATA
cable and power cable connections of the device and motherboard.

» System Information
Shows detailed system information, including CPU type, BIOS version, and Memory
(read only).

»DMI Information
Shows system information, desktop Board Information and chassis Information. (Read
only).



Advanced

» PCI Subsystem Settings
Sets PCI, PCI express interface protocol and latency timer. Press <Enter> to enter the
sub-menu.

»PEGX - Gen X [Auto]

Sets PCI Express protocol for matching different installed devices.

[Auto] Enables all PCle Gen1, Gen2 and Gen3. supports.
[Gen1] Enables PCle Genl support only.
[Gen2] Enables PCle Gen2 support only.
[Gen3] Enables PCle Gen3 support only.

»PCI Latency Timer [32]
Sets latency timer of PCl interface device.
[Options: 32, 64, 96, 128, 160, 192, 224, 248 PCI Bus clocks]

»ACPI Settings
Sets ACPI parameters of onboard power LED behaviors. Press <Enter> to enter the
sub-menu.

»Power LED [Blinking]

Sets shining behaviors of the onboard Power LED.

[Dual Color] The power LED turns to another color to indicate the S3 state.
[Blinking] The power LED blinks to indicate the S3 state.

» Integrated Peripherals
Sets integrated peripherals' parameters, such as LAN, HDD, USB and audio. Press
<Enter> to enter the sub-menu.

»Onboard LAN Controller [Enabled]
Enables or disables the onboard LAN controller.

»LAN Option ROM [Disabled]
Enables or disables the legacy network Boot Option ROM for detailed settings.
This item will appear when "Onboard LAN Controller" is enabled.

[Enabled] Enables the onboard LAN Boot ROM.
[Disabled] Disables the onboard LAN Boot ROM.

»Network Stack [Disabled]

Sets UEFI network stack for optimizing IPv4 / IPv6 function.
[Enabled] Enables UEFI network stack.

[Disabled] Disables UEFI network stack.

»SATA Mode [AHCI Mode] (For SATA1~6)

Sets the operation mode of the onboard 1st SATA controller.

[IDE Mode]  Specify the IDE mode for SATA storage devices.

[AHCI Mode] Specify the AHCI mode for SATA storage devices. AHCI (Advanced
Host Controller Interface) offers some advanced features to enhance
the speed and performance of SATA storage device, such as Native
Command Queuing (NCQ) and hot-plugging.

[RAID Mode] Enables RAID function for SATA storage devices.
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»sSATA Mode [AHCI Mode] (For SATA7~10)

Sets the operation mode of the onboard 2nd SATA controller.

[IDE Mode]  Specify the IDE mode for SATA storage devices.

[AHCI Mode] Specify the AHCI mode for SATA storage devices. AHCI (Advanced
Host Controller Interface) offers some advanced features to enhance
the speed and performance of SATA storage device, such as Native
Command Queuing (NCQ) and hot-plugging.

»SATAX Hot Plug [Disabled]

Allows user to enable or disable the SATA hot plug support. This item will appear

when the “SATA Mode” set to [AHCI].

[Enabled] Enables hot plug support for the SATA ports.

[Disabled] Disables hot plug support for the SATA ports.

»HD Audio Controller [Enabled]
Enables or disables the onboard High Definition Audio controller.

»HPET [Enabled]
Enables or disables the HPET (High Precision Event Timers) support.
»USB Configuration
Sets the onboard USB controller and device function. Press <Enter> to enter the sub-
menu.
»USB Controller [Enabled]
Enables or disables all USB controller.
» XHCI Hand-off [Enabled]
Enables or disables XHCI hand-off support for the operating system without XHCI
hand-off feature.
» EHCI Hand-off [Enabled]
Enables or disables EHCI hand-off support for the operating system without EHCI
hand-off feature.
»Legacy USB Support [Enabled]
Sets Legacy USB function support.

[Auto] The system will automatically detect if any USB device is connected
and enables or disables the legacy USB support.
[Enabled] Enables the USB support for legacy operating systems that do not

support USB.
[Disabled] The USB devices are available only for UEFI applications.
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» Power Management Setup
Sets system Power Management of EuP2013 and AC Power Loss behaviors. Press
<Enter> to enter the sub-menu.




»EuP 2013 [Disabled]

Enables or disables the system power consumption according to EuP 2013

regulation.

[Enabled] Optimize the system power consumption according to EuP 2013
regulation.

[Disabled] Disables this function.

Note: When enabled, the system will not support S4 & S5 wake up by USB and

PCle devices.

»Restore after AC Power Loss [Power Off]

Sets the system behaviors while encountering the AC power loss.

[Power Off] Leaves the system in power off state after restoring AC power.
[Power On]  Boot up the system after restoring AC power.

[Last State] Restores the system to the previous state (power on/ power off)
before AC power loss.

»On board Function LED Control [On]

Enables or disables the onboard function LEDs.
[On] Enables onboard function LEDs.
[Off] Disables onboard function LEDs.

»Windows 8/ 8.1 Configuration
Sets Windows 8/ 8.1 detailed configuration and behaviors. Press <Enter> to enter the
sub-menu.

»Windows 8/ 8.1 Feature [Disabled]

Enables the supports for Windows 8/ 8.1 or disables for other operating systems.

Before enabling this item, make sure all installed devices & utilities (hardware &

software) should meet the Windows 8/ 8.1 requirements.

[Enabled] The system will switch to UEFI mode to meet the Windows 8/ 8.1
requirement.

[Disabled] Disables this function.

»MSI Fast Boot [Disabled]

MSI Fast Boot is the fastest way to boot the system. It will disable more devices to

speed up system boot time which is faster than the boot time of “Fast Boot”.

[Enabled] Enables the MSI Fast Boot function to speed up booting time. And
the following "Fast Boot" will be disabled and fixed.

[Disabled] Disables MSI Fast Boot.

»Fast Boot [Disabled for Windows 7, Enabled for Windows 8/ 8.1]

Enables or disables the Windows 8/ 8.1 fast boot feature. This item will only be
available when "MSI Fast Boot" is disabled.

[Enabled] Enables the Fast Boot configuration to accelerate system boot time.
[Disabled] Disables the Fast Boot configuration.

A Impeltant

If you want to enter BIOS with enabled “MSI Fast Boot” mode or enabled "Fast Boot"
mode, you have to click the "GO2BIOS" tab on MSI Fast Boot utility screen or press
the "GO2BIOS" button (optional) on the motherboard. And then the system will enter
to BIOS setup directly at next boot.
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»Secure Boot

Sets the Windows secure boot to prevent the unauthorized accessing. Press
<Enter> to enter the sub-menu. This sub-menu will appear when “Windows 8/ 8.1
Feature” is enabled.

» Secure Boot Support [Disabled]

Enables or disables secure boot support.

[Enabled] Enables the secure boot function and allow you to set the secure
boot settings.

[Disabled] Disables this function.

» Secure Boot Mode [Standard]

Selects the secure boot mode. This item is to select how the secure boot keys

be loaded. This item appears when "Secure Boot" is enabled.

[Standard]  The system will automatically load the secure keys from BIOS.

[Custom] Allows user to configure the secure boot settings and manually
load the secure keys.

»Key Management
Manages the secure boot keys. Press <Enter> to enter the sub-menu. This sub-
menu will appear when “Secure Boot Mode” sets to [Custom].

»Wake Up Event Setup
Sets system wake up behaviors for different sleep modes. Press <Enter> to enter the
sub-menu.

»\Wake Up Event By [BIOS]

Selects the wake up event by BIOS or operating system.

[BIOS] Activates the following items, and use these items to set the wake up
events.

[OS] The wake up events will be defined by OS.

»Resume By RTC Alarm [Disabled]

Disables or enables the system wake up by RTC Alarm.

[Enabled] Enables the system to boot up on a scheduled time/ date.
[Disabled] Disables this function.

»Date (of month) Alarm/ Time (hh:mm:ss) Alarm

Sets RTC alarm date/ Time. If Resume By RTC Alarm is set to [Enabled], the
system will automatically resume (boot up) on a specified date/hour/minute/second
in these fields (using the <+> and <-> to select the date & time settings).

»Resume By PCI-E Device [Disabled]

Disables or enables the system wake up by PCI express device.

[Enabled] Enables the system to be awakened from the power saving modes
when activity or input signal of PCle device is detected. Note:
enables this Iltem to support “Resume By USB Device” with third
party USB 3.0 port.

[Disabled] Disables this function.
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»Resume By Onboard LAN [Disabled]

Disables or enables the system wake up by Onboard LAN.

[Enabled] Enables the system to be awakened from the power saving modes
when activity or input signal of LAN device is detected.

[Disabled] Disables this function.

»Resume By USB Device [Disabled]

Disables or enables the system wake up by USB devices.

[Enabled] Enables the system to be awakened from sleep state when activity
of USB device is detected.

[Disabled] Disables this function.

»Resume From S3/S4/S5 by PS/2 Mouse [Disabled]

Disables or enables the system wake up by PS/2 mouse.

[Enabled] Enables the system to be awakened from S3/ S4/ S5 state when
activity of PS/2 mouse is detected.

[Disabled] Disables this function.

»Resume From S3/S4/S5 by PS/2 keyboard [Disabled]

Disables or enables the system wake up by PS/2 keyboard.

[Any Key] Enables the system to be awakened from S3/ S4/ S5 state when
activity of any key on PS/2 keyboard is detected.

[Hot Key] Enables the system to be awakened from S3/ S4/ S5 state when
activity of hot key on PS/2 keyboard is detected.

[Disabled] Disables this function.

Boot
Sets the sequence of system boot devices.

> Full Screen Logo Display [Enabled]

Enables or disables to show the full screen logo while system POST.

[Enabled] The OS boots straight to the GUI without showing the POST screen.
[Disabled] Shows the POST messages at booting.

»GO2BIOS [Disabled]

Enables or disables the system to power on and go to the BIOS setup directly by long

pressing the power button about 4 seconds when the system is off.

[Enabled] The system boots straight to the BIOS setup by long pressing the power
button about 2~4 seconds when the system is off.

[Disabled] Disables this function.

»Boot Mode Select [LEGACY+UEFI]

Sets the system boot mode from legacy or UEFI architecture depending on OS
installation requirement. This item will become unselectable and will be configured
automatically by BIOS when “Windows 8/ 8.1 Feature” is enabled.
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[UEFI] Enables UEFI BIOS boot mode support only.
[LEGACY+UEFI]  Enables both Legacy BIOS boot mode and UEFI BIOS boot
mode.

»FIXED BOOT ORDER Priorities
Sets device priority for system boot.

»Boot Option #1~N
These items are used to prioritize the installed boot devices.



0O
=y
Q
o
—
®
-
w

Security

» Administrator Password
Sets administrator password for system security. Enters the administrator password if
set; user has full rights to change the BIOS items.

»User Password
Sets User Password for system security. Enters the user password if set; but user
might have limited rights to change the BIOS items.

A

When selecting the Administrator / User Password items, a password box will appear
on the screen. Type the password then press <Enter>. The password typed now will
replace any previous set password from CMOS memory. You will be prompted to
confirm the password. You may also press <Esc> to abort the selection.

To clear a set password, press <Enter> when you are prompted to enter a new
password. A message will confirm the password is being disabled. Once the password
is disabled, you can enter the setup and OS without authorization.

» Trusted Computing
Sets TPM (Trusted Platform Module) function.

»TPM SUPPORT [Disabled]
Enables or disables the TPM function to build the endorsement key for accessing
the system.

» Chassis Intrusion Configuration
Press <Enter> to enter the sub-menu.

»Chassis Intrusion [Disabled]

This function will be available if the chassis equips a chassis intrusion switch.
Once the chassis is opened, the system will record and issue a warning message.
To clear the warning message, set the item to [Reset], then it will return to
[Enabled] later. [Options: Disabled, Enabled, Reset]



Save & Exit

» Discard Changes and Exit
Exit BIOS setup without saving any change. This it is used to abandon all changes
and exit BIOS setup.

»Save Changes and Reboot
This item is used to save all changes and reboot the system.

»Save Changes
This item is used to save current changes.

» Discard Changes
This item is used to discard current all changes and restore to the previous values.

» Restore Defaults
This item is used to restore/ load all default values by the BIOS vendor.

»Boot Override
The installed boot-able devices will appear on this menu, you can select one of them
be a boot device to start booting.
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SETTINGS

A Important

» Overclocking your PC manually is only recommended for advanced users.

» Overclocking is not guaranteed, and if done improperly, can void your warranty or
severely damage your hardware.

« If you are unfamiliar with overclocking, we advise you to use OC Genie for easy
overclocking.

» Simple/Advanced Mode [Simple]
EEnables or disables to show the simple or complete version of OC settings.

[Simple] Provides the regular OC settings in BIOS setup.
[Advanced] Provides the advanced OC settings for experienced users to configure
in BIOS setup.

Note: We use * as the symbol for the OC settings of Advanced mode.

< CPU Setting >

»CPU Ratio Apply Mode [All Core]*
Sets applied mode for CPU ratio. This item only appears when a CPU that support
“Turbo Boost” is installed.

[All Core] Enables the "CPU Ratio". All CPU cores will run the same CPU ratio
that be set in " Adjust CPU Ratio".

[Per Core] Enables the "X-Core Ratio Limit". Sets each CPU core ratio separately
in "X-Core Ratio Limit".

»CPU Ratio [Auto]

Sets the CPU ratio that is used to determine CPU clock speed for all cores. This item

can only be changed if the processor supports this function.

» X-Core Ratio Limit [Auto]

These items only appear when a CPU that support this function is installed. These
items allow you to set the CPU ratios for different number of active cores.



» Adjusted CPU Frequency
Shows the adjusted CPU frequency. Read-only.

»CPU Ratio Mode [Dynamic Mode]*
Selects the CPU Ratio operating mode. This item will appear when you set the CPU
ratio manually.

[Fixed Mode] Fixes the CPU ratio.

[Dynamic Mode] CPU ratio will be changed dynamically according to the CPU
loading.

»EIST [Enabled]*

Enables or disables the Enhanced Intel® SpeedStep Technology.

[Enabled] Enables the EIST to adjust CPU voltage and core frequency
dynamically. It can decrease average power consumption and average
heat production.

[Disabled] Disables EIST.

» Intel Turbo Boost [Enabled]*

Enables or disables the Intel® Turbo Boost. This item appears when the installed CPU

supports this function.

[Enabled] Enables this function to boost CPU performance automatically above
rated specifications when system request the highest performance
state.

[Disabled] Disables this function.

» Enhanced Turbo [Auto]

Enables or disables Enhanced Turbo function for all CPU cores to boost CPU
performance.

[Auto] This setting will be configured automatically by BIOS.
[Enabled] All CPU cores would be increased to maximum turbo ratio.
[Disabled] Disables this function.

> Ring Ratio [Auto]

Sets the ring ratio. The valid value range depends on the installed CPU.

» Adjusted Ring Frequency

Shows the adjusted Ring frequency. Read-only.

< CPU BCLK Setting >

»CPU Base Clock (MHz) [Default]

Sets the CPU Base clock. You may overclock the CPU by adjusting this value. Please
note that overclocking behavior and stability is not guaranteed. This item appears
when the installed processor supports this function.

» Current CPU Base Clock Strap*
Shows the current CPU Base Clock Strap. Read only. This item appears when the
installed CPU supports this setting.
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»CPU Base Clock Apply Mode [Auto]*

Sets the applying mode for adjusted CPU base clock.

[Auto] This setting will be configured automatically by BIOS.
[Next Boot] CPU will run the adjusted CPU base clock at next boot.
[Immediate] CPU runs the adjusted CPU base clock immediately.
[During Boot] CPU will run the adjusted CPU base clock during boot.

< DRAM Setting >

» DRAM Reference Clock [Auto]*

Sets the DRAM reference clock. The valid value range depends on the installed CPU.
This item appears when a CPU that supports this adjustment is installed.

» DRAM Frequency [Auto]
Sets the DRAM frequency. Please note the overclocking behavior is not guaranteed.

» Adjusted DRAM Frequency
Shows the adjusted DRAM frequency. Read-only.

» Extreme Memory Profile (X.M.P) [Disabled]

X.M.P. (Extreme Memory Profile) is the overclocking technology by memory module.
This item will be available when you install the memory modules that support X.M.P.
technology.

[Disabled] Disables this function.

[Profile 1] Uses profilel over-clocking settings of installed XMP memory module.
[Profile 2] Uses profile2 over-clocking settings of installed XMP memory module.
»Memory Try It ! [Disabled]

It can improve memory compatibility or performance by choosing optimized memory
preset.

» DRAM Timing Mode [Auto]
Selects the memory timing mode.

[Auto] DRAM timings will be determined based on SPD (Serial Presence
Detect) of installed memory modules.

[Link] Allows user to configure the DRAM timing manually for all memory
channel.

[UnLink] Allows user to configure the DRAM timing manually for respective

memory channel.

» Advanced DRAM Configuration

Press <Enter> to enter the sub-menu. This sub-menu will be activated after setting
[Link] or [Unlink] in “DRAM Timing Mode”. User can set the memory timing for each
memory channel. The system may become unstable or unbootable after changing
memory timing. If it occurs, please clear the CMOS data and restore the default
settings. (Refer to the Clear CMOS jumper/ button section to clear the CMOS data,
and enter the BIOS to load the default settings.)



» Memory Fast Boot [Auto]
Enables or disables the initiation and training for memory every booting.
[Auto] This setting will be configured automatically by BIOS.

[Enabled] Memory will completely imitate the archive of first initiation and first
training. After that, the memory will not be initialed and trained when
booting to accelerate the system booting time.

[Disabled] The memory will be initialed and trained every booting.

< Voltage Setting >
> DigitALL Power

Press <Enter> to enter the sub-menu. Controls the digital powers related to CPU
PWM.

»VR 12VIN OCP Expander [Auto]

Expands the limitation of VR Over Current Protection with 12V input voltage. The
higher expanding value indicates less protection. Therefore, please adjust the
current carefully if needed, or it may damage the CPU/ VR MOS. If set to "Auto”,
BIOS will configure this setting automatically.

»CPU Phase Control [Auto]
Controls PWM phase proportionally to the CPU loading. If set to "Auto”, BIOS will
optimize the CPU PWM phase automatically.

[Auto] This setting will be configured automatically by BIOS.

[Normal] Sets the normal power phase profile for CPU, it could provide a
stable system proformance and effective power-saving capability.

[Optimized]  Sets the optimum power phase profile for CPU, it could provide the
system with an optimum power-saving capability.

[Disabled] Disables the PWM power phase switching feature.

»CPU Vdroop Offset Control [Auto]

Sets a percentage of offset voltage for CPU vdroop. If set to "Auto”, BIOS will
configure this setting automatically.

»CPU Over Voltage Protection [Auto]

Sets the voltage limit for CPU over-voltage protection. If set to "Auto”, BIOS will
configure this setting automatically. Higher voltage provides less protection and
may damage the system.

»CPU Under Voltage Protection [Auto]

Sets the voltage limit for CPU under-voltage protection. If set to “Auto”, BIOS will
configure this setting automatically. Higher voltage provides less protection and
may damage the system.

»CPU Over Current Protection [Auto]

Sets the current limit for CPU over-current protection. If set to "Auto”, BIOS will
configure this setting automatically. Higher values provides less protection and may
damage the system.
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»CPU Over Temperature Protection [Enabled]

Enables or disables the CPU over-temperature protection.

[Enabled] Sets the temperature limit on CPU for over-temperature protection.
The CPU frequency may be throttled when CPU temperature over
the specified temperature.

[Disabled] Disables this function.

»CPU Switching Frequency [Auto]

Sets the PWM working speed to stabilize CPU Core voltage and minimize ripple
range. Increasing the PWM working speed will cause higher temperature of
MOSFET. So please make sure a cooling solution is well-prepared for MOSFET
before you increase the value. If set to "Auto”, BIOS will configure this setting
automatically.

»CPU VRM Over Temperature Protection [Enabled]
Enables or disables the CPU VRM over-temperature protection.

[Enabled] Sets the temperature limit on CPU VRM for over-temperature
protection. The CPU frequency may be throttled when CPU
temperature over the specified temperature.

[Disabled] Disables this function.

»DRAM CH_A/B, CH_C/D Phase Control [Auto]
Controls PWM phase proportionally according to the DRAM loading. If set to
"Auto”, BIOS will optimize the DRAM PWM phase automatically.

[Auto] This setting will be configured automatically by BIOS.
[Optimized]  Sets the optimum power phase profile.
[Disabled] Disables the PWM power phase switching feature.

»DRAM CH_A/B, CH_C/D Over Voltage Protection [Auto]

Sets the voltage limit for DRAM over-voltage protection. If set to "Auto”, BIOS will
configure this setting automatically. Higher voltage provides less protection and
may damage the system.

»DRAM CH_A/B, CH_C/D Under Voltage Protection [Auto]

Sets the voltage limit for DRAM under-voltage protection. If set to "Auto”, BIOS
will configure this setting automatically. Higher voltage provides less protection and
may damage the system.

»DRAM CH_A/B, CH_C/D Over Current Protection [Auto]

Sets the current limit for DRAM over-current protection.

[Auto] This setting will be configured automatically by BIOS.

[Enhanced] Extends the limitation of memory over-current protection.

»DRAM CH_A/B, CH_C/D Switching Frequency [Auto]

Sets the PWM working speed to stabilize DRAM voltage and minimize ripple range.
If set to “Auto”, BIOS will configure this setting automatically.

»DRAM CH_A/B, CH_C/D VRM Over Temperature Protection [Auto]

Sets the temperature limit on DRAM VRM for over-temperature protection.

The DRAM frequency may be throttled when DRAM VRM over the specified
temperature.If set to "Auto”, BIOS will configure this settings.



»SVID Communication [Auto]*

Enables or disables SVID (Serial Voltage Identification) support.

[Auto] This setting will be configured automatically by BIOS.

[Enabled] PWM phase will be changed dynamically according to the CPU SVID
(Serial Voltage Identification).

[Disabled] Disables SVID (Serial Voltage Identification) support.

»VCCIN Voltage [Auto]

Sets the CPU input voltage. The CPU input voltage is the CPU power source that is
shared with components of the CPU.

» CPU Core/Ring Voltage Mode [Auto]*

Selects the control mode of CPU Core/ Ring voltages.

[Auto] This setting will be configured automatically by BIOS.

[Adaptive Mode] Sets the adaptive voltage automatically for optimizing the system
performance.

[Override Mode] Allows you to set the voltage manually.

[Offset Mode] Allows you to set the offset voltage and select the voltage
offset mode.

[Adaptive + Offset ] Sets the adaptive voltage automatically and allows you to set the
offset voltage.
[Override + Offset] Allows you to set the voltage and the offset voltage manually.

»CPU Core Voltage/ CPU Ring Voltage [Auto]

Sets the CPU Core/ Ring voltages. If set to “Auto”, BIOS will set these voltages
automatically or you can set it manually. This item appears when “CPU Core/Ring
Voltage Mode” sets to [Auto]/ [Adaptive Mode]/ [Override Mode].

»CPU Core/ Ring Voltage Offset Mode [Auto]*
Selects the offset mode of CPU Core/ Ring voltage. This item appears when “CPU

Core/Ring Voltage Mode” sets to [Offset Mode]/ [Adaptive + Offset]/ [Override +
Offset].

[Auto] This setting will be configured automatically by BIOS.
[+] Allows you to offset the voltage by positive value mode.
[-] Allows you to offset the voltage by negative value mode.

»CPU Core/ Ring Voltage Offset [Auto]

Sets the offset value of CPU Core/ Ring voltage. If set to "Auto”, BIOS will set these
voltages automatically or you can set it manually. This item appears when “CPU Core/
Ring Voltage Mode” sets to [Offset Mode]/ [Adaptive + Offset]/ [Override + Offset].

»CPU SA Voltage Mode [Manual Mode]*

Selects the control mode of CPU SA voltage.

[Manual] Allows you to set the voltage manually.

[Offset] Allows you to set the offset voltage and select the voltage offset mode.

» CPU SA Offset Mode [Auto]*

Selects the offset mode for CPU SA voltage. This item appears when “CPU SA
Voltage Mode” sets to [Offset Mode].

[Auto] This setting will be configured automatically by BIOS.

[+] Allows you to offset the voltage by positive value mode.

[-] Allows you to offset the voltage by negative value mode.
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»CPU SA Voltage Offset [Auto]*

Sets the offset value of CPU SA voltage. If set to "Auto”, BIOS will set these voltages
automatically or you can set it manually. This item appears when “CPU SA/IOA/IOD
Voltage Mode” sets to [Offset Mode].

»CPU SA Voltage [Auto]

Sets the CPU SA voltage. If set to “Auto”, BIOS will set these voltages automatically
or you can set it manually. This item appears when “CPU SA Voltage Mode” sets to
[Manual Mode].

» XXX Voltage [Auto]* (optional)
Sets the voltages related to memory/ PCH. If set to "Auto”, BIOS will set the voltage
automatically or you can set it manually.

< Other Setting >

» CPU Memory Changed Detect [Enabled]*

Enables or disables the system to issue a warning message during boot when the

CPU or memory has been replaced.

[Enabled] The system will issue a warning message during boot and than needs
to load the default settings for new devices.

[Disabled] Disables this function and keeps the current BIOS settings.

» CPU Specifications

Press <Enter> to enter the sub-menu. This sub-menu displays the information of
installed CPU. You can also access this information menu at any time by pressing
[F4]. Read only.

»CPU Technology Support
Press <Enter> to enter the sub-menu. The sub-menu shows what the key features
does the installed CPU support. Read only.

» MEMORY-Z
Press <Enter> to enter the sub-menu. This sub-menu displays all the settings and
timings of installed memory. You can also access this information menu at any time by
pressing [F5].
»DIMMx Memory SPD
Press <Enter> to enter the sub-menu. The sub-menu displays the information of
installed memory. Read only.

»CPU Features
Press <Enter> to enter the sub-menu.

»Hyper-Threading [Enabled]

The processor uses Hyper-Threading technology to increase transaction rates
and reduces end-user response times. Intel Hyper-Threading technology treats
the multi cores inside the processor as multi logical processors that can execute
instructions simultaneously. In this way, the system performance is highly
improved. This item appears when the installed CPU supports this setting.

[Enable] Enables Intel Hyper-Threading technology.
[Disabled] Disables this item if the system does not support HT function.

» Active Processor Cores Control [Disabled]
Enables or disables the following items (Core0~X).



»Core0~X [Enabled]
Enables or disables the CPU core. These items only appear when “Active
Processor Cores Control” is enabled.

> Limit CPUID Maximum [Disabled]

Enables or disables the extended CPUID value.

[Enabled] BIOS will limit the maximum CPUID input value to circumvent
boot problems with older operating system that do not support the
processor with extended CPUID value.

[Disabled] Use the actual maximum CPUID input value.

» Execute Disable Bit [Enabled]

Intel's Execute Disable Bit functionality can prevent certain classes of malicious

“buffer overflow” attacks where worms attempt to execute code to damage the

system. It is recommended that keeps this item enabled always.

[Enabled] Enables NO-Execution protection to prevent the malicious attacks
and worms.

[Disabled] Disables this function.

> Intel Virtualization Tech [Enabled]

Enables or disables Intel Virtualization technology.

[Enabled] Enables Intel Virtualization technology and allows a platform to run
multiple operating systems in independent partitions. The system
can function as multiple systems virtually.

[Disabled] Disables this function.

»Intel VT-D Tech [Enabled]

Enables or disables Intel VT-D (Intel Virtualization for Direct 1/O) technology.

[Enabled] Enables Intel VT-D technology and allows a platform to run multiple
operating systems in independent partitions. The system can
function as multiple systems virtually.

[Disabled] Disables this function.

»Hardware Prefetcher [Enabled]

Enables or disables the hardware prefetcher (MLC Streamer prefetcher).

[Enabled] Allows the hardware prefetcher to automatically pre-fetch data
and instructions into L2 cache from memory for tuning the CPU
performance.

[Disabled] Disables the hardware prefetcher.

»Adjacent Cache Line Prefetch [Enabled]

Enables or disables the CPU hardware prefetcher (MLC Spatial prefetcher).

[Enabled] Enables adjacent cache line prefetching for reducing the cache
latency time and tuning the performance to the specific application.

[Disabled] Enables the requested cache line only.

»CPU AES Instructions [Enabled]
Enables or disables the CPU AES (Advanced Encryption Standard-New
Instructions) support. This item appears when a CPU supports this function.

[Enabled] Enables Intel AES support.
[Disabled] Disables Intel AES support.
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» Intel Adaptive Thermal Monitor [Enabled]

Enables or disables the Intel adaptive thermal monitor function to protect the CPU

from overheating.

[Enabled] Throttles down the CPU core clock speed when the CPU is over the
adaptive temperature.

[Disabled] Disables this function.

> Intel C-State [Auto]
C-state is a processor power management technology defined by ACPI.

[Auto] This setting will be configured automatically by BIOS.

[Enabled] Detects the idle state of system and reduce CPU power consumption
accordingly.

[Disabled] Disable this function.

»C1E Support [Disabled]

Enables or disables the C1E function for power-saving in halt state. This item

appears when “Intel C-State” is enabled.

[Enabled] Enables C1E function to reduce the CPU frequency and voltage for
power-saving in halt state.

[Disabled] Disables this function.

»Package C State limit [Auto]

This item allows you to select a CPU C-state mode for power-saving when system
is idle. This item appears when "Intel C-State" is enabled.

[Auto] This setting will be configured automatically by BIOS.
[CO~C6] The power-saving level from high to low is C6, C2, then CO.
»CFG Lock [Enabled]

Lock or un-lock the MSR 0xE2[15], CFG lock bit.
[Enabled] Locks the CFG lock bit.
[Disabled] Un-locks the CFG lock bit.

»EIST [Enabled]
Enables or disables the Enhanced Intel® SpeedStep Technology. This item will
appear when “Simple/ Advanced Mode” is set to [Simple].

[Enabled] Enables the EIST to adjust CPU voltage and core frequency
dynamically. It can decrease average power consumption and
average heat production.

[Disabled] Disables EIST.

> Intel Turbo Boost [Enabled]

Enables or disables the Intel® Turbo Boost. This item is for Simple mode and

appears when the installed CPU supports this function.

[Enabled] Enables this function to boost CPU performance automatically above
rated specifications when system request the highest performance
state.

[Disabled] Disables this function.

»Long Duration Power Limit (W) [Auto]
Sets the long duration TDP power limit for CPU in Turbo Boost mode.

»Long Duration Maintained (s) [Auto]
Sets the maintaining time for "Long duration power Limit(W)".



»Short Duration Power Limit (W) [Auto]
Sets the short duration TDP power limit for CPU in Turbo Boost mode.

»CPU Current Limit (A) [Auto]

Sets maximum current limit of CPU package in Turbo Boost mode. When the
current is over the specified limit value, the CPU will automatically reduce the core
frequency for reducing the current.

»Internal VR OVP OCP Protection [Auto]

Enables or disables the over-voltage protection and over-current protection for

CPU internal VR (Voltage Regulator).

[Auto] This setting will be configured automatically by BIOS.

[Enabled] Enables the limitation of internal VR for over-voltage protection and
over-current protection.

[Disabled] Disables this function for overclocking.

» Internal VR Efficiency Management [Auto]

Enables or disables the CPU internal VR efficiency management.

[Auto] This setting will be configured automatically by BIOS.

[Enabled] Enables the VR effciency management for power-saving control.
[Disabled] Disables this function.

»DMI Gen 2 [Auto]

Enables or disables DMI (Direct Media Interface) generation 2.

»DMI De-emphasis Control [-6dB]

Sets the de-emphasis value to improve DMI margins. However, the default usually
works best.

»3DMark2001 XP Turbo [Disabled]

Enables or disables 3DMark2001. Enabling it could improve 3DMark2001
performance in XP.
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M-FLASH

»Select one file to update BIOS and ME
Selects a BIOS file, includes the ME management settings, in the USB flash disk
(NTFS/ FAT 32 format) to update the BIOS and ME. The system will reboot after

updating.
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OC PROFILE

M-FLASH

» Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6
Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6 management. Press <Enter> to enter the sub-

menu.
»Set Name for Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6
Names the current overclocking profile.
»Save Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6
Saves the current overclocking profile.
»Load Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6
Loads the current overclocking profile.
» Clear Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6
Clears the current overclocking profile.

»OC Profile Load from ROM
Loads OC profile from ROM.

»OC Profile Save to USB
Saves OC profile to the USB flash disk drive. The USB flash disk should be FAT32

format only.

»OC Profile Load from USB
Loads OC profile from the USB flash disk drive. The USB flash disk should be FAT32

format only.
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HARDWARE MONITOR

Current Temperature & Speed
information

Fan
control field

Setting
Buttons

Voltage
display

» Current Temperature & Speed information
Shows the current CPU temperature, system temperature and fans' speeds.

» Fan control field

This motherboard provides a fan speed control feature call “Smart Fan Mode”.

Please check the “Smart Fan Mode” to enable the Smart Fan Mode. Smart Fan Mode
automatically controls fan speed depending on the current CPU temperature and to
keep it with a specific operating speed. When the current CPU temperature is over/
under the setting temperature, the CPU/ system fan will run at the corresponding
speed. In this field, you can set the CPU/ system fan speed and the target
temperatures by moving the square.

A

The changed settings will become effective after you save the changes and reboot the
system.

» Function Buttons
[All Full Speed] Sets all CPU/ system fans to run at full speed.

[All Set Default] Sets all CPU/ system fans to run at default speed.
[All Set Cancel] Discards current all changes and restore to the previous values.
»Voltage display

Shows the current voltages of CPU, system and memory.



Appendix A

Realtek Audio

The Realtek audio provides 10-channel DAC that simultaneously supports 7.1
sound playback and 2 channels of independent stereo sound output (multiple
streaming) through the Front-Out-Left and Front-Out-Right channels.
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Software Configuration

After installing the audio driver (see Chapter 1 - Driver and Utilities), the “Realtek HD
Audio Manager” icon will appear at the notification area (lower right of the screen).
You may double click the icon and the GUI will pop up accordingly.

double click the icon @ W IO
]

Customize...

It is also available to enable the audio driver by clicking the Realtek HD Audio
Manager from the Control Panel.

Software panel overview
The following figure describes the function of the Realtek HD Audio Manager panel.

Device Selection Application Enhancement

Speaker Configuration

Stereo

Front Panel

Full-range Speakers

Volume Adjustment Jack status panel



»Device Selection

Here you can select a audio output source to change the related options. The “check”
sign indicates the devices as default.

»Volume Adjustment

You can control the volume or balance the right/left side of the speakers that you
plugged in front or rear panel by adjust the bar.

» Application Enhancement

The array of options will provide you a complete guidance of anticipated sound effect
for both output and input device.

»Jack status panel

This panel depicts all render and capture devices currently connected with your
computer.

Auto popup dialog

When you plug into the device at the jack, a dialogue window will pop up asking you
which device is current connected.
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Appendix B

Intel RAID

This appendix will assist users in configuring and enabling RAID functionality
and accelerating system on platforms
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Introduction

The motherboard comes with the Intel RAID controller that allows you to configure
SATA hard drives as RAID sets.

SATA hard drives deliver blistering transfer speeds up to 6 Gb/s. Serial ATA uses
long, thin cables, making it easier to connect your drive and improving the airflow

inside your PC. The most outstanding features are:

1. Supports 3 Gb/s or 6 Gb/s transfers with CRC error checking.

2. Supports Hot-plug-n-play feature.

3. Data handling optimizations including tagged command queuing, elevator seek
and packet chain command.

Intel® RAID controller offers RAID level O (Striping), RAID level 1 (Mirroring and
Duplexing), RAID level 5 (Block Interleaved Distributed Parity), RAID level 10 (A Stripe
of Mirrors) , Intel® Rapid Storage Technology.

RAID 0 breaks the data into blocks which are written to separate hard drives.
Spreading the hard drive I/0 load across independent channels greatly improves /O
performance.

RAID 1 provides data redundancy by mirroring data between the hard drives and
provides enhanced read performance.

RAID 5 Provides data striping at the byte level and also stripe error correction
information. This results in excellent performance and good fault tolerance. Level 5 is
one of the most popular implementations of RAID.

RAID 10 Not one of the original RAID levels, multiple RAID 1 mirrors are created, and
a RAID 0 stripe is created over these.

Intel® Rapid Storage Technology is the advanced ability for two RAID volumes to share
the combined space of two hard drives being used in unison.

Intel® Rapid Storage Technology utilizes RAID 1 functionality to copy data from a
designated Master drive to a designated Recovery drive. The size of the Master drive
must be less than or equal to the size of the Recovery drive. When a Recovery volume
is created, complete capacity of the Master drive will be used as the Master volume.
Only one Recovery Volume can exist on a system. There are 2 methods of updating
the data on the Master to the Recovery drive. They are Continuous Update Policy and
On Request Update Policy.

A Impoitant

The least number of hard drives for RAID 0, RAID 1, Recovery or Matrix mode is 2.
The least number of hard drives for RAID 10 mode is 4. And the least number of hard
drives for RAID 5 mode is 3.

All the information/ volumes/ pictures listed in your system might differ from the
illustrations in this appendix.



Using Intel Rapid Storage Technology Option ROM

The Intel Rapid Storage Technology Option ROM should be integrated with the
system BIOS on all motherboards with a supported Intel chipset. The Intel Rapid
Storage Technology Option ROM is the Intel RAID implementation and provides BIOS
and DOS disk services. Please use <Ctrl> + <I> keys to enter the “Intel® RAID for
Serial ATA” status screen, which should appear early in system boot-up, during the
POST (Power-On Self Test). Also, you need to enable the RAID function in BIOS to
create, delete and reset RAID volumes.

Creating, Deleting and Resetting RAID Volumes:

The Serial ATA RAID volume may be configured using the RAID Configuration utility
stored within the Intel RAID Option ROM. During the Power-On Self Test (POST), the
following message will appear for a few seconds.

A Impoitant

The “Device Model”, “Serial #” and “Size” in the following example might be different
from your system.

28]
X
©
c
[}
o
(o}
<

RAID Volumes
None defined.

Physical Disks:

Port Device Model Serial # Size Type/Status(Vol ID)
1 XXXXXXXXXXXXK XXXXXXXXXXXXX XXX.XGB

2 XXXXXXXXXXKXXX XXXXXXXXXXXXX XXX.XGB

Press <CTRL-I> to enter Configuration Utility..

After the above message shows, press <Ctrl> and <I> keys simultaneously to enter
the Intel Rapid Storage Technology Option ROM.

A Impentant

The following procedure is only available with a newly-built system or if you are
reinstalling your OS. It should not be used to migrate an existing system to RAID.



After pressing the <Ctrl> and <I> keys simultaneously, the following window will
appear:

1. Create RAID Volume . Recovery Volume Options
2. Delete RAID Volume . Acceleration Options
3. Reset Disks to Non-RAID . Exit
[ |
RAID Volumes :

Physical Devices :

Port Device Model Serial # Size  Type/Status (Vol ID)
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[ t4]-Select [ESC] - Exit [ENTER] - Select Menu

® Create RAID Volume

1. Select option 1 “Create RAID Volume” and press <Enter> key. The following
screen appears. Then in the Name field, specify a RAID Volume name and then
press the <TAB> or <Enter> key to go to the next field.

2. Use the arrow keys to select the RAID level best suited to your usage model in
RAID Level.

[

Name : Volume0
RAID Level : RAID1(Mirror)
Disks : Select Disks
Strip Size : N/A
Capacity : XXX.X GB
Sync: N/A
Create Volume

RAID 1: Mirrors data (redundancy) .

[ 1]-Change [TAB] - Next [ESC] - Previous Menu [ENTER] - Select



3. Inthe Disk field, press <Enter> key and use <Space> key to select the disks you
want to create for the RAID volume, then click <Enter> key to finish selection. This
field will become available according to the selected RAID level.

4. Then select the strip size for the RAID array by using the “upper arrow” or “down
arrow” keys to scroll through the available values, and pressing the <Enter> key
to select and advance to the next field. The available values range from 4KB to
128 KB in power of 2 increments. The strip size should be chosen based on the
planned drive usage. Here are some typical values:

RAIDO -128KB / RAID10 - 64KB / RAID5 - 64KB. This field will become available
according to the selected RAID level.

5. Then select the capacity of the volume in the Capacity field. The default value is
the maximum volume capacity of the selected disks.

[

Name : Volume0
RAID Level : RAID1(Mirror)
Disks : Select Disks
Strip Size : N/A
Capacity : XXX.X GB
Sync: N/A
Create Volume
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The default value indicates the maximum capacity using the selected
disks. Entering a lower capacity allows you to create a second
volume on these disks.

[ t]-Change [TAB] - Next [ESC] - Previous Menu [ENTER] - Select

/\ lpostent

Since you want to create two volumes, this default size (maximum) needs to be
reduced. Type in a new size for the first volume. As an example: if you want the
first volume to span the first half of the two disks, re-type the size to be half of what
is shown by default. The second volume, when created, will automatically span the
remainder of two hard drives.



6. Go to the Create Volume field and press <Enter>, the following screen appears for
you to confirm if you are sure to create the RAID volume. Press <Y> to continue.

[

Name : Volume0
RAID Level : RAID1(Mirror)
Disks : Select Disks
Strip Size : N/A
Capacity : XXX.X GB
Sync: N/A

Are you sure you want to create this volume? (Y /N)

Press ENTER to create the specified volume.
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[ t1]-Change [TAB] - Next [ESC] - Previous Menu [ENTER] - Select

7. Then the following screen appears to indicate that the creation is finished.

1. Create RAID Volume . Recovery Volume Options
2. Delete RAID Volume 5. Acceleration Options
3 Reset Disks to Non-RAID . Exit
[ |
RAID Volumes :
ID  Name Size Status Bootable

Physical Devices
Port Device Model Serial # Size Type/Status (Vol ID)

[ 14]-Select [ESC] [ENTER] - Select Menu



® Delete RAID Volume

Here you can delete the RAID volume, but please be noted that all data on RAID
drives will be lost.

A

If your system currently boots to RAID and you delete the RAID volume in the Intel
RAID Option ROM, your system will become un-bootable.

Select option 2 Delete RAID Volume from the main menu screen and press
<Enter> key to select a RAID volume for deletion. Then press <Delete> key to
delete the selected RAID volume. The following screen appears.

[ |
Name Level Drives Capacity Status Bootable

Volume0 RAID1(Mirror) 2 XXX.XGB  Normal Yes

[ ]
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(This does not apply to Recovery volumes)
Are you sure you want to delete “Volume0"? (Y /N) :

Deleting a volume will reset the disks to non-RAID.

ALL DISK DATA WILL BE DELETED.
(This does not apply to Recovery volumes)

[ 11]-Select [ESC] - Previous Menu [DEL] - Delete Volume

Press <Y> key to accept the volume deletion.



®  Reset Disks to Non-RAID

Select option 3 Reset Disks to Non-RAID and press <Enter> to delete the RAID

volume and remove any RAID structures from the drives. The following screen
appears:

Create RAID Volume Recovery Volume Options
[ ]
Resetting RAID disk will remove its RAID structures
and revert it to a non-RAID disk.

(This does not apply to Recovery volumes)

Port Drive Model Serial # Size Status
1 XXXX-XXXXXXXX XXXXXXXXXXXXXX XXX.XGB Member Disk
2 XXXX-XXXXXXXX XXXXXXXXXXXXXX XXX.XGB Member Disk

Select the disks that should be reset.

>

©
©
(1)
>
E_l_
» [ 14]-Previous/ Next  [SPACE] - Selects  [ENTER] - Selection Complete
o

[ t1]- Select [ESC] - Exit [ENTER] - Select Menu

Use the <Space> key to select the disks and press <Enter> key. A confirmation
sentence will appear below, and then press <Y> key to accept the selection.

A

* You will lose all data on the RAID drives and any internal RAID structures when you
perform this operation.

» Possible reasons to “Reset Disks to Non-RAID” could include issues such as
incompatible RAID configurations or a failed volume or failed disk.



® Recovery Volume Options

Select option 4 Recovery Volume Options and press <Enter> to change recovery
volume mode. The following screen appears:

|
Enable Only Recovery Disk
Enable Only Master Disk

Enable Only Recovery Disk - enables recovery disk if available and

disables master disk
Enable Only Master Disk - enables master disk if available and
disables recovery disk.
Actions will result in change from Continuous Update mode to On-Request.

[ t1]-select [ESC] - Previous Menu [ENTER] - Select

28]
X
©
c
[}
o
(o}
<

Recovery mode will change from Continuous Update to On-Request after you
enable “Only Recovery Disk” or “Only Master Disk”.



Degraded RAID Array

A RAID 1, RAID 5 or RAID 10 volume is reported as degraded when one of its hard

drive members fails or is temporarily disconnected, and data mirroring is lost. As a

result, the system can only utilize the remaining functional hard drive member. To

re-establish data mirroring and restore data redundancy, refer to the procedure below

that corresponds to the current situation.

Missing Hard Drive Member

1. Make sure the system is powered off.

2. Reconnect the hard drive.

3. Reboot the system to Windows; the rebuild will occur automatically.

Failed Hard Drive Member

1. Make sure the system is powered off.

2. Replace the failed hard drive with a new one that is of equal or greater capacity.

3. Reboot the system to Intel RAID Option ROM by press <Ctrl> and <I> keys
simultaneously during the Power-On Self Test (POST).
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RAID Volumes
ID Name Level Strip  Size Status Bootable
0] VolumeO RAID 1(Mirror) N/A  XXX.XGB Degraded Yes

Physical Disks:

Port Device Model Serial # Size Type/Status(Vol ID)
1 XXXXXXXXXXXXX XXXXXXXXXXXXX XXX.XGB

2 XXXXXXXXXXXXX XXXXXXXXXXXXX XXX.XGB

Press <CTRL-I> to enter Configuration Utility..

4. Select the port of the destination disk for rebuilding, and then press ENTER.

Create RAID VOlu[mo 4 Rwr]\verv Volume Ontions

“Degraded” volume and disk available for rebuilding detected. Selecting
a disk initiates a rebuild. Rebuild completes in the operating system.

Select the port of the destination disk for rebuilding (ESC to exit):
Port Drive Model Serial # Size
1 XXXX-XXXXXXXX XXXXXXXXXXXXXX XXX.XGB

[ t4]-Previous/ Next [ENTER]- Select [ESC] - Exit

[ t1]- Select [ESC] - Exit [ENTER] - Select Menu




Exit Intel RAID Option ROM, and then reboot to Windows system.
When prompted to rebuild the RAID volume, click ‘Yes'.
The Intel Rapid Storage Technology application will be launched. Right-click

the new hard drive and select ‘Rebuild to this Disk’. The ‘Rebuild Wizard’ will be

launched which will guide you through the process of rebuilding to the new hard
drive.

-\“.;? Current Status

Your system is functioning normally.
;-} Manage
3
M| Cickon any element in the storage system view to manage its properties. '
[42)
Array_0000 ‘&
Volume0: Rebuilding 1% complete

£
Disk on port Unknaum: Missing >
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System Acceleration (optional)

Intel® Rapid Storage Technology use a SSD as a cache. Which can store frequently
used data without having to use a slow virtual disk or depend on RAM. The SSD
cache with the advantages of high-speed read/write and non-volatile memory to
accelerate the system performance.

/\ lpostent

Check your SSD manufacturer's website, upgrade firmware in order to support Intel®
Rapid Storage Technology.

Intel® Rapid Storage Technology can only work with RAID mode. Even though there is
only one hard drive, you must set the SATA Mode to RAID in BIOS. The OS must be
installed in the RAID ready disk in order to use the SSD caching.

Follow these steps to enable system acceleration. If Windows has been installed in
RAID mode, skip to the step 5.

1. Reboot and enter the BIOS steup.

Set the SATA Mode to RAID in BIOS.

Install Windows operating system.

Insert the MSI Driver DVD into the DVD-ROM drive.
Install Intel RAID driver

ok~ wN

IT1ST DRIVER & SOFTWARE SETUP

Uit 5 miformation

Drivers

L1 wbel postwork Drivers Verskn 19.0:27.0 Size 470 M2 Seatuz Mot instabed

[0 sl waralnes Drars Vermisn AT0A120414 Size 630 MG Statup - ot inataliad

208000

Veesion 13001098

[ ResterHD Aude Drivers eeaen £.0.1.7100 Status | nstaed

- Other

Install

6. Powered off.
7. Connect the SSD.
8. Reboot the system to Windows.



9. Run Intel Rapid Storage Technology application.
10. Click "Enable acceleration" under Performance tab.

Intel® Smart Response Technology
Technology Your JILE CA% DE SCCEETROS 19 CR0ET 1 IFENOVE INE CVESHi] DETROITMARCE,

Click here | P m —

11. Select the acceleration mode options.
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B Errecen mose

) Maximized moce

Once acceleration s campiste, you il rees 10 nesiat jour camauier belone perfanming any partitan or
Formaling coeritiond o i pocelereled dok.
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12. Click OK and reboot the system.

The page refreshes and reports the new acceleration configuration in the Acceleration
View.

A Important

You can click “More help on this page” or "More help" of the Intel® Rapid Storage
Technology application to view more information.
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RST Synchronization (optional)

If you are using Maximized mode as the Acceleration mode, the data on the hard disk
is not always synchronized with the data in the SSD cache. In some situations, you
may want to manually sync the disks for avoiding data loss.

Follow these steps to sync manually.

1. Reboot system, during the Power-On Self Test (POST) press, press <Ctrl> and
<I> keys simultaneously to enter the Intel Rapid Storage Technology Option ROM.

2. Select option 5 “Acceleration Options” and press <Enter> key. The following
screen appears.

]

Name Capacity Mode Status
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[ 1

Press 's' to synchronize data from the cache device to
the Accelerated Disk/Volume.

Press 'r' to remove the Disk/Volume Acceleration.

IT IS RECOMMENDED THAT YOU [ERFORM A SYNCHRONIZATION
BEFORE REMOVING ACCELERATION.

[ 11]-Select [ESC] - Previous Menu

3. Press <S> to synchronize data.

Are you sure you want to synchronize data to
"DISK PORT 0"? (Y/N):

4. When prompted, press <Y> to confirm.

|
Name Capacity Mode Status

5. Once synchronization is complete, the status will change to In Sync.
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