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Copyright Notice

The material in this document is the intellectual property of MICRO-STAR INTERNA-
TIONAL. We take every care in the preparation of this document, but no guarantee is
given as to the correctness of its contents. Our products are under continual improve-
ment and we reserve the right to make changes without notice.

Trademarks

All trademarks in this manual are properties of their respective owners.
B MSI®is registered trademark of Micro-Star Int’l Co.,Ltd.

NVIDIA® is registered trademark of NVIDIA Corporation.

ATI®is registered trademark of AMD Corporation.

AMD® is registered trademarks of AMD Corporation.

Intel® is registered trademarks of Intel Corporation.

Windows® is registered trademarks of Microsoft Corporation.

AMI® is registered trademark of American Megatrends Inc.

Award® is a registered trademark of Phoenix Technologies Ltd.

Sound Blaster® is registered trademark of Creative Technology Ltd.

Realtek® is registered trademark of Realtek Semiconductor Corporation.

JMicron® is registered trademark of JMicron Technology Corporation.
Netware® is a registered trademark of Novell, Inc.

Lucid® is trademarks of LucidLogix Technologies, Ltd.

VIA® is registered trademark of VIA Technologies, Inc.

ASMedia® is registered trademark of ASMedia Technology Inc.

iPad, iPhone, and iPod are trademarks of Apple Inc.
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Technical Support

If a problem arises with your system and no solution can be obtained from the user’s
manual, please contact your place of purchase or local distributor. Alternatively, please
try the following help resources for further guidance.

[@® Visit the MSI website for technical guide, BIOS updates, driver updates, and
other information: http://www.msi.com/service/download

@ Contact our technical staff at: http://support.msi.com

Safety Instructions
B Always read the safety instructions carefully.

Keep this User’'s Manual for future reference.
Keep this equipment away from humidity.
Lay this equipment on a reliable flat surface before setting it up.

The openings on the enclosure are for air convection hence protects the equipment
from overheating. DO NOT COVER THE OPENINGS.

B Make sure the voltage of the power source is at 110/220V before connecting the
equipment to the power inlet.

B Place the power cord such a way that people can not step on it. Do not place
anything over the power cord.

® Always Unplug the Power Cord before inserting any add-on card or module.
B All cautions and warnings on the equipment should be noted.

B Never pour any liquid into the opening that can cause damage or cause electrical
shock.

B |f any of the following situations arises, get the equipment checked by service
personnel:

O The power cord or plug is damaged.
O Liquid has penetrated into the equipment.
O The equipment has been exposed to moisture.

O The equipment does not work well or you can not get it work according to User’s
Manual.

O  The equipment has been dropped and damaged.

O The equipment has obvious sign of breakage.

® DO NOT LEAVE THIS EQUIPMENT IN AN ENVIRONMENT ABOVE 60°C (140°F),
IT MAY DAMAGE THE EQUIPMENT.
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FCC-B Radio Frequency Interference Statement
This equipment has been tested and

found to comply with the limits for a Class
B digital device, pursuant to Part 15 of 0 N1 996
the FCC Rules. These limits are designed

to provide reasonable protection against

harmful interference in a residential installation. This equipment generates, uses and
can radiate radio frequency energy and, if not installed and used in accordance with
the instructions, may cause harmful interference to radio communications. However,
there is no guarantee that interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television reception, which can
be determined by turning the equipment off and on, the user is encouraged to try to
correct the interference by one or more of the measures listed below.

O Reorient or relocate the receiving antenna.
O Increase the separation between the equipment and receiver.

O Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

O Consult the dealer or an experienced radio/television technician for help.

Notice 1

The changes or modifications not expressly approved by the party responsible for
compliance could void the user’s authority to operate the equipment.

Notice 2

Shielded interface cables and A.C. power cord, if any, must be used in order to comply
with the emission limits.

VOIR LA NOTICE D'INSTALLATION AVANT DE RACCORDER AU RESEAU.

C Micro-Star International
MS-7798

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions:

1) this device may not cause harmful interference, and

2) this device must accept any interference received, including interference that may
cause undesired operation.
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Battery Information
European Union:

Batteries, battery packs, and accumulators should not be disposed of as
unsorted household waste. Please use the public collection system to
return, recycle, or treat them in compliance with the local regulations.

Taiwan:
For better environmental protection, waste batteries should be collected
u separately for recycling or special disposal.

BEEhFEE

California, USA:

The button cell battery may contain perchlorate material and requires special handling
when recycled or disposed of in California.

For further information please visit:
http://www.dtsc.ca.gov/hazardouswaste/perchlorate/

CAUTION: There is a risk of explosion, if battery is incorrectly replaced.
Replace only with the same or equivalent type recommended by the manufacturer.

Chemical Substances Information

In compliance with chemical substances regulations, such as the EU REACH Regulation
(Regulation EC No. 1907/2006 of the European Parliament and the Council), MSI
provides the information of chemical substances in products at:

http://www.msi.com/html/popup/csr/evmtprtt_pcm.html

BSMI EMI &R
BLERE:

ERFEEIER , ERENRETERAR K THSENERETE , LEBERLT |
EAEESWERRRELEENHE,
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WEEE (Waste Electrical and Electronic Equipment) Statement

ENGLISH

To protect the global environment and as an environmentalist, MSI must re-
mind you that...

Under the European Union (“EU”) Directive on Waste Electrical and Elec-
tronic Equipment, Directive 2002/96/EC, which takes effect on August 13, NN
2005, products of “electrical and electronic equipment” cannot be discarded
as municipal wastes anymore, and manufacturers of covered electronic equipment will
be obligated to take back such products at the end of their useful life. MSI will comply
with the product take back requirements at the end of life of MSI-branded products that
are sold into the EU. You can return these products to local collection points.

DEUTSCH

Hinweis von MSI zur Erhaltung und Schutz unserer Umwelt

Gemal der Richtlinie 2002/96/EG Uber Elektro- und Elektronik-Altgerate durfen Elek-
tro- und Elektronik-Altgerate nicht mehr als kommunale Abfélle entsorgt werden. MSI
hat europaweit verschiedene Sammel- und Recyclingunternehmen beauftragt, die in
die Europaische Union in Verkehr gebrachten Produkte, am Ende seines Lebenszyklus
zurlickzunehmen. Bitte entsorgen Sie dieses Produkt zum gegebenen Zeitpunkt aus-
schliesslich an einer lokalen Altgeratesammelstelle in lhrer Nahe.

FRANCAIS
En tant qu’écologiste et afin de protéger I'environnement, MSI tient a rappeler ceci...

Au sujet de la directive européenne (EU) relative aux déchets des équipement élec-
triques et électroniques, directive 2002/96/EC, prenant effet le 13 ao(t 2005, que les
produits électriques et électroniques ne peuvent étre déposés dans les décharges ou
tout simplement mis a la poubelle. Les fabricants de ces équipements seront obligés de
récupérer certains produits en fin de vie. MSI prendra en compte cette exigence relative
au retour des produits en fin de vie au sein de la communauté européenne. Par con-
séquent vous pouvez retourner localement ces matériels dans les points de collecte.

PYCCKUI

Komnanusa MSI npegnpvHuMaeT akTUBHblE AeCTBUS MO 3allMTe OKpyXatoLlen cpeabl,
No3TOMY HaroMWHaeM BaM, YTO....

B cootBeTcTBUM C AnpekTuBol EBponeiickoro Cotosa (EC) no npepoTBpalyeHuto
3arpsi3HEHNsI OKpy>atoLLieli Cpefibl UCTOSIb30BAHHbLIM SNEKTPUYECKUM U 3MEKTPOHHbLIM
obopynosaHuem (aupektuea WEEE 2002/96/EC), BcTynatoweli B cuny 13

asrycta 2005 roga, n3genus, OTHOCSALLMECS K ANIEKTPUYECKOMY U 3NIEKTPOHHOMY
060pyaoBaHMio, HE MOTYT paccMaTpuBaThCs Kak GbITOBOV Mycop, NO3TOMY
NPON3BOANTENN BhILLENEPEUNCIIEHHOTO SNEKTPOHHOIO 060opyAoBaHMs 06s13aHbI
NPUHUMATB ero Ans nepepaboTku No OKOHYaHUKM cpoka cnyx6bl. MS| 06sa3yeTcs
cobnoaate TpeboBaHMs No nNpuemy NPOAyKUUW, MpoAaHHon nod mapkon MSI Ha
TeppuTopun EC, B nepepaboTKy No OKOHYaHUM cpoka cnyobl. Bbl MoxxeTe BEpHYTb
3TV U3JENVs B CNeLuanvaMpoBaHHble NyHKTbI npuema.

Vi
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ESPANOL

MSI como empresa comprometida con la proteccion del medio ambiente, recomienda:

Bajo la directiva 2002/96/EC de la Unién Europea en materia de desechos y/o equi-
pos electronicos, con fecha de rigor desde el 13 de agosto de 2005, los productos
clasificados como “eléctricos y equipos electrénicos” no pueden ser depositados en
los contenedores habituales de su municipio, los fabricantes de equipos electronicos,
estan obligados a hacerse cargo de dichos productos al termino de su periodo de vida.
MSI estara comprometido con los términos de recogida de sus productos vendidos en
la Unién Europea al final de su periodo de vida. Usted debe depositar estos productos
en el punto limpio establecido por el ayuntamiento de su localidad o entregar a una
empresa autorizada para la recogida de estos residuos.

NEDERLANDS
Om het milieu te beschermen, wil MSI u eraan herinneren dat....

De richtlijn van de Europese Unie (EU) met betrekking tot Vervuiling van Electrische
en Electronische producten (2002/96/EC), die op 13 Augustus 2005 in zal gaan kun-
nen niet meer beschouwd worden als vervuiling. Fabrikanten van dit soort producten
worden verplicht om producten retour te nemen aan het eind van hun levenscyclus.
MSI zal overeenkomstig de richtlijn handelen voor de producten die de merknaam MSI
dragen en verkocht zijn in de EU. Deze goederen kunnen geretourneerd worden op
lokale inzamelingspunten.

SRPSKI

Da bi zastitili prirodnu sredinu, i kao preduzeée koje vodi racuna o okolini i prirodnoj
sredini, MSI mora da vas podesti da...

Po Direktivi Evropske unije (“EU”) o odbacenoj ekektronskoj i elektricnoj opremi, Di-
rektiva 2002/96/EC, koja stupa na snagu od 13. Avgusta 2005, proizvodi koji spadaju
pod “elektronsku i elektricnu opremu” ne mogu vise biti odbaceni kao obi¢an otpad i
proizvodaci ove opreme bice prinudeni da uzmu natrag ove proizvode na kraju njihovog
uobiCajenog veka trajanja. MSI ¢e postovati zahtev o preuzimanju ovakvih proizvoda
kojima je istekao vek trajanja, koji imaju MSI oznaku i koji su prodati u EU. Ove proiz-
vode mozete vratiti na lokalnim mestima za prikupljanje.

POLSKI

Aby chroni¢ nasze srodowisko naturalne oraz jako firma dbajgca o ekologie, MSI przy-
pomina, ze...

Zgodnie z Dyrektywa Unii Europejskiej (“UE”) dotyczaca odpaddw produktéw elektry-
cznych i elektronicznych (Dyrektywa 2002/96/EC), ktéra wchodzi w zycie 13 sierpnia
2005, tzw. “produkty oraz wyposazenie elektryczne i elektroniczne “ nie moga by¢ trak-
towane jako $mieci komunalne, tak wigc producenci tych produktéw beda zobowigzani
do odbierania ich w momencie gdy produkt jest wycofywany z uzycia. MSI wypehi
wymagania UE, przyjmujac produkty (sprzedawane na terenie Unii Europejskiej) wy-
cofywane z uzycia. Produkty MSI bedzie mozna zwraca¢ w wyznaczonych punktach
zbiorczych.

vii
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TURKGE
Cevreci 6zelligiyle bilinen MSI diinyada gevreyi korumak igin hatirlatir:

Avrupa Birligi (AB) Kararnamesi Elektrik ve Elektronik Malzeme Atigi, 2002/96/EC
Kararnamesi altinda 13 Agustos 2005 tarihinden itibaren gecerli olmak lzere, elektrikli
ve elektronik malzemeler diger atiklar gibi ¢ope atilamayacak ve bu elektonik cihazlarin
ureticileri, cihazlarin kullanim sureleri bittikten sonra Urtnleri geri toplamakla ytkimli
olacaktir. Avrupa Birligi'ne satilan MSI markal Grtnlerin kullanim sureleri bittiginde MSI
uriinlerin geri alinmasi istegi ile isbirligi icerisinde olacaktir. Uriinlerinizi yerel toplama
noktalarina birakabilirsiniz.

CESKY
Zalezi nam na ochrané Zivotniho prostfedi - spoleénost MSI upozorfiuje...

Podle smérnice Evropské unie (“EU”) o likvidaci elektrickych a elektronickych vyrobku
2002/96/EC platné od 13. srpna 2005 je zakazano likvidovat “elektrické a elektronické
vyrobky” v bézném komunalnim odpadu a vyrobci elektronickych vyrobku, na které se
tato smérnice vztahuje, budou povinni odebirat takové vyrobky zpét po skonceni je-
jich Zivotnosti. Spole¢nost MSI spini pozadavky na odebirani vyrobk( znacky MSI,
prodavanych v zemich EU, po skonceni jejich Zivotnosti. Tyto vyrobky muzete odevzdat
v mistnich sbérnach.

MAGYAR

Annak érdekében, hogy kdrnyezetiinket megvédjuk, illetve kérnyezetvédékent fellépve
az MSI emlékezteti Ont, hogy ...

Az Eurodpai Unié (,EU”) 2005. augusztus 13-an hatalyba lep6, az elektromos és elek-
tronikus berendezések hulladékairol szolé 2002/96/EK iranyelve szerint az elektromos
és elektronikus berendezések tébbé nem kezelhetdek lakossagi hulladékként, és az
ilyen elektronikus berendezések gyartoi kdtelessé valnak az ilyen termékek visszavé-
telére azok hasznos élettartama végén. Az MSI betartja a termékvisszaveétellel kapc-
solatos kdvetelményeket az MSI markanév alatt az EU-n bellil értékesitett termékek
esetében, azok élettartamanak végeén. Az ilyen termékeket a legkézelebbi gyUjtéhelyre
viheti.

ITALIANO
Per proteggere I'ambiente, MSI, da sempre amica della natura, ti ricorda che....

In base alla Direttiva del’lUnione Europea (EU) sullo Smaltimento dei Materiali Elettrici
ed Elettronici, Direttiva 2002/96/EC in vigore dal 13 Agosto 2005, prodotti appartenenti
alla categoria dei Materiali Elettrici ed Elettronici non possono piu essere eliminati come
rifiuti municipali: i produttori di detti materiali saranno obbligati a ritirare ogni prodotto
alla fine del suo ciclo di vita. MSI si adeguera a tale Direttiva ritirando tutti i prodotti
marchiati MSI che sono stati venduti allinterno dell’'Unione Europea alla fine del loro
ciclo di vita. E possibile portare i prodotti nel piti vicino punto di raccolta

viii
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Mainboard Specifications

Processor Support

® Support 3 Generation Intel® Core™ {7/ Core™ i5/ Core™ i3/ Pentium® Celeron®
Processors for LGA 1155 socket
(For the latest information about CPU, please visit
http://www.msi.com/service/cpu-support)

Chipset

m |ntel®B75 chipset
- Supports Intel SBA

Memory Support

m 4x DDR3 DIMMs support DDR3 1600/ 1333/ 1066 DRAM (32GB Max.)
® Supports Dual-Channel mode, two DIMMs per channel
(For the latest information about memory, please visit
http://www.msi.com/service/test-report)

LAN
= Supports LAN 10/100/1000 Fast Ethernet by Realtek® RTL8111E

Audio

= |ntegrated HD audio codec by Realtek® ALC887
m Flexible 8-channel audio with jack sensing

SATA

m 1x SATA 6Gb/s port (SATA1) by Intel® B75
m 5x SATA 3Gb/s ports (SATA2~6) by Intel®B75

USB 3.0

m 2x USB 3.0 rear O ports by Intel®B75
m 1x USB 3.0 onboard connector by Intel®B75

Connectors

m Back panel
- 1x PS/2 keyboard port
1x PS/2 mouse port
4x USB 2.0 ports
2x USB 3.0 ports
1x LAN port
1x VGA port**
1x DVI-D port**, supporting a maximum resolution of 1920x1200
- 3x audio ports
(**This mainboard supports dual-display function).
m On-Board
- 1x Front Panel Audio connector
1x Parallel Port connector
2x USB 2.0 connectors
1x USB 3.0 connector
1x Chassis Intrusion connector
1x Serial Port connector
1x TPM Module connector

En-2



Slots

m 1x PCle 3.0 x16 slot

m 1x PCle 2.0 x1 slot

m 1x PCI slot

Form Factor

® Micro-ATX (22.5 cm X 24.4 cm)

Mounting Screw Holes
® 6x mounting holes

If you need to purchase accessories and request the part numbers, you could search
the product web page and find details on our web address below

http://www.msi.com/index.php

En-3
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Connectors Quick Guide

DIMM3
JUSB_PW2 SYSFAN2  CPU
DIMM2 | )\ 1va

JPWR2 CPUFAN DIMM1

[iH— sYSFAN{
Back Panel —
— JPWR1
PCI_E1
+— JBAT1
JTPM1 — SATA4/3
PCILE2 — I
JCOM1 — el EEEEER SATA2/ 1
PCH H—
SATA6/ 5
JUSB_PW1 JFP1 JFP2
Jci
JAUD1 JUSB3
JLPT1 JUSB2
JUSB1

En-4



Connectors Reference Guide

Port Name Port Type Page
Back Panel En-6

CPU LGA 1155 CPU Socket En-8

CPUFAN,SYSFAN1~2 Fan Power Connectors En-19
DIMM1~4 DDR3 Memory Slots En-14
JAUD1 Front Panel Audio Connector En-23
JBAT1 Clear CMOS Jumper En-26
JCn Chassis Intrusion Connector En-22
JCOM1 Serial Port Connector En-24
JFP1, JFP2 Front Panel Connectors En-20
JLPT1 Parallel Port Connector En-24
JPWR1 ATX 24-pin Power Connector En-13
JPWR2 ATX 4-pin Power Connector En-13
JTPM1 TPM Module Connector En-23
JUSB_PW1~2 USB power Jumper En-25
JUSB1~2 USB 2.0 Expansion Connectors En-22
JUSB3 USB 3.0 Expansion Connector En-21
PCI1 PCI Expansion Slot En-16
PCI_E1 PCle x16 Expansion Slot En-16
PCI_E2 PCle x1 Expansion Slot En-16
SATA1 SATA 6Gb/s Connector En-18
SATA2~6 SATA 3Gb/s Connector En-18

En-5
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Back Panel Quick Guide

Mouse

USB 3.0 Port
= [==
— = EE)d oo
[ ]
Keyboard USB 2.0 Port DVI-D Port VGA Port USB 2.0 Port
» Mouse/Keyboard

The standard PS/2® mouse/keyboard DIN connector is for a PS/2® mouse/keyboard.

»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).

Imponrtant

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

> DVI-D Port

The DVI-D (Digital Visual Interface- Digital) connector can be connected to a LCD
monitor, or a CRT monitor with an adapter. To connect a monitor, please refer to the
monitor’s manual for more information.

»VGA Port
The DB15-pin female connector is provided for monitor.

This platform supports dual-display function.

DVI+VGA

Extend mode
(Extend the desktop to the second monitor)

o

Clone mode
(Two monitors have the same screen)

En-6



>LAN

Yellow —= =G / O
The standard RJ-45 LAN jack is for connecting to a e ﬁ reent Brange
Local Area Network (LAN).

LED | Color LED State Condition

Left Yellow | Off LAN link is not established.
On(Steady) LAN link is established.
On(flashing) The computer is communicating with another computer on the network.

Right | Green Off 10 Mbits/sec data rate
On 100 Mbits/sec data rate

Orange | On 1000 Mbits/sec data rate
> Audio Ports

These connectors are used for audio devices. The color of the jack refers to the function
of the connector.

m Blue-Line in: Used for connecting external audio outputting devices.
m  Green- Line out: Used as a connector for speakers or headphone.
®  Pink- Mic: Used as a connector for a microphone.

Impoentant

To achieve the 8-channel sound effect, the front audio panel output should be used for
the 7th and 8th channels.

En-7
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CPU (Central Processing Unit)

- N\
Introduction to the LGA 1155 CPU

The surface of the LGA 1155 CPU

has two alignment keys and a

yellow triangle to assist in correctly

lining up the CPU for mainboard Alignment Key
placement. The yellow triangle is the

Pin 1 indicator.

|

Yellow triangle is the

Pin 1 indicator

. /

Impontant

Overheating

Overheating can seriously damage the CPU and mainboard. 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 mainboard 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.

En-8



CPU & Cooler Installation

When installing a CPU, always remember to install a CPU cooler. A CPU cooler is
necessary to prevent overheating and maintain system stability. Follow the steps below
to ensure correct CPU and CPU cooler installation. Wrong installation can damage both
the CPU and the mainboard.

1. Unhook and lift the loading lever to 2. The loading plate should
the fully open position. automatically lift up as the loading
lever is pushed to the fully open
position. Do not touch any of the

CPU socket pins.

3. Line up the CPU to fit the CPU 4. Close the loading plate and remove
socket. Be sure to hold the CPU by the plastic protective cap.
the base with 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.

En-9



MS-7798 Mainboard

5. Inspect the CPU to check if it is
properly seated in the socket. Press
the loading lever down and lock it
under the retention tab.

7. Locate the CPU fan connector on the
mainboard.

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.

Place the heatsink on the mainboard
with the fan’s wires facing towards the
fan connector and the hooks matching
the holes on the mainboard.
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9. Push down on the heatsink until the 10. Inspect the mainboard to ensure that

four clips get wedged into the holes the clip-ends have been properly
on the mainboard. Press the four locked in place.

hooks down to fasten the cooler. As

each hook locks into position a click

should be heard.

Mainboard ’_*_‘

Hook

11. Finally, attach the CPU fan cable

to the CPU fan connector on the

mainboard.

Impoertant

Do not touch the CPU socket pins.

Confirm that the CPU cooler has formed a tight seal with the CPU before booting
your system.

Whenever the CPU is not installed, always protect the CPU socket pins by covering
the socket with the plastic cap.

Please refer to the documentation in the CPU cooler package for more details about
CPU cooler installation.
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Mounting Screw Holes

When installing the mainboard, first install the necessary mounting stands required for
a mainboard 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 mainboard package. The I/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 mainboard and secure the mainboard with the screws provided
with your computer case. The locations of the screw holes on the mainboard are shown
below. For more information, please refer to the manual that came with the computer
case.
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Impoenrtant

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

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

* Please make sure there are no loose metal components on the mainboard or within
the computer case that may cause a short circuit of the mainboard.
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Power Supply
JPWR1: ATX 24-pin Power Connector

This connector allows you to connect an ATX 24-pin power supply. To connect the ATX
24-pin 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 mainboard’s power connector.

JPWR2: ATX 4-pin Power Connector
This connector provides 12V power to the CPU.

Impentant

Make sure that all the power cables are securely connected to a proper ATX power sup-
ply to ensure stable operation of the mainboard.
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Memory

These DIMM slots are used for installing memory modules. For more information on
compatible components, please visit http://www.msi.com/service/test-report

DDR3 : ‘
240-pin, 1.5V ‘ i - i ‘

| 1 1 |
48x2=96 pin 72x2=144 pin

Dual-Channel mode Population Rule

In Dual-Channel mode, the memory modules can transmit and receive data with two
data bus channels simultaneously. Enabling Dual-Channel mode can enhance system
performance. The following illustrations explain the population rules for Dual-Channel

mode.
O

®

(Eosmmemmmmannnms | |nstalled

Empty

Impontant

» DDR3 memory modules are not interchangeable with DDR2, and the DDR3 standard
is not backward compatible. Always install DDR3 memory modules in DDR3 DIMM
slots.

» To ensure system stability, memory modules must be of the same type and density
in Dual-Channel mode.

» Due to chipset resource usage, the system will only detect up to 31+ GB of memory
(not full 32 GB) when all DIMM slots have 8GB memory modules installed.
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Installing Memory Modules

1. Unlock the DIMM slot by pushing the mounting clips to the side. Vertically insert the
memory module into the DIMM slot. The memory module has an off-center notch on
the bottom that will only allow it to fit one way into the DIMM slot.

2. Push the memory module deep into the DIMM slot. The plastic clips at each side
of the DIMM slot will automatically close when the memory module is properly seat
and an audible click should be heard.

3. Manually check if the memory module has been locked in place by the DIMM slot’s
side clips.
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Expansion Slots

This mainboard contains numerous ports for expansion cards, such as discrete graphics
or audio cards.

PCle (Peripheral Component Interconnect Express) Slot

The PCle slot supports the PCle interface expansion card.

PCle 3.0 x16 Slot

PCle 2.0 x1 Slot

PCI (Peripheral Component Interconnect) Slot

The PCI slot supports additional LAN, SCSI, USB, and other add-on cards that comply
with PCI specifications.

32-bit PCI Slot

Impontant

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.
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PCI Interrupt Request Routing

IRQ, or interrupt request lines, are hardware lines over which devices can send interrupt
requests to the processor. The PCI IRQ pins are typically connected to the PCI bus pins

as followed:
Order1 Order2 Order3 Order4
PCI Slot1 INTA# INTB# INTC# INTD#
Video/ Graphics Cards

If available, this mainboard takes advantage of the CPU'’s integrate graphics processor,
but discrete video cards can be installed by way of the mainboard’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 expan-
sion slot(s) on the mainboard. 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_E2 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.

=7
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Internal Connectors
SATA1~6: SATA Connector

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).

SATA1 (6Gb/s)
SATA2~6 (3Gbls)

Impertant

* 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 rec-
ommended that the flat connector be connected to the mainboard for space saving
purposes.
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CPUFAN,SYSFAN1~2: Fan Power Connectors

The fan power connectors support system cooling fans with +12V. If the mainboard 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 mainboard and will instead
connect to the power supply directly. A system fan can be plugged into any available
system fan connector.

CPUFAN

SYSFAN1

SYSFAN2

 Please refer to your processor’s official website or consult your vendor to find recom-
mended CPU cooling fans.

» The CPUFAN connector supports Smart Fan Control with linear mode. The Control
Center Il utility can be installed to automatically control the fan speeds according to
the CPU’s temperature.

« If there are not enough ports on the mainboard 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.
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JFP1, JFP2: Front Panel Connectors

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

» 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 mConnectors to
determine correct connector orientation and placement.

» The majority of the computer case’s front panel connectors will primarily be plugged
into JFP1.

En-20



JUSB3: USB 3.0 Expansion Connector

The USB 3.0 port is backwards compatible with USB 2.0 devices. It supports data
transfer rates up to 5Gbits/s (SuperSpeed).

l * The MB layout in this figure is for reference only.

USB 3.0 Bracket (optional)

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

» 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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JUSB1~2: USB 2.0 Expansion Connectors

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

l * The MB layout in this figure is for reference only.

USB 2.0 Bracket (optional)

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 1/O Connectivity Design

Guide.

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.

TPM module is optional

hut o1y

* The MB layout in this figure is for reference only.
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JCOM1: Serial Port Connector

This connector is a 16550A high speed communication port that sends/receives 16
bytes FIFOs. You can attach a serial device.

JLPT1: Parallel Port Connector

This connector is used to connect an optional parallel port bracket. The parallel port
is a standard printer port that supports Enhanced Parallel Port (EPP) and Extended
Capabilities Parallel Port (ECP) mode.
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Jumper

JUSB_PW1~2: USB power Jumper

These jumpers are used to select USB ports powered by VCC5 or 5VSB. Set to 5VSB
if you want them provide power in standby mode.

JUSB_PW1

(for on-board USB connectors)

JUSB_PW2
(for back panel USB connectors)

Keep USB power to
VCC5 (default)

1

Close 1-2

Keep USB power to
VCCS5 (default)

o
L=

1

Close 2-3

Keep USB power to
5VSB

1

Ell= |
Close 2-3

Keep USB power to
5VSB

If you set the jumper to 5VSB, the power supply must be able to provide at least 2A

currents.
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JBAT1: Clear CMOS Jumper

There is CMOS RAM onboard that is external powered from a battery located on the
mainboard 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 1

Keep Data Clear Data

Impoerntant

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 mainboard.
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BIOS Setup

Click BIOS 1l is developed by MSI that provides a graphical user interface for setting
parameters of BIOS by using the mouse and the keybord.

With the Click BIOS II, 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
parameters data for backup or sharing with friends. After connecting to Internet, users
can browse the internet, check mail and live update your system.

Entering

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

Press DEL key to enter Setup Menu, F11 to enter Boot Menu

If the message disappears before you respond and you still wish to enter Setup, restart
the system by turning it OFF and On or pressing the RESET button. You may also
restart the system by simultaneously pressing <Ctrl>, <Alt>, and <Delete> keys.

Impoertant

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.

Overview
After entering CLICK BIOS II, the following screen is displayed.
System
Temperature rm information
monitor 5'; =
o Boot menu
Mode
selection '|."T'-:'.'i. —= Boot device
priority bar
BIOS menu
selection
| I
BIOS menu
selection
Menu display
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The pictures in this guide are for reference only and may vary from the product you
purchased. Please refer to the actual screens of your system for detailed information.

» Temperature monitor

This block shows the temperature of the processor and the mainboard.

» System information

This block shows the time, date, CPU name, CPU frequency, DRAM frequency, DRAM
capacity and the BIOS version.

»BIOS menu selection

These blocks are used to select menus of BIOS. The following options are available:

m SETTINGS - Use this menu to specify your settings for chipset features, boot
device.

m  OC - This menu contains items of 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.

ECO - This menu is related to energy-saving settings.

BROWSER - This feature is used to enter the MSI Winki web browser.
UTILITIES - This menu contains utilities for backup and update.

SECURITY - The security menu is used to keep unauthorized people from
making any changes to the settings. You can use these security features to
protect your system.

» Boot device priority bar

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

»Boot menu

This button is used to open a boot menu. Click the item to boot the system from the
device instantly.

> Mode selection

This feature allows you to load presets of energy saving or overclocking.

> Menu display

This area provides BIOS setting menu that allows you to change parameters.

Boot device priority bar

This bar shows the priority of the boot devices. The light icons indicate that the
devices are available.

High priority » Low priority

Click and draw the icon to left or right to specify the boot priority.
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Operation

Click BIOS 1l allows you to 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

<t loe> @ Select Item

Move the cursor

<Enter> :\@j) Select Icon/ Field

Click/ Double-
click the left
button

<Esc> N Jump to the Exit menu or return to the previous from
. a submenu

L

Click the right

button

<+> Increase the numeric value or make changes

<-> Decrease the numeric value or make changes

<F1> General Help

<F4> CPU Specifications

<F5> Enter Memory-Z

<F6> Load optimized defaults

<F10> Save Change and Reset

<F12> Save a screenshot to a FAT/FAT32 USB drive
Sub-Menu

An arrow symbol appears to the left of certain fields that means it contains a sub-menu.
A sub-menu contains additional options for a field parameter. You can use arrow keys
(4 ) or mouse to highlight the field and press <Enter> or mouse double left click to
enter the sub-menu. If you want to return to the previous menu, just press the <Esc >
or click the right mouse button.

General Help

Click BIOS Il provides General Help window. You can call up the window from any BIOS
menu by simply pressing <F1> or click HELP on BIOS setting screen. The Help window
lists the appropriate keys to use and the possible selections for the highlighted item.
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OC Menu

This menu is for advanced users who want to overclock the mainboard.

Impoenrtant
» 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.

> Current CPU/ DRAM Frequency
These items show the current clocks of CPU and Memory speed. Read-only.

» Adjust CPU Ratio

Controls the multiplier that is used to determine internal clock speed of the processor.
This feature can only be changed if the processor supports this function.

» Adjusted CPU Frequency

It shows the adjusted CPU frequency. Read-only.

» Adjust CPU Ratio in OS
Enable this item to allow CPU ratio changes in the OS by using MSI Control Center 1.

»EIST

Enhanced Intel SpeedStep technology allows you to set the performance level of the
microprocessor whether the computer is running on battery or AC power. This field only
appears with installed CPUs that support this technology.

> Intel Turbo Boost

Enables or disables Intel Turbo Boost which automatically boosts CPU performance
above rated specifications (when applications requests the highest performance state
of the processor).
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»My OC Genie
Press <Enter> to enter the sub-menu.
» Customize CPU Ratio
This item allows you to specific the CPU ratio for OC Genie function.
» My GT Overclock
This item allows you to enable/ disable the overclocking of integrated graphics for
OC Genie function.
» GT Ratio
This item allows you to specific the GT ratio for OC Genie function.
» Adjusted my GT Ratio
It shows the iGPU frequency when OC Genie is started. Read-only.
» Customize DRAM Frequency
This item allows you to specific the DRAM frequency for OC Genie function.
» Adjusted My DRAM Frequency
It shows the adjusted DRAM frequency when OC Genie is started. Read-only.
» Extreme Memory Profile (X.M.P)
This item is used to enable/disable the Intel Extreme Memory Profile (XMP) when
OC Genie is started.
» My OC Genie Intel C-State
This item is used to enable/disable the Intel C-State when OC Genie is started.
» My OC Genie Package C State limit
This field allows you to specific the C-state mode for OC Genie function.
» My OC Genie Long duration power limit
This field allows you to customize Long duration power limit for OC Genie function.
» My OC Genie Long duration maintained
This field allows you to customize Long duration maintained for OC Genie function.
» My OC Genie Short duration power limit
This field allows you to customize Short duration power imit for OC Genie function.
»My CPU Core Voltage/ My OC Genie CPU 1/O Voltage/ My OC Genie DRAM
Voltage/ My OC Genie GPU Voltage
These items are used to specific the voltage of CPU, Memory, GPU and chipset for
OC Genie function.

> Current CPU Core Voltage/ Current CPU I/O Core Voltage/ Current DRAM Volt-
age/ Current GPU Voltage
These items show current CPU/ CPU 1/0/ DRAM/ GPU voltage. Read-only.

» DRAM Reference Clock
This item allows you to specific the DRAM Reference Clock for CPU. Please note the
overclocking behavior is not guaranteed.

» DRAM Frequency
This item allows you to adjust the DRAM frequency. Please note the overclocking
behavior is not guaranteed.
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» Adjusted DRAM Frequency
It shows the adjusted DRAM frequency. Read-only.

> DRAM Timing Mode

Select whether DRAM timing is controlled by the SPD (Serial Presence Detect) EEP-
ROM on the DRAM module. Setting to [Auto] enables DRAM timings and the following
“Advanced DRAM Configuration” sub-menu to be determined by BIOS based on the
configurations on the SPD. Selecting [Link] or [Unlink] allows users to configure the
DRAM timings for each channel and the following related “Advanced DRAM Configura-
tion” sub-menu manually.

» Advanced DRAM Configuration

Press <Enter> to enter the sub-menu.
» Command Rate
This setting controls the DRAM command rate.
»tCL
Controls CAS latency which determines the timing delay (in clock cycles) of starting
a read command after receiving data.
»tRCD
Determines the timing of the transition from RAS (row address strobe) to CAS (col-
umn address strobe). The less clock cycles, the faster the DRAM performance.
»tRP
Controls number of cycles for RAS (row address strobe) to be allowed to pre-charge.
If insufficient time is allowed for RAS to accumulate before DRAM refresh, the DRAM
may fail to retain data. This item applies only when synchronous DRAM is installed
in the system.
»tRAS
Determines the time RAS (row address strobe) takes to read from and write to mem-
ory cell.
»tRFC
This setting determines the time RFC takes to read from and write to a memory
cell.
»tWR
Determines minimum time interval between end of write data burst and the start of a
pre-charge command. Allows sense amplifiers to restore data to cell.
»tWTR

Determines minimum time interval between the end of write data burst and the start
of a column-read command; allows /O gating to overdrive sense amplifies before
read command starts.

»tRRD
Specifies the active-to-active delay of different banks.

»tRTP
Time interval between a read and a precharge command.
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»tFAW
This item is used to set the tFAW (four activate window delay) timing.

»tWCL
This item is used to set the tWCL (Write CAS Latency) timing.

» Advanced Channel 1/ 2 Timing Configuration
Press <Enter> to enter the sub-menu. And you can set the advanced memory timing
for each channel.
»GT OverClocking
This item allows you to enable/ disable the overclocking of integrated graphics.
> GT Ratio
This setting controls the ratio of integrated graphics frequency to enable the integrated
graphics to run at different frequency combinations.
> Adjusted GT Frequency
It shows the iGPU frequency. Read-only.

» Spread Spectrum
This function reduces the EMI (Electromagnetic Interference) generated by modulating
clock generator pulses.

* Ifyou do not have any EMI problem, leave the setting at [Disabled] for optimal system
stability and performance. But if you are plagued by EMI, select the value of Spread
Spectrum for EMI reduction.

» The greater the Spread Spectrum value is, the greater the EMI is reduced, and the
system will become less stable. For the most suitable Spread Spectrum value, please
consult your local EMI regulation.

* Remember to disable Spread Spectrum if you are overclocking because even a slight
jitter can introduce a temporary boost in clock speed which may just cause your
overclocked processor to lock up.

»CPU Core Voltage/ DRAM Voltage.
These items are used to adjust the voltage of CPU and Memory.

» Current CPU Core Voltage/ Current DRAM Voltage
These items show current CPU/ DRAM voltage. Read-only.
» Overclocking Profiles
Press <Enter> to enter the sub-menu.
» Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6
Press <Enter> to enter the sub-menu.
» Set Name for Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6
Give a name by typing in this item.
» Save Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6
Save the current overclocking settings to ROM for selected profile.

»Load/ Clear Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6
Load/ Clear the stored profile settings from ROM.
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» OC Profile Save to USB
Save the current overclocking settings to USB flash disk.

» OC Profile Load from USB
Load the stored settings from USB flash disk.

» CPU Specifications
Press <Enter> to enter the sub-menu. This sub-menu highlights all the key features of
your CPU. The information will vary by model and is read-only. You can also access this
information at any time by pressing [F4]. Press <Enter> to enter the sub-menu.
» CPU Technology Support
Press <Enter> to enter the sub-menu. The sub-menu shows the installed CPU tech-
nologies. Read only.
» MEMORY-Z
Press <Enter> to enter the sub-menu. This sub-menu highlights all the settings and
timings of your DIMMs. This information will vary by model and is read-only. You can
also access this information at any time by pressing [F5]. Press <Enter> to enter the
sub-menu.
» DIMM1~4 Memory SPD
Press <Enter> to enter the sub-menu. The sub-menu displays the informations of
installed memory.
»CPU Features
Press <Enter> to enter the sub-menu.

»Hyper-Threading

The processor uses Hyper-Threading technology to increase transaction rates and
reduces end-user response times. The technology treats the two cores inside the
processor as two logical processors that can execute instructions simultaneously. In
this way, the system performance is highly improved. If you disable the function, the
processor will use only one core to execute the instructions. Please disable this item
if your operating system doesn’t support HT Function, or unreliability and instability
may occur.

» Active Processor Cores

This item allows you to select the number of active processor cores.

> Limit CPUID Maximum
It is designed to limit the listed speed of the processor to older operating systems.

» Execute Disable Bit

Can prevent certain classes of malicious “buffer overflow” attacks where worms can
try to execute code to damage your system. It is recommended you keep this ena-
bled always.

> Intel Virtualization Tech

Enhances virtualization and allows the system to act as multiple virtual systems. See
Intel’s official website for more information.

> Intel VT-D Tech

This item is used to enable/disable the Intel VT-D technology. For further information
please refer to Intel’s official website.
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» Power Technology
This item allows you to select the Intel Dynamic Power technology mode.

» C1E Support
Enable system to reduce CPU power consumption while idle. Not all processors
support Enhanced Halt state (C1E).

» OverSpeed Protection

Monitors current CPU draw as well as power consumption; if it exceeds a certain
level, the processor automatically reduces its clock speed. For overclocking, it is
recommended this feature is disabled.

> Intel C-State
C-state is a power management state that detects when the system is idle and
lowers power consumption accordingly.

» Package C State limit

This field allows you to select a C-state mode.

> Long duration power limit (W)

This field allows you to adjust the TDP power limit for the long duration.

> Long duration maintained (s)
This field allows you to adjust the maintaining time for long duration power limit.

> Short duration power limit (W)
This field allows you to adjust the TDP power limit for the short duration.

» Primary/ Secondary Plane Current value (A)
These fields allow you to adjust over current value of CPU (primary plane)/ iGPU
(secondary plane) for turbo ratio.

» Primary/ Secondary plane turbo power limit (W)
These fields allow you to adjust the turbo power limit of CPU (primary plane)/ iGPU
(secondary plane) for turbo boost.
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Updating the BIOS with Live Update

This section tells you how to update the BIOS by using the Live Update utility before
entering Operating System. Live Update will update the BIOS automatically when
connecting to the Internet. To update the BIOS with the Live Update utility:

1. Click Live Update button " on the BIOS UTILITIES menu. (The Winki must be
installed).

2. Setup the connection by click the setting button if necessary.
3. Click the next button [lF .

4. Live Update will automatically detect the version of BIOS and download the
appropriate file.

5. Click the confirm button [ to update the BIOS.

Impoenrtant

Do not update the BIOS if your system is running fine.
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Software Information

Take out the Driver/Utility Disc that is included in the mainboard package, and place it
into the optical drive. The installation will auto-run, simply click the driver or utility and
follow the pop-up screen to complete the installation. The Driver/Utility Disc contains
the:

- Driver menu : It provides available drivers. Install the driver by your desire and to

activate the device.

- Utility menu : It allows you to install the available software applications.

- Service base menu : Through this menu to link the MSI officially website.

- Product info menu : It shows the newly information of MSI product.

- Security menu : It provides the useful antivirus program.

Impoerntant

Please visit the MSI officially website to get the latest drivers and BIOS for better system
performance.
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Installing Winki

BIOS BROWSER and UTILITIES request Winki, please install the "Winki" software
application from MSI Driver Disc in Windows first. And then you can access these two
features by clicking their respective buttons.

To install Winki, follow the steps below:

Power on your computer and enter Windows operating system.

=N

2. Insert MSI Driver Disc into the optical drive. The setup screen will automatically
appear.

3. Click Driver tab.

4. Click OTHERS button.

5. Select Winki to start installing.

6. When finished, restart your computer.
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