msis

OlEl 600 A|2|= BIOS
A2 dHA

HlZEE



=2

UEFI BIOS 3
UEFT OIT et 3
SEE|X| Q= UEFIAFEIS Lo 3

HEA BIOS BEE ZQUTILITI? ..o 3

BIOS (HIO|2A) MH 4
BIOS A T e 4

SIERO] 2UE M.

BIOS BIA e
BIOS(HIO|QRA) FH[O|E L. 65
M-FLASHE BIOS ZHEIOIE ... 65
MSI E22 MIE{Z BIOS ROIOIE ... 66
E2li4 BIOSHECZE BIOS YHIOIE . 66
67
COPYIGNT e 67
THE LR s 67



UEFI BIOS

MSI| UEFI BIOS= UEFI(Unified Extensible Firmware Interface) 714 f =@ JtsgLct
S

UEFI= 7|Z BIOSO|A O| 2 X| 23t 2 MZ2 7|51t 0| 7HX| 1 Y2, 8% BIO
£ obM 8| CHR|E ZAQLICH MSI UEFI BIOSE UEFIZ 7|2 HEl mE2 Ar 5101 A ZIA9]
[ ZX|2t

7|5 Hiet 8L Ct d2Lt CSM[CompatlbllltySupportModu ] BE=o0
SSHEILIC) mfaty Tgt £0f 7| E RX|S UEF S3 &K 2 magt & AL

A zeuz

2 ALSAF IS HAF ‘BIOS” 80 HE HJ|Jf Qi 8t ‘UEFI BIOS'S SEgtL|CH.

UEFI o

o #HtE 2E - UEFI= 2T HIHE Y
%ﬁ'—“:f 'I°} POST &0l CSM ZEEZ Matgt T

« 2TBEC} 2 3}C C2jo|E IHE|MS x|t}
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AL
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ot A mESof Sxt0| giEX| HolgiL|Ch

ZEE|X]| 2= UEFI ALEIS
 32H|E Windows & H|H|- 0] Mol 2 E= 44H|E Windows 10/ Windows 11 2% | &2t
x|t}

o THM 2T FIE - A|ARIO| AHSO 2 JeiE FIEE
GOP (Graphics Output Protocol) X| 10| ZHX|Z|X| k2

& SR

GOP/UEFI 22t e8] FtE 2 WAStHLE Lit 7|5 AFgE o cCPUSl £8 25 S
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HAIZLICE o] J2HT FHE0| M
L F1 HAIXIE BAIELIL

O{@#| BIOS REE gtolgtL|n}?
BIOSE S0{7F =, 3t MEHof| A= BIOS ZEE Z&LICHL
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e MY HE AQX| - O| I E= F7 7|1E 58] 18 ZEQEZ ZE AO|0f| A Tete 4
A&LICH
o AJRIAF- 0] B4 E E F1271E =28 otHS ZiXst = USB Z2iAl E2t0|E0f ME L Ct

[FAT/FAT32 ToME).
e BIOS ZHM - 0| HE 2

ASLICE BIOS 3= I 4 °
REZ HES =21 UM Ho|X|E Z=YLIC
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& SR2AIS

ZM Djo| X|of M= Fé, F10 % F12 7|5 7|8t AL Jhs BILIC.
o ADIE HE - 2|M HEQZE A8Is B 471K 7|5 ZES HSRLICH
= 2M - AIAEIS Y| 2l 2|M HES +EU

= OJAEIZIO|E AHY|/ 17| - 2= 2EE LEDE AL 17| 23} 2|MHES +FLICH

& ERAIZ

LED SWI1 [EZ LED ZHEE) AQX|7} 117| 2 AT E|0] Yo OJAE] 2}0]E #7|/117]

IS8 bl2Yat ElLick
- OFH HIBI - HES 226t A|AHIS AIKSHD SAl0) X BER REBHIC
AAEIE Sl AHO| Pele(CPUOI M) HIC e B0 SElEL|Ct
- EjE - D WO| AT 4T X |2 4TS ISHEE 2|4 HES S ELICH
- ADLE HE 743817
1. AOIE BES 22051 7|5 ZES Meysic
2. F102 52| #17 ARIS MToI 1 YesS Heot0] AIAEIS ChA| AlX2ILIC
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Reset
Mystic Light On/Off
Safe Boot

Turbo Fan.
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o 0] - BIOS ©H A, Q% A0S Mefet = AFLICH

A&l
+ A28 MH - CPU/DDR £, CPU/MB 2, MB/CPU Etel, B2 2| 82, CPU/DDR
T, BIOS KT SLAJAHR 15 2t S YEE HAlL|CH

x| S4&9 bf - FX| of of R =2/E HIYLICL JZ MR
OS2 JtHAM SobX| = &l LTt

o EHE - CPURIE 222 CPU, HIZE|, AEZ|X|, H HE 3! Help HE
2 FEIE LIEF L O
sH
H

2 22/510 0|23t 7|52 Z-gotstr Lt HlZdatetL|ct HE0] ON
0

o
rHI
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2 0
omn
ot

o
My
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sto

el

|_O.
M1 rudr o
Jkiom

CPU ™ Zholf 211 HIAIX|E POSTO EAISI=S
VMD (RAID) - RAID ¥ Optane 7|S0il CH3H Intel VYMDE &5t HLt H|ZHd ot
LICt.

= fTPM 2.0 - O] TPM M| E EMStst7{L} H| A 3tetL|C.
= MO EE HEE - MO EE I/0 ¥X| X|YE ZHotst7L g statL|Ct
= ErP Ready - ErP 7-&0f| M2} A| AR He] AH[2S S35} e H Mo
= [/ AELEDHEE - | = LEDE
= EZLED ZIEE - HQIEE9| R E LEDE HAHL} BLICH
= HD 2C|R ZHEER| - HD 2L|Q HEEZE &Mstot7LL vl datsti|ct.

E
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=2t0[2 2 BIOSE YHI0|EStE SHEE MSELIL
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=
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=

o StES0] ZLIE| -O| HES F2M SIE 0| EL|E H77} LIEHLIT Of MmOl A
HUESZ WM £S5 £S502 MY = ASFLICH

o EAHHI| - O| HES SEISIZLIF3 7|1E =21 EAHY| &2 ULt AR/ X5
A23h= BIOS B =2 MESHD AMA & = IHQ BIOS HIRE BHE 4+ A= 57HX|

HwE M3 ELICh

XMPProfie 1 XMP Profie 2

A, EZLED Control
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= EAR| w0l BIOS &= F7I517]
1. BIOS Hiw 3 ZA H|O[X|0f A= BIOS =S MEBILICE

s2g M
2. Df2Ac QEZME Tt F27|2 2R,
3. EA7| HO|XIS MeiP ¥ 0KES 2ELC

Favorite 1
Favorite 2
Favorite 3
Favorite &
Favorite 5

EA%7| Ho|x|oi|M BIOS
1. EHE7| Ho|X[of|A BIOS 52 MEY
2. OIRASQEZHELEE= E
3. DeleteS MEHSHZ 0KE
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mSicLic sios s
© 154y Tie 5K

SETTINGS OC PROFILE

—
BIOS O| & MEH AEH

WARE
MONITOR

Use USB to flash BIOS. GiveltATry

M-FLASH BETA RUNNER

ol ClAE20]

* BIOS MEH{ 0| - CHS 1t 22 40| MSE UL

;|§ETT;NGS( g83d) - o] HlwE AFSSHH A 8 28 FX|of chet 28 & Xge +
Lict,

= OCIRHEZZY) - 0| H7E AHESI0] 2 3l WLS =Y £ AELICH 20|
otx|el 50| grarELich

= M-FLASH(M-Z2A]) - O H'5= USB Z2A| E2}0|E 2 BIOS(HIO|QA)E
SH|0| EdtE WHH S NS THL|Ct.

— od=
= OC PROFILE(OC Z2T) - 0| U 7= QHEEZ T2MAS HFSH= o AFSELICH

* HARDWARE MONITOR(SI=RI0] ZLIE]) - O] O 7= M £ 5 AT A|AH
HYS ZLEYSE= M%E.:!'-Ilif
BETA RUNNERIH|E} 2{L]) - {22 ZHS 2o}
= MSELICH ArZ Xt & %40” Chet mEH S X
Aol =20] 2 LIt

RITYIE°*) AAR ot 2ol 22| Xt 2ot AISX AT E HFY

Nom =
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09&“1
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o>w»  ofro:
m
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kel b

O M5 A3t A|AR, HAM 3L R& ZA|of it 0h7f Ha5 X FE & AELIC

SETTINGS d BC PROFILE

FHARDWARE
MONITOR

Give It ATry

BETA RUNNER

SETTINGS

1 l—=—: Move
Use USB to fash BIOS

M-FLASH DM Information £5C: Bxit

F1: General Help

P System Date
A AR SUME AFBLCH | 7|8 AHSSH0] It H A AtO|E MetetL|C

pal

HA2 <°'><day> <><month> <& M}><date> <ﬁE><year>?:Il_| C}.

<day> UQLURE EQUNX|Sl 2U0|H BIOSO| 2ls Z™HELICE 97| HE.
<month> 1EE2E 1280Xe &

<date> SE 31K M= A IS 7|2 4 4 UAELICH

<year> A= AR ZHE - ABLCH

P System Time

" IE f93f01 A|ZHAA ALO| S HEHBILICEH AlZE HAIR <AlZh><hour> <i&><minute> <

_7.<_><second> IL|C},
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P SATA PortX/ M2_X/ U2_X
HZE SATA/M.2/U.2 BX|Q HEE HA|StL|CE.

& SR

HAZEI SATA/M.2/ U.2 ZX[7} HA|E| X| gt H ZHHFES 1170 ZX| 9 0ol HES SATA/
M.2/U.27l0|g X 2 AO|& HZS CIA| 221514 AI2.

P System Information
CPU R, BIOS HA S O 2| (7| ME)E Z&tst XtM|St A|ARI HEE FARIL|CL

» DMI Information
AMAEIHE HAIE EE HE Gl MA| YEE FATLICH (7] ME).

s
12 512 H5E AFRSHH PCle, ACPI, 8 =t &t k|, E¢ J2i=, USB, Mgl 2tz o
Windows?| D7 0 S&H2 ZHstn MAT 4 UGL|Ct

SETTINGS

(UEFI]

flash BIOS.

s
M-FI ASH

BIOS (Hio|@A) A" 11



P PCle/PCl Sub-system Settings

PCI, PCl express

CIE{HO|A ZREZ

oF9l Hliw2 S0 LTt

PEGD - Max Link
P

SETTINGS

Use USB to flash BIOS

M-FLAS!

H

P M.2_1 - Max Link Speed

Mx|E 2
A‘II-{oFL_“:l»_
[Auto]
[Gen1
[Gen2
[Gen3
[

]
]
]
Gen4]

M.2 FX|oF LX[5t=

o] &=2 BIOSO||

PCle Gen1 X| &gt
PCle Gen2 X[ ot
PCle Gen3 X| &2t
PCle Gen4 X| &2t

—

» PCIE_E1 - Max Link Speed

AU CHI| AZEHEIOIHE B

ed [Auto]
o (Aut

Currency mining

StLICt EnterE =2

£ M2_1&X0l et PCl Express T2EEZS

ofsl Atz 2 LY ELIL.
begatet|ct.
gdetgfLich
gdetgtLich

=
gystgfLich

20f| it PCI Express Z2EES

MX| =l CHE PCle T X[t LX|S=Z PCI_E1 &30 CHSt PCI Express T2EZS
MESHLICE,

[Auto] 0| &=2 BI0SOl| 2l Ats2 2 P ELICH
[Gen1] PCle Gen1 X| 40t ZHAMs1SHL|CE.

[Gen2] PCle Gen2 X| 40t ZrA BBt L},

[Gen3] PCle Gen3 X| 2t grMatatL|Ct.

[Gen4] PCle Gen4 X| 242t M 3l3tLICH

» PCIE_E2 - Max Link Speed

AX|E CHE PCle X[ LAISH=E PCI_E2 &

MJHoH_||:|._

[Auto] 0| &=2 BI0OSOl| 2l At 2 T ELIC
[Gen1] PCle Gen1 X| 2t =t ststL|CL.

[Gen2] PCle Gen2 X| &2t =M s}atL|C.

[Gen3] PCle Gen3 X| {0t 2t s1StL| L}

[Gen4] PCle Gen4 X| 21T 2ot gfL|CH

12 BIOS (HIO]2A) MH



P CPU PCle Lanes Configuration
O{2{ PCle %l AH S ZH3t7| 2IsH CPU PCle 2212 MFELICH

P PCI Latency Timer
PCI QIE{H[O]A ZX[2| CHY| A|Zt EFO|HE HEBILICH

P Above 4G memory/ Crypto Currency mining

Cf LH2 HX| 32t 98 2| H3lEl C12 MHO =2 [f B Hima| 54 P4 B7H64H|E
0S HR)2 5{8%2{H 0| &F2 &Malsta PCle 7|8 EX[o| ZEd0f ozt FES
HESEN NG

[Enabled] 4x GPUs O| 42| GPUE EE8% £ ASLICE

[Disabled] 0] 7|52 HIgMatEfLICE

P Re-Size BAR Support

Resize BAR(Base Address Register) X[ 22 &
64H|E PCI/PCle C|2Y S X| stz 202t A
HE PCI/PCle CIZYE X|/{Sl= 22 =
2hd3tetaAl2.

Moot 7L HIZHESLBtL|CE A|AHIO|
28 4= JAGLICE A|AE-IOA 64
PCle C|HFO| A0f| CHal O] BHES

400!
fo
fot
n
rr

P PCle/PCI ASPM Settings

MX|El of2] ZX|of cHeH PCle/PCI ASPM(Active State Power Management) AEHE
HAHYLICL Enter 7|1 58] 619l w2 S0{ZLICH

P PEG 0 ASPM

™ Hors 2|sll PCI Express ASPM(Active State Power Management) &EfE

HEgLc

=2oHd

P PEG 2 ASPM

™ Hors 2|sll PCI Express ASPM(Active State Power Management) &8EfE
AFguct

gl
I
1}
el
mjo
do
OF
—=—
o
o
m
>
©
=
®
0
)
>
w
ae)
<
>
o
=
<
®
wn
=
o
=4
®
-
o
2
)
=
<
o
S
o
«Q
©
3
©
S
=
0z
m
=
i

=2oH

» PCI Express Root Port 1 ASPM

™ Hors 2|sll PCI Express ASPM(Active State Power Management) 8EfE
Ayt

BIOS (HfO|2A) M
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» PCI Express Root Port 9 ASPM

™2 Horg 2{sll PCI Express ASPM(Active State Power Management) A'EHE

g

nx

Cl Express Root Port 21 ASPM
7‘%%.‘% ?I8Hl PCI Express ASPM(Active State Power Management) 2E{E
ghuct.

nEry v
0x 1Y -

P ACPI Settings

2HE M@ LED S22 ACPI U7 H4~5 BHYLICE Enter 7| =2 3t9 HIR2
SofZLch

Power LED [Blinking]
CPU Over Tem Alert [Auto]
Temper: ebug Code [CPU CORE]

SETTINGS

Use USB to flash BIOS

M-FLASH

eral Help

» Power LED

2HE MY LEDS| YWE HEELCt.

[Dual Color] H@ LED7t CHE MO 2 HE O] S3 AEHE LIEFHL|CE,

[Blinking] T3 LED7} 24eto|H S3 MEHE LIEHRL|CE

P CPU Over Temperature Alert

CPU 27t M 80 Sl 94 O| MY mj CPU tE ZA1S 9 HAIXIE 43t Lt
H| &M ateti|ct.

P Temperature Display On Debug Code
g ZX| X|M S MENSHH C|H T 3 E LEDY| 27 EA|E/L|CT

14 BIOS (HIO]2A) MH



P Integrated Peripherals
LAN, HDD, USB %! 2C|2¢2t 22 8 FH7|7|9| 07 HSE HEELICH EnterE 21
oSl b2 S 01’”—| ct.

[Auto]

[Enabled)
|{

SETTINGS

1!
[
|{
[
|{
[
|{

[Enabled)

Use USB to flash BIOS

M-FLASH

P> VGA Detection
A|AEIO|A JHE VA 7IE = S8 Je2iT BX|7t JQ=X] 2R 4+ ASLICH

P Onboard LAN Controller

2HE LAN ZAEE2 S 243t £ = H|Z2ystaiot.

» LAN Option ROM
Mt MEE 28l 7|2 HIEY3 28 =M ROM% st A3t AL Hi g Mottt
Onboard LAN ControllerE 243}t 0] 20| LIEFLLLCE,

[Enabled] onboard LAN Boot ROMS Z-AststL|
[Disabled] onboard LAN Boot ROMZ H|Z A S}etL|CE,

P Network Stack

IPv4 / IPv6 SH42 A|X35181H7| @t UEFI HIEQ T AES MASHL|C} Onboard LAN
Controller’ ZA3tEl 22 0| 4= AT 4= JELICH
[Enabled] UEFI HE3 AEHS A E 4= Q&LICE
[Disabled] UEFIHERI3 AEHS AL 4= QIELICEH

P Ipv4 PXE Support

0| 7|50| 24stz| ™ A|AE UEFI network stackO| Ipv4a Z2EZS K| ELIC} 0]
=2 Network StackO| ALE 7Hse wf LIEHEfL|CE.

[Enabled] Ipv4 PXE boot X[ 212 &-A3tEtL|CH

[Disabled]  Ipv4 PXE boot X|2lS gtAstetL|C}

» Ipvé PXE Support
0| 7|50| &M3te|™ Al A UEFI network stackO| Ipvé Z2EEZ S X[ARLICE O
oH=2 Network StackO| AHE 7tse wf LIEFEL|CE.

[Enabled] Ipvé PXE boot X| 2l S &-&3}EtL|C}
[Disabled]  Ipvé PXE boot X|&lS Et-AstetL|C}

BIOS (Hlo]A) MH



» Onboard CNVi Module Control
Intel CNVi 2&9| 7|5(WiFi ¥ Bluetooth)S ZMs}5tALt H|ZAS}etL|Ct.

» Onboard Wi-Fi/BT Module Control
REEWIiFi Y ER5A 7|5S M6t AL H| g Mot EL| )

P RAID Configuration (Intel VMD)
RAID 714 & ghd3atst7 Lt HlghdetetL|Ct EnterE £2 619 Hiw2 So{ZLICh

» Enable RAID/Optane Function
Intel RAID & Optane 7|52 &A3tst7{Lt H|&A3tetL|Ct.

» Enable VMD Global Mapping

Intel VMD DHE S &M 315 Lt HI%éﬁP”—IEF Intel VMD& 37} SHESI[0f O RHE]
210 PCle HAO| Al NVMe SSDE X Ho{st &2 2 L= Intel® Xeon® & Its

HEHIM 7|t

» RAIDO

RAIDOS gM3tst7L} H| g Md3tetL|Ct,

» RAID1
RAID1E gMalstALL H|Z et Ct.

» RAID5
RAID5S & stotALE H|Z M otEtL|Ct.

» RAID10
RAID102 M35t ALE H 2 StetL|Ct

D Intel Rapid Recovery Technology

Intel Rapid Recovery TechnologyS &4 2t5tLt H|2Hd3HefL|CE. Intel® Rapid
Recover Technology (Intel® RRT)2 Intel® Rapid Storage Technology (Intel® RST)2|
7| SLICE RAID 1(0|212) 7|58 AFE3I0] XY El OrAE EEH0[H0|M X|FE =5
C2}0|E 2 H|0|H & FARL|CE

P RRT volumes can span internal and eSATA drives
LHZF 9! eSATA E210| 20l 2K U= RRT =252 &4%tot7LL v|&MatetL|ct.

» Intel(R) Optane[TM] Memory
Intel Optane memoryS &AM atst7L} H|ZH3tptL|Ct

P SATA1 Hot Plug
SATA1 ZE 3t 2211 XY S 2dststriLt vz dstetL|ct.

P> SATA2 Hot Plug
SATA2 ZE 3t 22|10 XY S 2dststr Lt vz dstetL|ct.

» SATA3 Hot Plug
SATA3 ZE 8t S2{1 X2 S 2-d3t3trLt H|ZHgetefL|ct

P SATA4 Hot Plug
SATA 4 ZE 3t 22|10 X| S g4stst7ALt H|ZdetetLct,
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P> SATAS Hot Plug
SATAS ZE 3t 2|1 X/} S g5t Lt H|gdetetLict,

P SATA6 Hot Plug
SATA 6 ZE 3t £2{1 X| /| S g4tst7 Lt H|gdetetLict,

P Onboard E-SATA Controller Mode
R2HE E-SATAZEERQ &5 ZEE ANMYLICL

P External SATA 6GB/s Controller Mode
9|2 SATA ZEE2{o| 25 REg MY/

P HD Audio Controller
2HE HD QL|Q HEEZE M35 AL H|ZdStefL|Ct.

P Integrated Graphics Configuration

x|7c10| AlAE‘IIO °|°H Est _IEH11| MHE -jlc-fc_j?l—“:l'- Enter 9|§+§,}| 40-|._cr>_| Dﬂ_ll_—rg
SojZiLICE O 319l D= CPUSHIGPE Seiots ZS0|at AFRE 4 AALICH

[64MB]
[Disabled]

SETTINGS

Use USB to flash BIOS

M-FLASH

P Initiate Graphic Adapter

T2l IS 7| R AR ML,
[I1GD] Integrated Graphics Display.
[PEG] PCI-Express Graphics Device.

P> Integrated Graphics Share Memory
2HC JHLof HEE ALY H22|o] T oFg MefFL|Ct 9|8 JaHY Ft=g
AX|5t11 1GD Multi-MonitorS &M 3tstH 0| $H=0| LIEFEL|CH

P IGD Multi-Monitor
S Jei gl o2 Oeljg JtEof M HE| AT 5
0| &= 2 Initiate Graphic Adapter”} PEGE MM &l

= BopstoLt HiZ-g sttt
FL LIEFELICY.

[Enabled] E¢g Jeljg Jteet 8 T JtE RRof| sl HE| A32 7SS
%’é‘ﬂ@'—ltf
[Disabled] 0| 7|s& H|gMateiL|Ct.
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P Intel (R) Thunderbolt
Thunderbolt BX| 7|52 MEEILICL Enter 7| & =21 ot¢ HIw 2 S0{ZLICH

ced\ Intel (R) Thunderbe

Discrete Thunderbolt(TM) Support [Disabled]

SETTINGS OC PROFILE

i—iARDWARE
MONITOR

Givelt ATry

Beta Runner

P PCIE Tunneling over USB4
USB4E S5t PCI-E E{E ZZESS B4t ALt HIZHotgtLCt

P Discrete Thunderbolt(TM) Support
Thunderbolt X| X| &S gMalstrALL H|ZMdatatL|Ct

» Wake From Thunderbolt(TM) Device
Thunderbolt ZX[0f| 2|5t A| AR IHLR7|E S Molst7ALE H| 2 MatetL|Ct

P> Discrete Thunderbolt(TM) Configuration
Thunderbolt ZX| &S AHELICL Enter 7|5 =21 o9l HIRZE S0{Y

LCt.

» Thunderbolt Boot Support
A|ABES Thunderbolt USB X0 REISI= S 25t Lt HI g 2tetLICt

» GPI03 Force Pwr
GPIO3E 1/09 2 MAEtL|LCT.

» GPIO filter
GPIO ZHE 2“*25} Lt HZtMslstL|CE 12v USB 2|9 3t 221 Fof 2 Al GPIO
o M7|H 0|=E tX|st7| QI8 GPI0 E{E & MstetL|Ct.

» DTBT Go2Sx Command

A AEIO| Sx AEH 2 ®EHE| 7| F0f| Go2Sx HAS AlsHs}7| 9|8l DTBTZ EHAISHSHALE
H| =Mkt O}

» Windows 10 Thunderbolt support

Windows 10 X|¢ &2 MHL|Ct.

[Disabled] 0S 7|E I|°.|O| uAn:lL'ltl'

[Enabled+RTD3]0S 7|& X|&l+ RTD3.
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p DTBT Controller 0 Configuration

DTBT T+ 2 HHELICL Enter 7| S 531 5] HIRE So{ZLICH

p» DTBT Controller 0
DTBT ZIEE2{ 02 ZMalstALt H|ZMdatefL|Ct.

» TBT Host Router

M8 7Hstt ZES 7|1EC 2 S AE BIRE S AFES7{LE ALSSHA| =5 EF Lt

» Extra Bus Reserved

TBT ZEQ| £} HAE HHBILICL
[56] A ZESAE

[106] EZTESAE

» Reserved Memory
o] 2E E2|X|9| of 2 H22|E MY THL|Ct

» Memory Alignment
o=z dE8s 4Lt

» Reserved PMemory
0| RE =2|X|0f| CHalf o2l AP FZ 7hs HZE|E

» PMemory Alignment
AMH FE JbsttHze| §ES M™EELIC

P Reserved 1/0
01|O_|I:EI_| |/O M ol‘LIl:I»

2oH

_|

.|

=
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» USB Configuration
2EE USB ZEZ2 9 Fi| 7|52 M™HELICE Enter 7|12 &3 619 HF2 SHZLICH

SETTINGS (e {Enabled]

[Enabled]

Use USB to flash BIOS

M-FLASH

P XHCI Hand-off

XHCI HEQRI XS Mot5ALt H| g 2tetL|CE XHCI HER DX 7| 50| gl 2%
HmoA o] =S edstefL|Ct.

P Legacy USB Support

7|& USB 7|5 XS A& LIt

[Auto] AMAR2 USB #AI7t HEE|O A=X HEE RS2 HX[SH1 7| &
USB X ¥ S g4stetL|ct,

[Enabled] 7|1& BE0M USB X2 S ZdetefLict.

[Disabled] ~ 7|& ZEO|M= USB HXIE AHEE = i&LICH

p USB Port Control
HeIEE9| 7JHH USB ZEE &M atstLt B2 HStEtLICL. Enter 7|18 =21 59
w2 So{ZLCt

P Super 10 Configuration
LPT % COM ZEE E&st A|AH Super I/0 & Tt2t0|E{E HHELICE Enter 7|5 &2
59 M2 S{ZLICh

P Serial (COM) Port 0 Configuration
XZH(COM) EE 02| M& 4 S MHELICL Enter 7|2 52 ot9l Hw2 E0{ZLICH

» Serial (COM) Port 0
Z|H(COM) ZE 02 M3t ALE B[ Mot

Ct.

P Serial (COM) Port 0 Settings
XH(COM) ZE 02 MBBILICE Auto2 ME
| MSSIALE AL 502 MEY 5+ /U

[e)3

I BIOS7HIRQE AtE2E
ct.

o>
s

P> Parallel (LPT) Port Configuration
parallel port (LPT)2| MI& #4ES HBEYLICH Enter 7|15 =21 519 HiwE S0{ZLICL

P Parallel (LPT) Port
parallel(LPT) ZEE 2d3}5t ALt v A 3teL|Ct.
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P Parallel (LPT) Port Settings

parallel port (LPT)E HATILIC} Auto2 MHMSIH BIOST7H IRQE AHS2 2

HHGSIALE A BRI 502 AP £+ USLICHL

P Device Mode

parallel porte| & ZEE MEARIL|CE

[STD Printer Mode] D2 ZE QC

[SPP] HZ Parallel Port 2E

[EPP-1.9/1.7 + SPP] SFALEl Parallel Port-1.9/1.7 25 + &
Parallel Port 2E.

[ECP] 5t 52l Capability Port 2

3|
[ECP + EPP-1.9/1.7] 222l Capability Port 2= + gFAHE Parallel
Port-1.9/1.7 2E.

P Power Management Setup
ErP 3L AC T3 &4 SEo A|AH TP 22| S LI Enter 7|15 =21 819l Hiw=
sozLch

[Disabled]
[Power off]
DI

SETTINGS

Use USB to flash BIOS

M-FLASH

P ErP Ready

ErP A0l hat A| AR M3 AH|E 243l LE 2 HSHELCt

[Enabled] ErP 0| whef A AR M2 AH|ZFS XX 3letL|Ct USB, PCI % PCle
Zxlofl 2|et S48l S5 0|2 Y2 X|BHR| R&LICt

[Disabled] 0| 7|58 H|&dotetLICt.

P> Restore after AC Power Loss

AC T 240| YMste SO AAHR SEHg &L Ch
[Power Offf AC H2S 528t = A|ARIC 1X| eELICt
[Power On] AC MYUS ST 2 A|AHIS RESHIAIR.

[Last State] ~ A|ARIS OFX|9} MEZ SRBLICH

BIOS (Hlo]A) MH



P System Power Fault Protection

H| M AIROl Mot Qled S ZX|S nf A|ARI0| CHot HS (M X AEH)E 2 MotstHLt
H|gMdatetL|
[Enabled] Ol7|X| t2 My SO RRE A|ARES HS5t0 B HEIE
SXIg
[Disabled] 0| 7|S& H|g-d2tefL|C}.
P USB Standby Power at S4/S5
2= USB ZEO| CHslf CHY| TS 2dotstLt H|§E fﬂ'—mf. 0| &=2 Resume By
USB Device (USB C|H}O|AE R A|ZH)O| H|ZMotE B2 AHSE 5 JUSLICE
» BIOS CSM/UEFI Mode
AAR @7 A E SFSH2{H CSM(eHY XY 2 &) £ UEFI 2EE MERIL|CE
[CSM] HIUEFI E2t0|H &7} ZX| EE= H|UEFI 2 £ 0S| ZLLICE
[UEFI] UEFI E2}0[t{ =7} &X| 8! UEFI 2E 059 74-?—?:“—“:}.

P Wake Up Event Setup
Cierst MM R0 Cheh Al A
So{ZLCE

MX

Ed| A

=

o|l=y s% HetL|C} Enter 712

=3
=

SETTINGS

Use USB to flash BIOS

M-FLASH

F1: Gener

» Wake Up Event By

BIOS £= 2 MAE= 0|2 O|HIES MEHBL|CH
[BIOS] ChS g=2 Z4deista sie g52f 0|3 oHIES
[0s] flo|3 Y olHIE = oS0 ofsh H el ElLIct.

P Resume By RTC Alarm
RTC AlarmOfl 2|gt A|AE! 9)|0| 2 S HIZMotStAL 2 atetL|Ch

=

[Enabled] A|AEIO| Of 2FEl AlZH/ Mol REE == STt
[Disabled] 0| 7|52 H|&dotetLICt.

p> Date (of month) Alarm/ Time (hh:mm:ss) Alarm
RTC 22t Lm/A|1ZHS MEEL|Ct RTC Alarm By RTC AlarmO] [2Hd

[(==3=]

AMARI2 Sl BEOIM XIFE EWM/A|ZE/E/ZR0ILE XS 2 CHA| Al

- 712 AHBSH] It 8 AjZE Y S MEfRLICH.
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P Resume By PCI/ PCI-E/ Networking Device

AX|El PCI/PCI-E &% FtE, S8 LAN ZIE 22|, 25 C WiFi

X IE|= USB &2 0|3 7|52 BAset Lt =M

[Enabled] PCI/PCIe/LAN/WlFl K| 2E e 4 M
HH ZCo|M SHEISt =S °*|—|Ef

[Disabled] 0| 7|5& HlgdatetL|Ct

L= ERAF S8 EolA
gLicth
DIt ARE W A ARS

P Resume By Intel Onboard LAN

2HE Intel LANO| O3t A| AR Q0| A S M otSt 7L HI g otptL|Ct

[Enabled] Intel LAN &X|9| &5 = U Moot 24X E mf A|AS HH
2EoM sHM[SHES BrLICt.

[Disabled] 0] 7|5& HIgMa}EfLICE

—o=2 2

P Resume By Intel Onboard LAN/CNVi
25E Intel LAN/CNVi RHOZ A|AH] 0|2Y 7|52 S4etst7L H|Zd ettt
£ Y UsT YR o A 2Ee BA

[Enabled] Intel LAN/CNVi HX|9| 25 =
2Eo| M siAst== ghLlct.
[Disabled] O] 7| H|&d3tefL|C}

P Resume By Intel CNVi

Intel CNVi 24 ZE0i| 23t A| AR 0|2 S S M ots ALt H| - SHefL|CE

[Enabled] Intel CNVi &[] &5 £ Q2! M7t 24X E o A|ARIS EH
2EofM sHM[SHES hLICt.

[Disabled] 0| 7|s& HlgystefLCt.

P Resume by USB Device

USB ZX|of |gt A|AE Q0|3 s E43tsALt vl AdstetL|ct.

[Enabled] USB EtX|9| Xt 0| ZX|E M A|AEIS MM 2E|M SiAMISHEE SHL|Ct
[Disabled] 0| 7|S& H|gd2tefL|Ct,

P> Resume From S3/S4/S5 by PS/2 Mouse
PS/2 OIRAR AAH Q0|2 7|52 SMotSH L H|ghdStefL|Ct,
[Enabled] PS/2 Ot A 9| ZhE0| ZEX|E ml S3/S4/S5 AEHOA A|ARIES BN REZ

Heter 4 ABLICE

[Disabled] 0| 7|5& HIZ-gotefLICt.

P Resume From $3/54/S5 by PS/2 Keyboard
PS/2 7|2EE A|AH 90|32l S35t Lt b - ASHEtLICt

[Any Keyl  PS/2 7|2E9| 7| 50| ZX|E ©f 53/54/S5 MEHOM Al 2GS HA
DC2 MSrtE 2 StL|C}

[Hot Key] PS/2 7IEE9| 87| 250| ZAX|E I S3/54/S5 EHOIM A|ARIS BH
HCZ MESIEE BiLot.

[Disabled] 0] 7|5& HIgMa}EfLICE
P Hot Key

7| RS 5 712 Hesiol A AHS 90|y MEl2 BIELICE O] B2 PS/27IRER
S3/54/S501A THATEHO] Bh2 7171 712 A3 wf kRt

BIOS (HfO|2A) M
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P Secure Erase+

Secure Erase+ 7|52 EM3lst7 Lt H|Z Mol etL|Ct Secure Erase+= SSDO|A 2E
HO|HE MO R AMXst= 7t £22 WHRULICE Secure Erase+E EA43tstH SSD2

GlOlE{ 7} X[ FLICt.

Secure Erase+
Secure Erase+ will delete all data and partition on your selected SSD.
Please make sure that you have backed up all the important data from it.
Click Yes to unlock your SSD from frozen state and proceed to Secure Erase+.

Yes

P M.2 XPANDER-Z GEN4 S Fan Control
M.2 XPANDER-Z ™Q| LED MAF 5l M RE| H|E2 +52 2 YL

P Realtek PCle GBE Family Controller
O|H{ul AEE2 Oj7fHA0| E2t0|H FE 8 F4S EAIFLICH 0] $=2 Network Stack
O gMote|H LIEFEL|CE

P Intel [ R ) Ethernet Connection 1219-V -(MAC
O|G4l AEE2] OfHS2 E2t0|H HE I S HASLICE 0] 252 Network Stack
0| g Matz|H LIEFELICE

gel
A|AE HE| CIHIO|A S| &M S MATL|Ct

[Enabled]

SETTINGS

Boot Option #1
clocking settings Boot Option #2
Boot Option #3

Boot Option #4
Boot Option #5
Boot Option #6
Boot Option #7

UEFI Hard D
UEFI USB H; « Drive s
Use USB to flash BIOS -: Value

M-FLASH

P Full Screen Logo Display
A AE! POST S0t MA| otH 20E BASIEF 2H4otst7Lt Hjgdstati|ct.

[Enabled] Z21E MH stHOZ HA|EL|CH
[Disabled] POST HIAIXIE EAIRLICE

24 BIOS (HIO|RA) MH



» G02BIOS

251 A| 7ol HES 527t =] AlAR0| BIOS AHO Y R 4+ Yaskict.

[Enabled] AAEIO| THA U2 (S5 AEf) 2k 5

[l
om g
0
A
10
T
rim
mjo
N
p-y
qr
I
re
>
|>
oz
=

[Disabled] 0| 7|52 HIZ-g3tEfLICt

» Bootup NumLock State
ANAEIS HEISH= S0t NumLock AE} 7|2 EE MEdStL|CT,

P Info Block effect
GSE(T2iml MY AXl)ofl S0{& o 20| 2atE MEot & MAETLICL &2t0|Y
SUE Mot H M2 oM E HESHAIL.

[Unlock] 2ato|g Fat
[Lock] SlHo| 22 MH S22 HHTHL|CH

» POST Beep
A AR POST 5S¢ M= S8 Syotst AL vl g ot EfLICt

P MSI Fast Boot

[Disabled]  MS| ttE HE!

& S04

MSI Fast Boot7} 24 8Fe| 3 MS| ME{0f| A| MS| Fast BootZE H|2& 28t mf7IX| BIOS

HFol s0{Z + gELICt

» Fast Boot
YERZ 10HE 2E 7 ALESHX| F & HMPILICE O] $=2 MSI Fast
Boot7} H|ZMStE A0 T ALEE &~ JUSL

» FIXED BOOT ORDER Priorities

Al AH REO]| TSt FA| 2 =9/E ST

» Boot Option Priorities
o|2{3t &= MX|El 28 ClHo|AS| M £2|E XM= o AL ELICH

BIOS (HfO|2A) M
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ot

O| HI'FE AFESH0] A| AR HOtS 2|t 2t2|X}
AFE3SH0 TPM (Trusted Platform Module) 7|

SETTINGS

Administrator Password
U-Key [Disabled]

Trusted Computing
Configuration

Use USB to flash BIOS

M-FLASH

P Administrator Password

A AR HOtS 2ot 22| Xt Ao S HHYBILICE ALSXH=E HE(XF A2 BIOS &=S HEY
FA=E BE HeHS AELICH Xt 22 E B o 20| &= HElf= EXIEHLR

EAELICH

P User Password

AAER HOMS Qo AHSXt S E MHBILICEH AFE K= AMSXF AT 2 BIOS 252 HEAY
A= MoHE HotS ZSL|CH o] 252 HE|X oIt HEE 2R A8 & JSL|Ct
AEX AT E M ot 20| Y=ol MEf= HX[ECZ EA|FL|CH

P Password Check

ASE QNS RS MEFL|CE

[Setup] BIOS MA0f| E0{7{H =7t Lt

[Boot] ANAHIS HElst2H 257 LRPHL|CE

» Password Clear

MHEI A E X|RE= CMOS clear SEE EM3} = |2 A spstL|Ct
[Enabled] CMOS X|27| =0f| =7 X[ =L(CE

[Disabled] == oAt SX[ELICEH

& SR

Administrator / User Password =S MEiSHH StHOf 2t MXPIFLIEFEILICE 252
01218} EnterE FEAIA|R. X2 Q)2 3t ot = CMOS HEE[0f| A O] Kol H& 8t 252
CHA|EILICE. 2t= Z 2foldtat= HIAIX|ZF HA|E/LICH Esc 7|5 S2] MEiS SEHat 2

oI ALICH

Py =] .

MY E QoS XRHH M 25E 2/2{of2t= HAIX|7¢ HA| E If EnterS =ESL|C| 2t}
HIZY3lE| RS S 2015t HAIX| 7} HEAEILICE 2f= 7t Hl 243t H 015 glo] &F % 0S

[0

26 BIOS (HIO|RA) MH



» U-Key
USB E2iA| E2t0|EE 7|2 &M%t vl otptL|Ct

P Make U-Key at
USB EeliA| E2I0[EE 7|2 X|™ELICE

P Trusted Computing
TPM (Trusted Platform Module) 7|52 M&EgLICE

P> Security Device Support

TPM 7|53 EH2A5tHLE HIZY5t0] A|A” HMHAS 23t IS 7|12 =L

» TPM Device Selection

TPM ZX| MEH. dTPM or fTPM 2.0.

[dTPM] SHE2)|0] TPMO| CHSH AEH,
[(TPM2.0]  AZES0] TPMO| CHal A,

» SH-1 PCR Bank
SH-1 PCR 3 E 243t &= H|gt M atgtL|Ct.

» SHA256 PCR Bank
SHA256 PCR i35 &tM3s

rn
rir
=

2=y

» SHA384 PCR Bank
SHA384 PCR W35 243} to = vl StEtL|Ct.

» SM3_256 PCR Bank
SM3_256 PCR Y35 g3} fE= vl StgtL|Ct,

P Pending operation
HE 32 TPM &io| S2hg MFetL|Ct

2

[Nonel MEH F A
[TPM Clear] TPMCEZ ESE|l= RE O|O|E X|R7

P> Platform Hierarchy
SAUE A S 2Yst7Lt vjgdstetict.

P> Storage Hierarchy
AER|X| AZE 2MSHALE H| 2 StetL|Ct

P Endorsement Hierarchy

BE ASS 2435 Lt vjg sttt

» TPM 2.0 UEFI Spec Version

TCG2 (Trusted Computing Group 2) Spec S MEHBiL|CE,

P> Physical Presence Spec Version
PPI (Physical Presence Interface) Spec S MEdBiL|Ct

BIOS (HfO|2A) M
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P Chassis Intrusion Configuration
EnterE 52| 819 Hiw 2 S0{ZL|CL

P Chassis Intrusion
MAZL G2 s SOt HIAX] 7|2 S 245t ALE H[ZMS}ELICE 0] 71522 MA|0|A
MA| K] AS|X|Z RHAISH Z=H|7} EILICT,

=2 oTma T

[Enabled]  AAIZF E2|H A|ARO| 7|Z5t10 Z1 HAIX|E EA[LICH
[Reset] Z3 HAIXIE XIZLCH HAXIE X2 = 43 L= Hgdez
%OPH—IEF

[Disabled] 0| 7|5& HIZ-getefLICt.

P Secure Boot

EnterE =2{ o9 H'w2 S0{ZLICt
P> Secure Boot
HOLHE J|52 Z8E 7|(PK)7I SEE[0] J0] 2t M3E| = ZH 200 2dotE 5
°'*|—|Ef.

P Secure Boot Mode

Ho HEl DES MEISILIC ol HEl J|S 2Cste WS Mests 2= of
g2e "mot Helvo| HajstE A9 Lehdic
[Standard] ~ AIA%0| BIOSUIA 29t 7| AHEO2 2Bt
(Customl - N8R} 9t 28 MRS FuSHD =2t 7IE 4502 2w 4
L|C]

P Enroll all Factory Default keys

DE Z% 7|2 7|12 Mg 2 QISL|CH MM xHHE]
HEELICE o] &F2 "Hot BE EE"7P Afﬁxf Xgoz HYE E2 LIEHELICH
P> Delete all Secure Boot variables

2E Hot 28 J|(PK,KEK,db,dbt,dbx)E AH|E 5= JAESLICH HES MEE = E=
CH3 XH'='EI N HSELICH 0| S22 "ot HEl REJ| ALEX} | HOZ A
LIEFELIC

P Key Management
EnterE 52| 519 Hlw2 SO{ZLICt 2¢F 28 7|5 22[ghL|Ct o] 252 "Hot RE
RETHAER XEoR MFE ER LfEfL'”—l Ef.

P Provision Factory Default keys

B& 7|9t 7| E S35 LE v A SHetL|Ct.

P Enroll all Factory Default keys

2E ZE XT3 7|8 XY > JYELICH HES WEE T E= O3 HEY A
HEELICE

P Delete all Secure Boot variables

SE HoF &l J|(PK KEK,db,dbt,dbx)E AfHIE = ASFLICHL BY2 MREY T E=
CrS X2 Al HeEL D
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P> Save all Secure Boot variables
D E 2ot BEl J|(PK,KEK,db,dbt,dbx) S MEE 4

3}

&L

» Enroll Efi Image
O|0|X|7t Eot REl REO|A MHE L F 5{EBfL|Ct QIS El MY H|0|E{H|0] A (db)ol|
PE o|O|x|e] SHA256 SHA| QIBME SEELICH

P Platform Key(PK): 2 2 ?

EAHE J|(PK]= UEEX| t2 HHAOCZRE HYYO|SE e 4= UFLICH A|AHIR
A|AEIO| 0S0ll £01747| Toi| PKE &lgfLICh E3HE 71(PK)= KEK YHI0|E0|
AFEELICEH

P Set New Key

AAEIO A PKE HEEfLICE

P Delete Key
A AR PKE AFH[RILICE

» Key Exchange Keys: 7 2 ?

KEK(Key Exchange Key)= DB EE= DBXE YO0 Este= O] AL EILICEH
P Set New Key

A AHIO| A KEKS ML}

» Append Key

MNE ZK|OIM A|ARIOR XTF KEKE ZESILCE

P Delete Key
A AEIO|M KEKE AR|EHLICE

P Authorized Signatures: 2 2 ?
OIZE ME(DBI2 ZEE 4 U= MBS LIZELICE

P Set New Key
A| A& A DBE HFBILICEH

» Append Key
KT AKX M A|ABICORZ X7t DBE ZESHL|LCE.

P Delete Key
AAEIOA DBE AH|IELICE

» Forbidden Signatures:???

SAE MB(DBXI2 Mz = gl 2E8 ¢l

rr

SAE MES L.

P Set New Key
A AEIO| A DBXE &A™ BL|Ct.

» Append Key
ME ZX|O|M A|ARIOZ 271 DBXE ZE8L|CE.

P Delete Key
A AEI0| A DBXE AMH|ELICE
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P Authorized TimeStamps: 2 ? ?
QIZE EIAAMI(DBT)= Q15 EFAARMIO 8| Q15 MHE LIFRtL|C}

[ S)

P Set New Key
A|AEI0| A DBTE &A™ ELICE

» Append Key
ME ZX|O|M A|ARIOR 27t DBTE Z=8LICE

HEYLPI

ard Changes and Exit

SETTINGS

Use USB to flash BIOS

M-FLASH

P Discard Changes and Exit
HE AletE MESHA| 941 BIOS B S ZETLICH

P Save Changes and Reboot

E HE AFS MESID A|ARS HHEL SHAI2.
P Save Changes
Sxl HE AretS MERLICH

P Discard Changes

DE HE A E F| a8t 0|H o= SIEL|C}
P Restore Defaults

DEJ|2US SASHHLL ZEEFLICL

=

P Boot Override

Hx|E 2 It X7t o] Hiwol EAEH O B SHLE RE A= MEE 4+
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0| 7S ArE30] LS 2Z0f Ciet =
Y2 HEZRZ 7|50 =30

[Normal]

Auto

Motherboard stings
SETTINGS

[Auto]
Auto

Try It (Disabled)
d DRAM Configuration

O sans
o PCE +82Z QuZ2(Ydt= A2 1g A,Lgx,to;/;ﬂgf A rgm/c,t
=

- QU222 HESIK oLl
SIE 21017 A2fel 24+ LIk
o

(2]
m
E
l'n
&

>.
>
Ol
Mgt
N
LT}
[
03
oo
g

]
-

T~ A0 2 42 18  2lestch 48 Y
g2 A 28| 43 BI0 SFA/AI2

ot
My
02 s
B o3
Stro
v
>.

P 0C Explore Mode

0l #22 43t L HlEABISI0] 0C MHO| Ut £ DT HHES LIERLICE

[Normall BIOS MMof|lA Lt oC M H S MSELICE.
[Expert] BIOS &0l 15 0C 4™ E N3350 BIOSE FdgtL|ct.

» P-Core Ratio Apply Mode

P-Core H|20] L3t 2 25 EHELICE O] 52 Turbo BoostS X|#3H= CPUZL
AKX E ZLR0i2k LIEHE LT

» P-Core Ratio

CPU 23 £ E A= O AL8E= P- Core H&S MAEfLICt o] 2=2P-Core Ratio
Apply Mode7} ALl Core2 MY E Z 20Tk LIEHEL|CE

BIOS (Hlo]A) MH
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» Numbers of P-Core Cores of Group 1

CH& P-Core Turbo Ratio Group 1£ H&57| 9lsf P 20| 8 O &8 12 HFLYLICL OIS
J52 P IO Hz0l|M o[ JFHCt 3kotOF FLICH O] 52 P-Core Ratio H& RETt
Turbo Ratio2 M&El Z20i| 2k LIEHEfLICE

» Target P-Core Turbo Ratio Group 1

gl P-Core 15 19| P-Core Turbo H|E gt2 &FELICE CPU Turbo H|E 20| O|H
ZHECE HME QF ElL|CE 0] =2 P-Core Ratio Apply ModeZ Turbo Ratio= A 7X st
Z 012k LIEFEL|CE

» Numbers of P-Core Cores of Group 2

P-Core Turbo Ratio Group 2& A5t 28| P 20| 5 I & 22 AX™LLICL CI2
JE2 P 30 HZO||AM o|™ JFHCH 3ot BfL|CE 0| &5 2 P-Core Ratio Apply Mode
7} Turbo RatioZ M &l 2012t LIEFEL|CE.

P Target P-Core Turbo Ratio Group 2

P-Core Group 20f| CHEt 53 P-Core Turbo H|E 2t HEELICt SH H|E 242 O|H
HECE FO0FA = o ElLICE O] 3= 2 P-Core Ratio Apply Mode?t Turbo Ratio 2 A& &l
Z 012k LIEFEL|CE

P Numbers of P-Core Cores of Group 3

P-Core Turbo Ratio Group 35 Als}7| 2[si P 20| 5 O & 32 A™YLICL LIS
JE2 P 20 H{0j|A o[ JE Lt Bkotof BHL|CE. 0] =2 P-Core Ratio Apply Mode
7} Turbo RatioZ M &l 22012 LIEFEL|CE,

P Target P-Core Turbo Ratio Group 3

P-Core Group 30l CH$t SE P-Core Turbo HIE Zt2 M™ELICL SE H|E g2 0|
ZHEC} =0kA = oF ElL|Ct O] 3= 2 P-Core Ratio Apply ModeZt Turbo Ratio 2 A& &l
B0 2 LIEFEL|C,

» Numbers of P-Core Cores of Group 4

P-Core Turbo Ratio Group 45 &1&57| /s P 20| 5 0§ 42 MELICL CHZ
2P I0 HZ0A o|™ JF Lt BEotof BFLICE 0| 52 P-Core Ratio Apply Mode
7} Turbo Ratio= MH &l Z<0i2t LIEFEL|CE

P Target P-Core Turbo Ratio Group 4

P-Core Group 401 Ci$t 2 P-Core Turbo H|E 2t MMELICH S2E H|g g2 0|
ZHECH &S0t = o ElL|Ct 0] =2 P-Core Ratio Apply Mode?t Turbo Ratio= MH &l
2202k LIEF LT,

» Numbers of P-Core Cores of Group 5

P-Core Turbo Ratio Group 58 A¥l5t7| ?[s P 20| 5 I8 52 ANMYLICL 2
JE2 P I HSO||A O] JFHC Btotof BfL|Ct, 0] 252 P-Core Ratio Apply Mode
7} Turbo Ratio2 M &l 2012t LIEFL|CE,

P Target P-Core Turbo Ratio Group 5

P-Core Group 501 CHet =S P-Core Turbo H|Z 7tS & L|Ct SH H|E 212 0|H
YL =0k = o ElL|Ct O] 3= 2 P-Core Ratio Apply Mode?t Turbo Ratio 2 & & &l
B0 2 LIEFEL|CY,
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P Numbers of P-Core Cores of Group 6

P-Core Turbo Ratio Group 65 H#st7| Isi P 0| 5 O § 62 AFLYLICL OIS
52 P30 HZ0M o|™ JF Lt BEotof BFLICE 0| =2 P-Core Ratio Apply Mode
7} Turbo Ratio= M &l Z<20i2t LIEFEL|CE

P Target P-Core Turbo Ratio Group 6

P-Core Group 601 Ciiet S P-Core Turbo HI 2 3tS EFYLICH SH H|S g2 0|H
ZHEC} =0kA = oF ElL|Ct O] 3= 2 P-Core Ratio Apply ModeZt Turbo Ratio 2 A& &l
Z20{| Tk LIEFE LT,

» Numbers of P-Core Cores of Group 7

P-Core Turbo Ratio Group 78 A5t 28 P 20| 5 O &8 72 AX™LLICL L2
JE2 P 30 HZO||AM o|™ JFHCH 3ot BfL|CE 0| &5 2 P-Core Ratio Apply Mode
7} Turbo RatioZ M &l 2012t LIEFEL|CE.

P Target P-Core Turbo Ratio Group 7

P-Core Group 70i| CHEt S 3 P-Core Turbo H|E 2t HEELICI SH H|E 242 0|
HECE FO0FA = o ElLICE O] 3= 2 P-Core Ratio Apply Mode?t Turbo Ratio 2 A& &l
Z 012k LIEFEL|CE

P Numbers of P-Core Cores of Group 8

P-Core Turbo Ratio Group 85 A¥ls}7| 28 P 0| 5 O & 82 ANMYLICL LIS
JE2 P 20 H{0j|A o[ JE Lt Bkotof BHL|CE. 0] =2 P-Core Ratio Apply Mode
7} Turbo RatioZ M &l 22012 LIEFEL|CE,

» Target P-Core Turbo Ratio Group 8

P-Core Group 80l CH$t SE P-Core Turbo HIE Zt2 M™ELICL SE H|E g2 0|
ZHEC} =0kA = oF ElL|Ct O] 3= 2 P-Core Ratio Apply ModeZt Turbo Ratio 2 A& &l
B0 2 LIEFEL|C,

» Adjusted CPU Frequency
0| =2 ZHE CPU FIt+-E HA[RLICH 7| MEL|CLO| &
t

[

52 CPU Ratio Apply
Mode(H|2 M & B C)E All Core 2 Turbo Ratio2 AX st 2

o —
20|12k LIEFEf LT

P P-Core 0 xxxx MHz

CPUZ} 0| 7|52 X|/5H= Z< 0| Tt p ool CHSt H|E2 XL
AeE 2t Y PR SH £ &= CPULICHCHE £ QL Y
Apply Mode”} Per CoreZ A& El Z 0]t LIEFL

[l

b M= 5h= A A0

=2

| &=2 P-Core Ratio

Il
-

P P-Core 1 xxxx MHz

CPUZt 0] 7|52 XY= E<2 0]
U= 2 A P 09 S E £ = CPUD
Apply Mode7t Per CoreZ MEEl Z20]|0t LFEFLHL|CY

ra
o
=70

o chst Hl2 S M™BILICH MSsHe I Ao
0| &=2 P-Core Ratio

P P-Core 2 xxxx MHz

CPUZL 0] 7|52 X|st= A2 o &Y p 200 st HIEE M
U= zh ol p A0{9| 28 £ = CPUOICH CHE 4 UFLICEH
Apply Mode?t Per Core2 H& El Z<0f 2t LIEFELICE

02
il
-
iul
rx
fot
of
rir
ro
i)
[>
=2
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P P-Core 3 xxxx MHz

CPUZ} 0| 7|52 K| st= 22 0] T p Zofof| CHot H|E2 A™BLICE MSsh= QA0
U= 2 Y P 09| S £ &= CPULICH CHE &= JLSLICE O] &5 2 P-Core Ratio
Apply Mode7t Per CoreZ MMl Z0f 3k LIEFELICE.

P P-Core 4 xxxx MHz

CPUZ} 0| 7|52 K| dsH= 22 0| T p oo CHot H|E2 AX™BLICE MSsh= Qe A0
Ue 2 Y P T0{Q| S H £ = CPUDIC} CHE & AU SLICE 0| &5 2 P-Core Ratio
Apply Mode?t Per CoreZ A& El Z<0f| 2t LIEFELICE

P P-Core 5 xxxx MHz

(@]
o
c
N
o
N
Ir
o
>
ro
Ot
rir
oY
Ll
K=}
rn
ne
o
kU
<
=2
i
rot
=
THo
o
olx
o
ot
L
il
rz
fo
Ot
rir
0
=
[>
=2

e 2t p Fo{o| BH £ = CPUDICHCHE 4 ASLIC
Apply Mode?} Per Core= A& El Z 0]t LIEFEL

Il
-

P P-Core 6 xxxx MHz
CPUZt 0] 7|52 X|Y6H= A2 0l T P
U 2 U p IO SH £ &= CPULL
Apply Mode7?} Per CoreZ &7H

o chst Hl2 S M™BIL|Ct MSsHe Ao
0| &=2 P-Core Ratio

[l
ox
40
=2
=]
il
m
ot
il
iul

P P-Core 7 xxxx MHz
CPUZL 0] 7|52 X|¥st= A2 o] T P 20{0]| Cit HIES MATILICH MT k= Qe Ao
Ue 2 T P T0{Q| S H £ = CPUDIC CHE & AUSLICE 0| &5 2 P-Core Ratio

Apply Mode7t Per CoreZ MM El 03t LIEFELIC

_—_

P Turbo Ratio Offset Value

P core E{E H|E @Il gtS AXMBILICE O] &5 2 P-Core Ratio Apply Mode?} Turbo
Ratio Offset2 = M& &l Z<0i2F LFEHEL|CE

» E-Core Ratio Apply Mode
E-core H|20] Ciot M8 ZEE HAEEL|Ct O] 2= E-Core X Turbo BoostE X|5H=
CPUZI MX|El Z<0i2t LIEFELICE

P E-Core Ratio
CPU 28 £ E AH6l= Ol AH2El= E-Core HI2S HEBLICE

» Numbers of E-Core of Group 1

E-Core Turbo Ratio Group 12 &&ist7| 9|6 E 20| 8 JF 12 MFeILICE CHS 82
E 20 H0l|M 0| 2 F L} BOtof iL|Ct O] & =2 E-Core Ratio Apply Mode”t
Turbo Ratio2 M&El Z 0] 2k LIEHEfLICE

» Target E-Core Turbo Ratio Group 1

E-Core 15 10] Lot SH E-Core B2 H|E S HHLICH. SH BE HIE 2 0™
ZHELCH =0k = oF ElL|C} 0] &= 2 E-Core Ratio Apply Mode?| Turbo Ratio2 MH =l
Z0 2 LIEFEL|C,

» Numbers of E-Core of Group 2

E-Core Turbo Ratio Group 22 &ai5t7| @8 E 20{ 8 105 22 MFeiLCh g 082
ET0{ HZ0flA o] O F =Lt Brotof BfL|Ct. O &2 E-Core Ratio Apply Mode7}
Turbo Ratio2 MH &l Z0i|2F LIEHE LI}
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P Target E-Core Turbo Ratio Group 2

E-Core & 20f| CHot S H E-Core E{&E H|2 22 HEYLICt SHE HE H|E 22 0|
ZHEC} =0kA &= o ElL|Ct O] 3= 2 E-Core Ratio Apply Mode”| Turbo RatioZ X &l
Z0f 2 LIEFEL|C,

» Numbers of E-Core of Group 3

E-Core Turbo Ratio Group 32 &ast7| @8 E 20| 5 OF 32 MAFeLICE OS82
E D0 H0l| M O™ JF =L} Bkotof giL|Ct O] & =2 E-Core Ratio Apply ModeZt
Turbo Ratio2 MHEl Z20f2F LIEHELICE

P Target E-Core Turbo Ratio Group 3

E-Core & 30 CH$t S H E-Core H{E H|E 7}2 MHELICL S H HE H|E 22 0|H
ZHEC} =0kA = o ElL|Ct. O] =2 E-Core Ratio Apply Mode”| Turbo RatioZ A
Z 012k LIEFEL|CE

0z
n

» Numbers of E-Core of Group 4

E-Core Turbo Ratio Group 42 &#s}7| I8 E 20| 8 I F 42 AFYLICL OIS I8
E T0{ =0l A o[ O FECt Btotof BfL|Ct O] 52 E-Core Ratio Apply Mode7t
Turbo Ratio2 MAEl Z20f| 2k LIEHEfLICE

P Target E-Core Turbo Ratio Group 4

E-Core O F 40f CHot S H E-Core E{E H|Z2 22 HEYLICt SHE HE H|E {2 0|H
ZHECH &0 = o EIL|Ct 0] 52 E-Core Ratio Apply Mode”| Turbo RatioZ S &l
2012k LIEFEL|CE

2

» Numbers of E-Core of Group 5

E-Core Turbo Ratio Group 52 & alist7| fIsH E =2
E 20 HS0l| A O™ JFZ =L} grotof gtL|ct, o] &
Turbo Ratio2 MHEl Z<0i|2F LIEHELICE

0f 2 18 52 MILICL OIS I8L
S22 E.

Core Ratio Apply Mode7t

» Target E-Core Turbo Ratio Group 5

E-Core 15 50| i3t SH E-Core E{& H|2 Z}S MTELICI. 2H HE H|2 22 0]
ZECE E0FA = oF ElL|Ct O] 3= 2 E-Core Ratio Apply Mode” Turbo RatioZ MM El
Z<201 2t LIEFEL|C,

» Numbers of E-Core of Group 6

E-Core Turbo Ratio Group 62 Maist7| 9|¢f E 20| 5 OF 62 HFeILICE CHS 82
E D0 HS0l| A O™ I =L} Zkotof iL|Ct O] B=2 E-Core Ratio Apply Mode7t
Turbo Ratio2 MHEl Z<0i 2k LIEHEfLICE

P Target E-Core Turbo Ratio Group é

E-Core JF 60 CH$t S H E-Core H{E H|E 7tS ANELICL S H HE H|E 22 0|
ZHEC} =0kA = oF ElL|Ct. O] =2 E-Core Ratio Apply Mode”| Turbo RatioZ MM El
Z20f| 2 LIEFLICE,

P Numbers of E-Core of Group 7

E-Core Turbo Ratio Group 72 H¥3st7| 9 E 20| £5 15 72 UFYLICL TS 282
E 20 HZ0l| A O™ O L} Bkotof iL|Ct O] &=2 E-Core Ratio Apply ModeZt
Turbo RatioZ M El Z <0 Tk LIEFL|CE
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P Target E-Core Turbo Ratio Group 7

E-Core & 70| CHot S H E-Core E{E H|2 22 HEELICt SE HE H|E 22 0|
ZHEC} =0kA &= o ElL|Ct O] 3= 2 E-Core Ratio Apply Mode”| Turbo RatioZ X &l
Z0f 2 LIEFEL|C,

» Numbers of E-Core of Group 8

E-Core Turbo Ratio Group 82 &aist7| 9|8 E 20| 5 OF 82 MHeLICE CHS I8
E D0 H0l| M O™ JF =L} Bkotof giL|Ct O] & =2 E-Core Ratio Apply ModeZt
Turbo Ratio2 MHEl Z20f2F LIEHELICE

P Target E-Core Turbo Ratio Group 8

E-Core J& 80l CHol SH E-Core E{ 2 H|E g2 AFSLICH SH EE H|E 32 0|
ZHEC} =0kA = oF ElL|Ct O] =2 E-Core Ratio Apply Mode”| Turbo RatioZ MM El

2012k LIEFELICE

P Adjusted E-Core Frequency
ZHEI CPU FIE EAIELICE ¢l7| ME. 0| 2= 2 E-Core Ratio Apply Mode7} All
Core &= Turbo Ratio£ MEE Z<20|2t LIEFEL|CE

P E-Core 0-3 xxxx MHz
CPUZt 0] 7|5E XI¥5H= B2 E co
Ratio Apply Mode”| Per CoreZ &

22 ¥t o] =2 E-Core

0% 3
rn
ox
Ho
=2
e
r=
m
ot
=
m

P E-Core 4-7 xxxx MHz

P E-Core Turbo Ratio Offset Value
E-core E{E H|g @I AMl Zt3 MHstL|Ct O] &
Ratio OffsetQ 2 MY El Z 0|2t LIEFEL|CEH

Jio
rlo

E-Core Ratio Apply Mode 7} Turbo

p CPU Ratio Mode

CPUH|g 5 D= MEiEILICL O| $=2 CPU HIES £+59Z ™Y uj LIEFLILICE
[Fixed Mode] CPU H|EZE $HgfLICt

[Dynamic Mode] ~ CPU H|22 CPU Z2=0j| 2t SO = HAEL|CE

» Advanced CPU Configuration
EnterE 52 ME 0|7 E AZEL|CLAIEXH= CPU MR/HFO) o
USLICH St E HASH = A|ARI0| SCHYSX| L 20| 27tssiE £+ oL, J1H 2

CMOS HIO|E{E |21 7|2 B S SR

P CPU Force
HELP &0 CPU & O 2 EAIE & JSLICH

P> Extreme OC Setup
AEZ @HE 229 FE|E BIOSE AFHLICL

36 BIOS (HIO|RA) ¥H



P Hyper-Threading

Intel Hyper-Threading 7| &S &M3t =2 H|2d3} °”—|Ef 0] 7|22 T2 A|M 2to]
S22|x0l HE| T0jof| 12{7Ho| =a| Mol T2 A= £0| AA|ZHO2 JFAMM ol Glate
BHiE 4 USLICH O] HH S 2 E6tH, A AR AMSHE ot £ AUSLICL 0
=2 dxE cPust ol

p> Per P-Core Hyper-Threading Control
2+2t9| CPU P-20{2| Hyper-Threading technology2 A& gL|Ct

» P-Core 0 Hyper-Threading
0| £+ P-coreOfl CHEt StO|I AT 7|& g E43tst AL HigdStetL|ct.

» P-Core 1 Hyper-Threading
0| £ P-coreOfl CiSt StO|MH A2||E 7|&2 &-d2tst7 Lt Hig-dstetLlct.

» P-Core 2 Hyper-Threading
0| £ P-coreOfl Ci$t SHO|I A2||E 7|&2 &-detst Lt Hig-dstetL|ct.

» P-Core 3 Hyper-Threading
0| £+ P-coreOfl CH3t stO| Azl|d 7|&g &4 3tstHLt HiZd3tetL|ct.

» P-Core 4 Hyper-Threading
0| £+ P-coreOfl CH3t stO| Azl|d 7|& g &4 3ststLt Hlgd3tetL|ct.

» P-Core 5 Hyper-Threading
0| £ P-coreOfl CHSt otO|I A2f|d 7|&2 A slstA Lt HIZAStstLICt,

P P-Core 6 Hyper-Threading
0| £ P-coreOfl CH3t 5tO| Azl|E 7|&g E43lstLt HigA3tetL|Ct.

P P-Core 7 Hyper-Threading
0| £ P-coreOfl CH3t 5tO| Azl|E 7|&g A 3stst7Lt HiZAStetL|Ct.

P Per P-Core Control
2E ot P-core M[O{E EMatst AL H| &Rt Ct

» P-Core 0
P-core 02 &A%}5tAL} b|2-M3tEiL|Ct

» P-Core 1
P-core 12 &Ad%}5tL} b ZM3tELICH

» P-Core 2
P-core 22 &d%}5tL} b|2-MStEiL|CE

» P-Core 3
P-core 32 &A%}5tAL} v M StEELICH

» P-Core 4
P-core 42 EAd%}5tAL} H|ZHStEELICH
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» P-Core 5
P-core 58 &A%}5t L} H|Z&3tEL|Ct.

» P-Core 6
P-core 62 &Ad%}5tL} B2 H3ErL|C

» P-Core 7
P-core 72 &A%}5tL} H| 24 3tErL|C

» Per E-Core Control
2E ot P-core MO{E EMatstALE b2t Ct.

p» E-Core 0
E-core 02 &4 3tot7 Lt HZ M elgtL|Ct,

» E-Core 1
E-core 12 43tot7qLt HiZ MatefL|Ct.
» E-Core 2
E-core 22 24357 Lt v Mol Ch

» E-Core 3
E-core 32 2435t 7Lt g Mol Ct.
» E-Core 4
E-core 42 EMatstLt H|ZA3HEfLICE
» E-Core 5
E-core 52 &datst7 Lt vl Mol Ct.

» E-Core 6
E-core 62 &Ma}stHLt H|ZASHEL|CE

» E-Core 7
E-core 72 &4%tst 7Lt v MH ol Ct.

P Active P-Cores

2 P-core =5 MEfe & AELICH

P> Active E-Cores

=M E-core &5 MEfS 4= QIELICEH

P Intel Adaptive Thermal Monitor

0| 7|58 &3t L= H|Zgapsto] cPUQ| mtE S HX|e &= AELIC

[Enabled] ~ CPUS| 27t MS 2T HLt 52 A2, CPU 20{2 2
LY

[Disabled] 0| 7|5& H|&dotefLICt.
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P Intel C-State

Intel C-state 7|52 EAo} L= H|ZMotet &~ QUELICE C-state= ACPIO| 2fsl H2| =
Do Al 2] 7 7|*°||_||:}

[Auto] O] ¥H2 BIOSOIM AHS22 LY ELIC

[Enabled] AABIS 7 MENE ZX|st 0] et cPUS| MEADE EEL|CE

[Disabled] 0| 7|52 HIZdatet = AHLICH

P C1E Support

CIE 7|52 243t FEi= HIZ-Y o510 Al AR ?r?—? HEHOI| A =
O 2+=2 Intel C-State 7| 50| &gl ZR0f 2k LIEHELICH

[Enabled] CIE7|sS gg313t0| CPU —’F—JIH“— W HAS FO|DALE RF
HEO| N TS Hofst & AZLIC
[Disabled] O] 7|52 Hl&date £ AELILH.

P Package C State Limit
AAR S5 MEfollM M2 HoFS 2|0t CPU C-state 2i|'#ES MEHE = JSLICL O] =
C-state & 5= 2 MX| 2 CPUY T2l MBELICE 0] 322 Intel C-State 71:50| 2443
oot '—fEf"”—lﬁf.

» Intel Speed Shift Technology

Intel Speed Shift TechnologyS EMat5t7{Lt H|2H-dStetL|Ct O|HX| 288 | &t

£ USLICL O] #=E2 0| 7|22 X[st= CPUOIAM B AF8E & UBLICEH

» EIST

st22 AF2310] Enhanced Intel® SpeedStep TechnologyS &5} fE= H|ghdstet

2 ASLICH

[Enabled] EISTE g&d3tsto] CPU MY ut Fo| FoH+E SAOZ ZFBLICE O
Jlsg g43tste] Wt M AP W G MEE Y 5+ JASLITH

[Disabled]  EISTS H|ZHMstatL|Ct.

» Intel Turbo Boost
0| &= A28} Intel® Turbo Boost?| 52 &S
=2 Turbo Boost?t HX|El CPUZI 0] 7|5 XYtz 220

| LIEFEFLICH
[Enabled] A|AHIO] 2|0 HEfO| 58 Q8= B2, 0l 7|58 &dstst 7|2
AT 0|4l 4522 CPU 22 XIS 28 = AFLICL
[Disabled] O] 7|5S HIZgate £ AELIC

P Intel Turbo Boost Max Technology 3.0

Intel® Turbo Boost Max 3.02 9**"2f5f71 Lt H| 23St L|CE O] 252 Turbo Boost
Max 3.02 X|&/St= CPUZF MX|El Z <0 LIEHEfL|CE.

» Enhanced Turbo

CPU M52 =0|7] fI8i 2= CPU Z0{0f Cisl| HE 7|52 EMStstALE

H| &M atetL|ct.

P Long Duration Power Limit (W)

0| =2 Turbo Boost(HHE BAE) ZE0|A CPUS H7|7t TDP M H3tgie 4F

T AL

et
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P Long Duration Maintained (s)
ol =2 &7t M MgHW)Q |X| AlZts 48E & ASLICH

» Short Duration Power Limit (W)
0] &= 2 Turbo Boost(E{2 EAE) ZEO|A cPUS| Et7(ZH TDP M2 Hlstzte d™E

4+ gt

p» CPU Current Limit (A)

Turbo Boost(E{& 2AE) =0 A CPU IfF|X|2Q| Xt MZ X|PIZfS MHE &
AGLICH M2It X HE Hehge 20t 2L, CPUE PEOE AN FOIHE S
MR E E0{FLICL

» CPU Lite Load Control

CPU Lite Load N[0 ZEE MMEYL|Ct A ZEE= A[AHS OHEAZ £ A =2

b o
CPU Hg ZEFLICH Auto(XtS)E BFEILICE

P CPU Lite Load

CPU Lite Load ZEZS MESIL|Ct MAQ BEE A|AHIS OFHAIZ £ U= E2 CPU
HMet2 2E5HH Auto(AHS)E HEEtL|CE 0] &=2 CPU Lite Load Con trolOI Normal

2 M3 of LIt

» CPU AC Loadline

CPUAC 2ZE20I g2 MFTILICL 20| E242 AAHS MFHAZL £ H &2
CPU Xeto] ZEElL|C} 0] &2 L CPU Lite Load ControlO| Advanced2 H&E! wj
LIEFEFLICE

» CPU DC Loadline
CPUDC 2E2tQl g2 MHTILICE 20| E24S AAHS HHAZ 2 A=H =2
[ HE

CPU Hgto] Z=E|L|C} 0| & =2 CPU L|te Load ControlO| Advancedi o
LIEHEfL|CE.

» CPU Over Temperature Protection

WE HSE Qlet CPUQ| 2 HehS SFYLICE CPU 27t X[FE g 21tst 42
CPU ZI7t ZHEE £ UFLICL XS 2 HHEIH BIOSO|A O] M S FMefL|Ch

27t 2245 B3 7|50 o{FELIC

» CPU Ratio Extension

LN20IlM 3l CPU 2H{ 2212 0] CHot CPU HI8 2H&S 2y oot ALt Iz sttt
AutoZ HFSIH BI0S7t O] HFE X522 FHeLC.

_—_

P CPU PLL Banding Ratio
LN20jIA sl CPU @t Z2{ 20l et CPU PLL #E HIgg T8 BLICH

» TVB Ratio Clipping

TVB(Thermal Velocity Boost) Hl& 22|H& % Motst 7L H| 2ot etL|Ch @S9
A2 0| B2 H|gMstsH= 210| Z&LICH MX|El CPUZL TVBE X|ste Z 20
LtEHEFLICE

P TVB Voltage Optimizations

I 2 M| Aoi| chet TVB(Thermal Velocity Boost) T et £ X2t S 245 7Lt
HIZHdstEtLICt o] ES2 MX|El CPUZL TVBE XI2IEH mf LIEFELICE.
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» TVB Points Configuration

Enter 7| £ =2{ 5t9| K+ &2 SO{ZLICE AFEXt= TVB(Thermal Velocity Boost)2| 2E
HOIE R0 T3t CPU H|E @I Alg FAe & QUELICE 0] 3t9| mlw= A= CPUTL
TVBE X|2/g uf LIEHELICH

» TVB Points Temperature(°C)
TVBO| IRIE 2= E MAL|C}

[

P TVB Points Ratio Offset
2loljA MMt TVB EQIE 2 0f Cist CPU 2EAI HIES MAELICE

» PVD Ratio Threshold
BCLK ocCofl thst pvD H|E AZtS MAetLct.

P SA PLL Frequency
BCLK OCO|| CHt SA PLL FIt4-5 MM EL|CE.

P Core HW Fixup During TSC Copy
BCLK OCOI| CHEt TSC = A& 20f StEQIO] =S Sotst7ALt H|gdateLct.

» IA CEP Support
IA CEP(Current Excursion Protection) X| &S &-AM3tst7Lt H| 2 MSLErL|CE,

» GT CEP Support
GT CEP(Current Excursion Protection) X| &S &M stst7Lt H| 2 M stEtL|Ct,

» DMI Link Speed
DMI &= Gen1/ Gen2/ Gen3/ Gen4 MATtLICE.

P +CPU AVX Control

P AVX Support
AVX (Advanced Vector Extensions) X| 212 &Matst AL H|g-HatetL|Ct.

P> CPU Ratio Offset When Running AVX

CPU ZOJ HIES 37| o[l REM ZtS HFYBLICE AVX HEO Hets Hdldts S¢F
ES UMt o 20| EUCH Auto(XtS)C 2 - L BIOSTt 0| BES XS 2
FHELICH o] =2 HX|E CPU X HAMO| 0] 7|52 X|Y¥Sh= Z 00 LIEFE LT

P> AVX Voltage Guardband Scale
AVX A8 Al CPU 2O M2 O|M| ZHSt7| ot £t MetS MFBL|Ct

» Ring Ratio

0| =2 A3 & HIE2 BFY = ASLICH R 2ol Hel= dXIE cPuo w2t
EPEI.XI[_|E|.

= = .

P Adjusted Ring Frequency
ol 322 ZYE ST J2iT TS EABLICL 97| ™

» GT Ratio

0| =S AEot] St J2iH Hlgs 48Y + AL f=ot gtol Hel= ZXIE cPU
off w2k SratE Lo,
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» Adjusted GT Frequency
0| g=2 =FE Sg Jelju] FotE FAIFLICH 97| 8Lt

p CPU Cooler Tuning
CPU 23 R¥S MEfSIH cPU MY Mt T2 0| BI0S €E 28 R m2 Xt50=2
THELCH

P CPU Base Clock (MHz)

A
meE .

LHIZZY = UX|T QU I 29| HF0|Lt P E2 EFHX| &L ol §=2 0]

7|5& XIdk= CPUZL H#X|E FR0ofTtL

P CPU Base Clock Apply Mode

ZHEICPUY|E 239 Mg REE HFBLCt

[Auto] 0| 4™ 2 BIOSOIM A5 2 A ELIC

[Next Boot] CPUZ}CHE HE Al ZHE CPU 7|2 222 MaigtL|Ct
[Immediate] CPUZt HA| ZH™El CPU 7|2 238 A SL|CL

P Dashboard OC Button Control
AAZIOZ CPUE QHEHE 0OC HES| 7|2 23 = CPU H|ES X[™gtLCt.

P Dashboard OC Button Step (MHz)

Ot H|O|A 22 HE (+ £= -)2 £5 Al, BCLK 239 37t E= HAE 4¥Y
0|A|__||:|.

AN .

P Direct OC Button
HAZICZ CPUE @H 23T 0C HE/ dIHQ| 7|2 23 £&= CPU HIE2 XIF gL,

P Direct OC Step (MHz)

OfH H|O|A 2 HE (+ E= -)2 55 Al BCLK 239 7t £ A E d¥g
ol&L|CH,

P =]

P Extreme Memory Profile (XMP)

XMP (Extreme Memory Profile)= HZ22| 2ES A
E M3t L HEe| ZEQ| T2 S MEHsto] o2 2|
=2 XMP 7|&2 X|Yst= 022 Z50| dX|E 2 A48 =Y

P DRAM Reference Clock

DRAM 7|& A|AIE AFeILIC fatt 2 #els BX|E cPud w2t LHELICH ol §=2 0]
ZFE Kotz CPUZt EX|El Z0i| LIEHELIC
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» CPU IMC : DRAM Clock

ated Memory Controller)ol CH3t DRAM 7|0 R
X|8H= CPUZL A X2l 2 LIEFELICE

CPU IMC [Integr
=20 ==

[Gear 1]
[Gear 2]
[Gear 4]

» DRAM Frequency

DRAM FIt4&E MAE

P Adjusted DRAM Frequency
0| =2 =X = DRAM

P Load Memory Presets [Disabled]
oC M=z At M8 222 dX|E H22| 252 Eto|Y, MY %

& SR

O &2 EZE0 o 22 X[ Al
CHZ 0 X[ AlZte] 2.
O &2 e Z ok o 21 Tho| ALzt

LCh 2H2H 5

HAZUCL7I HE

J

2 HEEX| g&LICH

3

d|

eS|

(=3
=

L

el

MESL|CE Of

HZ2| 25 M= ZZH0| CHE7]| 0] M=5l= parameterE 822 £ &Y

ZF}E 20| FLICY.

» Memory Try It !
0| 7|52 A|Xo| HzZ2| &g

» DRAM Timing Mode
22| Efojal 2=
[Auto] dH2

[UnLink]

P Advanced DRAM Configuration

EnterE =2 ME M7 E AZIRLICH A= HIZ2|9| 2f &Y
AEe 4= ASLICH H22] Efo|Y HF

» Memory Force
HELP &oiA o222/ J2lg B2 EL|Ct.

P Lucky Mode
7| ZEES gystolH H22| 2 M 7|50]|

S JEsto =22 =

BIOSOIM AfS 22 M ElL|CE
[Link] o] g=0lM 2E ol22| &'Hol|l CHSt DRAM EtO
0] eH=0i| A sHet M2 2] X'Dofl CiEt DRAM EFO

ShM C=
=l =

S =

5]
=

(s}
o
o

o

(=3
=
=2
=

=

=

__l.l.
__I.l

off el 22| Efo|yE
P2 A|ARIO| 2QHYSIAHLE REIEX|
ofal 7|2 483 SRSHYAIL. (CMOS
CIOIE & Atx[st BIOSOIM 7|2 HHS
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P XMP User Profile
DDRS HIZ2E2| M.

» SAGV

SAGV(A|AHE! Of|O|HE Geyserville)E &4 =t
o W2t H22| FoE SHoE ZFY  AUSLICH

» Dynamic Memory Boost
HZ2| RAE 7|52 ZdetstAut diZ2getetLict,

P> Realtime Memory Frequency
AMAZt 022 Fo~E 2 MoSL H 2 et LT

p DRAM Training Configuration
0| 59| ol =0il M LISt DRAM W& LN2[5S 235t LE H|Zdate 4= AELICE
Auto= HFSIH BIOSTt O] B E XS E FHRLICH

p» Command Rate
HF Hlgs SELICH

» tCL

CAS (Column Address Strobe) X|H A|ZHS MASHL|CT
» tRCD

RASE CAS X|H A|ZtC 2 MEEL|CE

» tRP

AP S A2 AL CH

» tRAS

RAS (Row Address strobe) &4 AlZtg MATiL|CE

» tRFC
MZ XS 28 /M2 DEFT| AIZHOZ MHEhL|Ct

P +Sub Timing Configuration

» tREFI

REFI A|Zt2 MEELICE

» tWR

MI| 57 AlZtS MFBhL|

» tWTR

Q17| XA Alztofl 718 M™EL|Ct

» tWTR_L

LIS M7| ETHMES LIS 217 HE AIZHO 2 MAEL|Ct
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» tRRD
RASE RAS K| AjZte = HF ST},

SYUSH A9 CHE WA M RAS K| AlZES RASZ

» tFAW

wNel 2ot S SELE HEE= ATt HE

» tCWL
CAS M7| X|H AlZt2 HFELICH

P +Turn Around Timing Configuration

P Turn Around Timing Setting Mode
Selects the memory turn around timing mode.

» tRDRDSG
MZCI2 53 22| o7 Ha 749 XA A[ZHE ¢

» tRDRDDG
CHE 2 & 7t9] 97| X[ AZES 7] 28l ei7|2

» tRDRDDR
MZCIE 53 22| o7 Ha 74 XA A[ZHE ¢

» tRDRDDD
CHE 28 7ol 47| X AlZhS 247|218l 21712

» tWRWRSG
MEZ CHE S2 22| 07 Ha= Zhe] X7| XA Azt

» tWRWRDG

CHE 28 7o I XA AlZhS 27| i8]l BFiL

» tWRWRDR
MEZCHE S& 22| 07 Ha= Zhe] X7| XA Azt

BIOS (HfO|2A) M
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» tWRWRDD

CI2 & 7t M7| X|H A|ZhE M 7| 2o M etLct,

» tRDWRSG

MZ CHE W3 22| o7 Ha AOjol| 817| M| X|H AZtS
» tRDWRDG

CHE 2 & 7t9| 9l7| X[ A|ZtS M ELICE

» tRDWRDR

MZ CHE W3 22| o7 Ha AOJol| 917| M| X|H AZtS
» tRDWRDD

CI2 2 & 7t9] 97| X A|Zhe A& gL ct

» tWRRDSG

MZ CH2 W3 22| o7 Ha ALOJol| 917] M| X|H A|ZHS
» tWRRDDG

CHE 2 & 719 9l7| X[H A|ZtS M EL|CE

» tWRRDDR

MZ CHE W3 22| o7 Ha AFOJol| 917] M| X|H AZHS
» tWRRDDD

CIE 25 7+9] 97| K| A|ZtS A ehL|Ct,

P +Advanced Timing Configuration

» tWPRE

tWPRE A|Z+2 AHgtL|Ct.
» tRPRE

tRPRE A|ZH2 A& ghL|Ct,
» tWRPRE

tWRPRE AlZtS METtL|C}
» tRDPRE

tRDPRE A|ZH2 A& Ct.
» tXP

tXP AlZHS MBIt

» tXPDLL

tXPDLL A|ZHS MAghLct.
» tXPDLL

tXPDLL A|ZHS ME gL Ct
» tPRPDEN

tPRPDEN A|ZtS M BtL|Ct
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» tPRPDEN
tPRPDEN A|ZtS A& gtL|C.

» tRDPDEN
tRDPDEN A|ZH2 MASL|CE.

» tWRPDEN
tWRPDEN A|ZtE MM BiL|C}

» tCPDED
tCPDED A|ZtS HAEL|C

» tAONPD
tAONPD A2t MATL|Ct.

» tREFIx9
tREFIx9 A|Zt2 M SL|CE

» tXSDLL
tXSDLL AlZHS A& gtL|Ct

» tZQOPER
tZQOPER AlZtS A& gtL|C}

» tZQOPER
tZQOPER AlZtS AFgtL|C}

» tMOD
tMOD A|ZHS MH™gtL|Ct

» tzacs
tZQCS AlZte BFEELLt.

» tZQCAL
tZQCAL AlZts EE et

P tXSR
tXSR AlZHS HE L}

» tREFSBRD

tREFSBRDS AlZtS A ELICE

» tCSH
tCSH AlZtE MAstL|ct,

-

» tCSL
tCSL A|ZtE M EL|C

P tCA2CS
tCA2CS A|ZtS HAEEL|Ct.
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P tCKCKEH
tCKCKEH AlZte EEFLICH

P tCSCKEH
tCSCKEH A|ZtE AN BtL|Ct.

» tRFM
tRFM A|Zt2 -S|t

» OREFRI
OREFRI AlZt2 MAEgtL|Ct.

P> +Latency Timing Configuration tRTL/tIOL

P Latency Timing Setting Mode
latency EO|Y REE MEHBIL|CE

» RTL Init Value (CHA)
=2 2 AS| £7| RTL ZH(Round Trip Latency)S A& stL|Ct.

» RTL Init Value (CHB)
Hiz2| < BS| £7| RTL Zt(Round Trip Latency)2 A& gL|Ct.

» tRTL (CHA/DO/RO)
X AQl 2= 7| AlZHE M BtL|CH DIMMO, RANKO.

» tRTL (CHA/DO/R1)
xH'd A9l &= 7| A2t MATLICH DIMMO, RANKT.

» tRTL (CHA/D1/RO0)
2 AS| &5 7| AlZHS HFTLICH DIMM1, RANKO.

» tRTL (CHA/D1/R1)
*g A9l 25 7] A2t MATILICH DIMM1, RANKIT.

» tRTL (CHB/DO/R0)
M B &= 7| AlZtS ZFELICE, DIMMO, RANKO.

P tRTL (CHB/DO/R1)
K Bo| &5 7| A|ZHS MEELICEH DIMMO, RANKI.

» tRTL (CHB/D1/R0)
ME Bl &5 7| AlZtE HFELICH DIMMT, RANKO.

» tRTL (CHB/D1/R1)
ME Bl &5 7| AlZtE HFELICH DIMMT, RANKI.
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P +Misc Item

P> Safe Boot Retry
0| &=0| BEl Z A A0 | 22| SEMH S SFSIT=Z2ELICE

» DRAM Voltage Boost
o222l 2Hselst Ms MEYLICH MYo| 0¥ H=2| ”H 23 7|50 =30| &
o= UX|TE A|ARIO| SHHHE 4~ UELICE
» ODT Finetune (CHA)
HZ2| X AQl @ 22{Z 7|53t M S JHM5t7| 2/sH ODT (ON-die termination)
e AL
» ODT Finetune (CHB)
22| M'E B2 @ 2212 7|52t ™HM S I M| 2/8 ODT (ON-die termination)
we d™ELCt
od .
P Rx Equalization
Rx Equalization 2tS A& gL(Ch

» VTT ODT
VTT ODT 7|52 &4t &= v 2 sttt

» Enhanced Interleave
2%t QIE2|E K|S ZMotstALL vl statL|Ct

P +0n-Die Termination Configuration

» Rtt Wr (CHA/DO)
i Aol LS ODT RTT_WR A&, DIMMO.

» Rtt Nom Rd(CHA/DO)
x{'2 Aol CHEt ODT RTT_NOM_RD AlZt &, DIMMO.

» Rtt Nom Wr(CHA/DO)
xH'2 Aofl CHEH ODT RTT_NOM_WR A|ZH A, DIMMO.

P> Rtt Park (CHA/DO)
xHd A0l CHSE ODT RTT_PARK A, DIMMO.

P Rtt Park Dgs (CHA/DO)
2 Aol CHEE ODT RTT_PARK DQS A&, DIMMO.

P Rtt Wr (CHA/D1)
X' Aol CHt ODT RTT_WR A3 DIMM1.

» Rtt Nom Rd(CHA/D1)
xH'ed Aol CHSt ODT RTT_NOM_RD A[ZH &, DIMM1.
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» Rtt Nom Wr(CHA/D1)
xH'ed Aol CHEt ODT RTT_NOM_WR A|ZH MH, DIMM1.

P Ritt Park (CHA/D1)
XH'd AOIl CHEF ODT RTT_PARK 2%, DIMMI.

» Rtt Park Dgs (CHA/D1)
xH'2 Aol CH$t ODT RTT_PARK DQS A&, DIMM.

» Rtt Wr (CHB/DO)
x4 BOf| CHSH ODT RTT_WR A, DIMMO.

» Rtt Nom Rd(CHB/D0)
X2 BOI| CH3H ODT RTT_NOM_RD A|Zt A&, DIMMO.

» Rtt Nom Wr(CHB/DO)
i BOil CH8H ODT RTT_NOM_WR A2 AX DIMMO.

» Rtt Park (CHB/DO)
K2 BOi| CH8H ODT RTT_PARK A7, DIMMO.

» Rtt Park Dgs (CHB/DO)
*{'d Bofl el ODT RTT_PARK DQS A&, DIMMO.

» Rtt Wr (CHB/D1)
xH'2 BOl| CH3H ODT RTT_WR A=A, DIMM1.

» Rtt Nom Rd(CHB/D1)
Sets ODT RTT_NOM_RD A|ZH AH, DIMM1.

» Rtt Nom Wr(CHB/D1)
xH'd BOfl CHSH ODT RTT_NOM_WR A|Z+ &%, DIMM1.

» Rtt Park (CHB/D1)
xH'd BOll CHSH ODT RTT_PARK A&, DIMM1.

» Rtt Park Dgs (CHB/D1)
xH'd BOfl CHSH ODT RTT_PARK DQS A H, DIMM1.

» Memory Fast Boot
0| 252 A0 R E £& AOICH M| 22|7t £7|8t= 1 Egf|o|'dst
Higdet o &~ ASLICH

rir
N
olr
o
fo
kel
ot
A
rr

=2 T M
[Auto] O] #¥2 BIOSOIM X522 T Y ELITY.
[Enabled]  AJAEI2 HZ22|0f CHE XE @FO| 7|ES0 E30]dS 2HH3|
FAGLICE watA R A A AR REAZES TR 98 o227t

& 7|3t=|AHLE Erjjo|'dstX] gt LICt.
[Disabled]  2E & AlOtCto|Z2|7t £7|5t=| 10 E&jo| LT}
[No Training] 2E 2 A|OCH HZ 2|7t Egjlo]'d = X| gb&L|CH
[SlowTraining]2= £& AlOCt H|22|7} Egf|o|'d ELIC}.
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» DigitALL Power

EnterS 52| ME 0|=E AZELICHE ME HRF0A CPUS MY/HF/RE0 gt 2=
s 28 + AL

P CPU Loadline Calibration Control

CPU M2 CcPU ZEO| Ut2t HIHHEoZ ZATL|CH ZE 20l EH0| =242 e
=O0IX| 1 QHEH M52 FAL X[ CPU 9 VRMS| 2 & B7He & USLICH Autol
s = HAsHH BIOSO|AM o] ™S X522 FABfLICE

P CPU Over Voltage Protection

CPU mtHiel H5 5 2|5t Mol otA| S MBIt Auto(AFS)2 = HESHH BIOSO|A 0]
MEg S0 PAHYLICH M0l £242 8BS 7]50| Kot n AIAH0| 2412 4
OIAL_||:|.

M .

P CPU Over Current Protection

CPU IMF B0|| Cet MF X|sts MESILICH Auto(XAHS)2 2 HESHH BIOSO|A O]
MEg x50Z TALICL

[Auto] o] ¥&2 BIOSO| 23| At = A ELICE

[Enhanced] MINF HZE 9lef MF HeE =aefL|Ct

p CPU Switching Frequency

CPU Z0 MetS HHAI7| 1 2|2 HUE 2|A3%16t7| 2/ PWM &8 £ 5 MHBILIC
PWM &tE £ & £0|H MOSFET 27 =OHELICH W2t ghe 22(7] ol MOSFET
Ol CHot HZF S2M0| & FH| Q=X 2RlsHHA|2. K5O 2 M stH BIOSH|A O]
HHES ASE pAeLCH

P CPU VRM Over Temperature Protection
CPUVRM ItE HS £ 243}t =2 Hlghds} Lot

P CPU GT Loadline Calibration Control

CPUO| LHEHEl GPUS| M2 GPU 20| 2t H|H o= ZtAsiL|CH 2E 219l EHO|
=242 Hele 501X/ 1 9H22 452 SHAtE|X|e CPU Y VRME| 22 S7HE 4
UELICE

P CPU GT Over Voltage Protection

CPUGT Itdet B S 9ot Mo 5HAIE MAYLICL XS 2 HH
*E*I’é*%l 7?%92 TEELICH Ho| 2245 B2 J|50| MotE 2
Q&LIC

M .

SHH BIOSOIA] O]
A

BRI

P CPU GT Over Current Protection

WHF E5E I3 CPUGTY MR MSte A BILIC Auto(RFS)I2 = HFSHH BIOSTt
O 4 S XIS2 2 4Lt

[Auto] o] #4732 BIOSH| 23l XtS2= I E UL}

[Enhanced] X7 EoE 3 M7 HeSE HEHHLIC

p CPU GT Switching Frequency

CPUGT M2 ot™AI7| 11 2|2 HRE £ 231617 9ldh PWM S £ E AX™BL|C}
PWM ZtE £ 8 =0|H MOSFET =7t =OFEIL|CE m2tA 2t 22(7| ol MOSFET
F)oZ HFSHH BIOS

Off cHot 2t SRH0| & ZFH|E|U=X] 2RI A2, Auto( XL
ol o] 2EE XF22 F YLt
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P CPU GT VRM Over Temperature Protection

IHE B 5 I3l CPU GT VRME AFE3I7LE AI23IX| 9= =2 AFelL|CH VRM 27t

XEE 22 £ate 32 CPU GT ROt ZHE = JAELICH

P CPU AUX Loadline Calibration Control

CPU AUX M2 CPU H310j| 2t H|2H| MO 2 ZApLICt 2E 2ol BH0| z5+8
o

=
£© Foaf 81 Q32Y M5 ¢S 4 AXIT CPUSHVRMO| 2=t FOFAILIT,

P CPU Core Voltage Monitor
CPU ZO| M-S ZL|E{SY| 2ol Chd =S MEfBIL|C

P CPU Core Voltage Mode
CPU 20| MQt B E= MMBHL|C},

[Auto] 0| ™2 BIOSOIA RSO 2 A ELICH

[Adaptive Mode]  A|AEI S 2[X3517| oot 28 MY S XHEo = HHELIC
[Override Mode] ~ HgS —’F%QE HEY £ ASLCL

[Offset Mode] UM Mets Mo MY @M EE MEiSh £ QUEL|Ct
[Adaptive + Offset] Z=H HAS AH5OZ MHstD QA Fetg MHE 4 Q&LICH
[Advanced Offset]  6}9| HIF0lA M X QM HMetg 2502 MHT o~ YSLICH

P CPU Core Voltage

CPU 0] HS MHBILICH AutoR AF6Ie BIOST} Ol2fet
4502 4¥E 4 L,

pal

q

P CPU Core Voltage Offset Mode
CPU Z0{ TQ QM BES MefgLct

=

P CPU Core Voltage Offset
CPU TOf Mete| @AMl Zfs MABIL|CE

P Advanced Offset Mode
EnterE =21 ot¢| |2 S ZLICH
P> Set Voltage Offset When Running CPU Ratio x8

P> Voltage Offset Control
e QM mEE MEHSL|CE

P Voltage Offset Target
Ml Zte d™ELICL
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P> Set Voltage Offset When Running CPU Ratio x25

P> Voltage Offset Control
Mg emM nEE MERBHLICE

P Voltage Offset Target
I Zte MEELIC

P> Set Voltage Offset When Running CPU Ratio x35

P> Voltage Offset Control
Y EM == MENSHLICE,

P Voltage Offset Target
I Zte MEELIC

P> Set Voltage Offset When Running CPU Ratio x43

P> Voltage Offset Control
Y EM S 2 MENSHLICE,

P Voltage Offset Target
I Zte MEFLIC

P> Set Voltage Offset When Running CPU Ratio x48

P> Voltage Offset Control
Mt QUM mEZS MENSHL|C},

P Voltage Offset Target
I Zte MEELIC

P> Set Voltage Offset When Running CPU Ratio x50

P> Voltage Offset Control
g emM nEE MERBHLICE

P Voltage Offset Target
I Zte MEFLIC

P> Set Voltage Offset When Running CPU Ratio x51

P> Voltage Offset Control
Mg emM nEE MERBHLICE

P Voltage Offset Target
QI Zte MEFLIC
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P CPU GT Voltage Mode
CPU GT Mfs &&gfLICt

[Auto] O] 482 BIOSOIM Rt52 2 T ELICH

[Adaptive Mode]  A|AR] Msg 2[&3t6h| @3t =8 MYS IS 2 MEELICH
[Override Mode]  MYUS +5CE MFY £ JYSLICH

[Offset Mode] QUM Mg MMt MY QUM IEE MEE 4 UEL|Ct
[Adaptive + Offset] Z=H MYS XASCE MFstD QM Mebs Y & JSLICH
[Advanced Offset] o}9| HIFOIA M U QEM MRS 2502 MHT 4 UGL|Ct

» CPU GT Voltage

CPU GT M2 MAEBILIC AutoZ M SHH BIOS7L 0213 MY S AH5O = MHSIHLE
SEOE HEY £ UGLICHL

» CPU GT Voltage Offset Mode

CPUGT M @I Ml I EE MEfSHL|CE

» CPU GT Voltage Offset
CPU GT Hefof st @AMl Mets M™tL|Ct

» CPU SA Voltage Mode
CPU SA Tefg M@ efL|Ct

[Auto] O] ™2 BIOSOH|A RS2 M EIL|CEH

[Adaptive Mode]  A|AEI M52 2[H3tetr| 23t =8 MY S A5 2 MABLIC
[Override Mode]  MYS +5O= HNT 4 USLICH

[Offset Mode] QUM MAS MEstD MY QM REE MEHTH 2~ QIEL|CE
[Adaptive + Offset] ZH MUS AISO2 MHSIT QI Al FAtS MAEE 4 QI&L|CE
[Advanced Offset] o}%| HIFOA M X QEM Metg 2502 MY 4 QUGL|Ct

» CPU SA Voltage

CPU SA Tgt2 MESILICE Auto2 H7ESHH BIOSZt O[22t MU S XSO =2 MPSHALL
+502 MFT 2 USLICH

P CPU SA Voltage Offset Mode

CPUSA M QI M IES MEHSHL|CT

» CPU SA Voltage Offset
CPU SA Mol CHEt @Al FMerg ME st

54 BIOS (HIO|RA) ¥H



P CPU E-Core L2 Voltage Mode
CPU E-core L2 MQt REE MMILICH

[Auto] 0] 82 BIOSHIM RS2 - ELICH

[Adaptive Mode]  A|AHEI M58 X[Z{5t6t7| 3t 28 ML S X522 FFLIC

[Override Mode] ~ HYS +S22 MF 4 YHLICL

[Offset Mode] QUM HAS MFSIn WY QUM IEE MESh 4~ QI&LCt
o

— AN
[Adaptive + Offset] =X HUS AE5OZ MAsIT QM Mg MY 4 UELICH
[Advanced Offset] 8} M50l M M Sl @Al MotS A=02 MATH A

» CPU E-Core L2 Voltage

CPU E-core L2 M BEE MFBILIC}
MY ALE AR AL 2502 HET 4 QELICE

>
c
=
0
Hu
nz
0>|
U_U
o
n
N
o
jr)
r.?l
rulo
Rl
o
|0
Hu

» CPU E-Core L2 Voltage Offset Mode
CPU E-core L2 MQl QI Al @ EZ MESHL|C},

» CPU E-Core L2 Voltage Offset
CPU E-core L2 T 0|l Cio Al Mets M etL|ct.

» CPU VDDA Voltage
CPUVDDQ HefS MgefL|Ct.

» CPU VDD2 Voltage

CPU VDD2 HerS MMBILICE AutoQ 2 MMM BIOST} 0|23t Mg Xts52=2
HHESIALE A 522 B + ASLICH

» CPU 1.05 Voltage

CPU 1.05 Mef2 AXNBILICE Auto2
SEsAL ARSIt 2502 dHg

» CPU 1.05 Voltage
CPU 1.05 M2 MATIL|C} AutoR 2 A SHH BIOS7t O|2{$H M4S Xt52
HHSIIALL AIBRI7 50 dFe Nlﬁl—l Ch.

Hu

» CPU 1.8 Voltage

CPU 1.8 M2 MHEILICH AutoR 2 HFSIH BIOST} O2{8 MRS XS = HFSHHLE
MERIIt 522 HHY 4 ABUICE

» CPU AUX Voltage

CPU AUX HetS HFBILICH Auto2 2 &7
B NS 4502 HHE & YBLITH

o
oF
o
e
w
o
)
M
o
il

oEgE HSe=

P CPU PLL SFR Voltage

CPU PLL SFR M2t2 MESILICt Auto= HASIH BIOSIt O[2{3t MYS XSO 2
HESALL 522 ¥ & JAELICH
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P GT PLL SFR Voltage

GT PLL SFR Mef2 MAETILICH AutoZ MASHH BIOST} 0|2{% HRYS AHE5C2
SEILL 50 HEE & UALIC

» Ring PLL SFR Voltage

Ring PLL SFR T2 SFBILICI Auto SH3{B! BIOST} 0l2f3t MRS HEO2
ML +S0E MaE 4 Attt

» SA PLL SFR Voltage

SAPLL SFR MfS HESILICE Auto2 MHSIH BIOS7 O|2{Tt HMYS XS =
AFEs AL *EOE 2P+ ASFLICH

» E-Core L2 PLL SFR Voltage

E-core L2 PLL SFR MelS MABILICt Auto2 2 HXSHH BIOS7} 0243t HAS XIS R
HESI AL ALEALI} = EOE 4 £ AELICH

» MC PLL SFR Voltage

MC PLL SFR MgS HAEL|Ct Auto2
s AL PRXWP >E02 ME 4 AL

» DRAM Voltage
DRAM HefS MESILICE AutoR =2 HFSHH BIOSTVt 0|22t S Ats2= HFSHALE
AHEXIIt ¢%9 HES > %!ﬁ'—llif.

» DRAM VTT Voltage

DRAM VTT M2 AHNBtL|C} Auto

= MY BIOSTHOI2{3t LS AE2=2
MRS AEAIL 2502 MRS & USLICE

» DRAM VPP Voltage

DRAM VPP MfS MHTILICE AutoL 2 MASHH BIOS7} O|2{¢t Mg XAtE2 2
S B! 2SO HEE 4 SaLIt

» DRAM VREF Voltage Control
CPU E= HWOIlA H|ofe DRAM VREF T2 MEfgiL|Ct,

» DRAM DIMMA1 VREF Voltage

DIMMA1 VREF Hetg AEeILICt AutoQ 2 HASHH BIOSTt 0|23t MY S X522
HHSALL ALRIZ S22 HF Y £ UFLICH

» DRAM DIMMA2 VREF Voltage

DIMMA2 VREF MeS MHBILICH AutoC 2 M7ESHH BIOS7t O[2{3t MY S XSO E

YL AR 522 BFHEY & ASLICE

i

» DRAM DIMMB1 VREF Voltage
DIMMB1 VREF HMetS HABILICH AutoL 2 MXSHH BIOST} O[3 HAS XIS =

SHSAL BT 2502 e 4 AL,
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» DRAM DIMMB2 VREF Voltage

DIMMB2 VREF T2 MAESILICE AutoQ 2 MXstH BIOSTL 0|2{¢8t MYS X522
MESIHLE AFRXI7F 2502 MASHA QIALICH

» DRAM Voltage Mode
DRAM Mgt REE MEHBHL|CE

[Link] DE Hi22| Dol ChEt DRAM MYS 1 Me &~ ASL|CH
[UnLink] 2t 2| Mol et DRAM T e e = JAELICH

» DRAM Voltage

= HIZ2| M 20i| Cist DRAM T efS B BLIC}. AutoR 2 ©FSIH BIOS7F 0|28t
LS ANS2= AHSIALL MEXI 522 4 f.

» DRAM DIMMA1 Voltage

DRAM DIMMA1 MetS B2 MAYLICE Auto = HASHH BIOSTt Ol2{st MYs
NS E PG ABAIL 522 HHE & UFLICE

» DRAM DIMMA2 Voltage

DRAM DIMMA2 Mot H 2 MAEBILICH AutoL 2 AT
XSO 2 HFSIAHLL AIBAIL =522

tH BIOSZH O|2{%t Hets

mi
bl
ot
4>
$0
o>
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n
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» DRAM DIMMB1 Voltage

DRAM DIMMB1 MS H 2 ANBILICE AutoL 2 HASHH BIOSYf of2{at Mt
Aoz JHK-I“|—7-|I_|- fRIUf SO MFT £ ASLICH

IIJIO

» DRAM DIMMB2 Voltage

DRAM DIMMB? M2 H 2 MHBIL|Ct AutoR =2 HXSHH BIOS7} o[2{%t HtS
NHES2E HFSAL ABAIL 522 HHE & AUFLICE

» DRAM VDDQ Voltage

DRAM VDDQ Hete AEetL|CL Auto 9
MESIHLE AFRXIL 2502 MXEH &

» DRAM DIMMA1 VDDQ Voltage

DRAM DIMMA1 VDDQ S 22 MMEILICH Auto2 2 MAsHH BIOSIt O[=2{3t MY 2
SO HHSIHLL LRIt 25O = MHE 4 AUSL|C

» DRAM DIMMA2 VDDQ Voltage

DRAM DIMMA?2 VDDQ M2 2= ANt
AHEO2 MESAHLL ALK 2502 A
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>
O
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%
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» DRAM DIMMB1 VDDQ Voltage

DRAM DIMMB1VDDQ HYS H 2 MALICt AutoQ 2 MFSIH BIOSTt 0|2{% MYS
NS = HEYSHLL AR =522 HFY 4= AUSLICH
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» DRAM DIMMB2 VDDQ Voltage

DRAM DIMMB2 VDDQ H S HE 2 MALICt Auto2 2 MFSIH BIOSTt 0243 MY S
NSz HEYSHLL ABAIL =522 HFY 4= AUSLICH

» DRAM VPP Voltage
DRAM VPP M2 MHETHL|C} AutoQ 2 MASIH BIOS7} O2{3t M2 502
HYSILE SR 4502 MHE 4 UBLICH

» DRAM DIMMA1 VPP Voltage

DRAM DIMMA1 VPP MefS HE 2 MEBIL|CL AutoCE AXSHH BIOSTt 0|2{ot M2
XSO MHSIHLL ALK} ¢%9§ MHE 4 %ﬁl—l Ct.

II

» DRAM DIMMA2 VPP Voltage
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o
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et 2 MHa I ARt B o AHe L St

» DRAM DIMMB1 VPP Voltage

DRAM DIMMB1 VPP M2 HE 2 MHYLICH AutoL 2 HFSIH BIOS7t Of2{et ML
XNSO2 HHESIAHLL A8 522 Y + USLICH

rul

» DRAM DIMMB2 VPP Voltage

DRAM DIMMB2 VPP Mt HE = HF . Auto2 2 MHSIH BI0S7} O[3 MY S
XS Z HFSI AL AR} QE *E*é*%* = AFLICH

» PCH 0.82 Voltage

PCH 0.82 MS HMBILICE AutoC 2 HASHH BIOSYt O[2{3t MYS XSO 2
ML fQ-XWf TSR % %*—T—%!ﬁ'—lﬁf

P CPU Memory Changed Detect
CPU EE= H22|7} wH|El A2 2EISt= St A|ARM 10 HIAXIE EASIES
23St ALY v ettt

[Enabled]  A|ARI2 SEIS= SO HAIXIE EAISCHS M ZXof st 7|2
HFYE ZLsl{of Bt
[Disabled] 0] 7|52 HI2&2st ¥ BIOS B S FAIRLICH

P 0OC Quick View Timer

o} HO| EA|E|= 0C 2 %ol K|
Mo wEg TAISIK eI

il
>
N
o
il
nl
()
o
Q
o
o
o
Hu
%
2
_o'_l-
i)
@©
o
wn
!
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(@]

P CPU Specifications

EnterE =2 59| M7= SO{ZYLICE. 0 &tef b= EX|E CPUS| HEE EAIYLIC F4
712 =21 AMEX| O] HE im0 BHAZ = AELICH 47| HE.

p CPU Technology Support

EnterS 531 °|‘T| H == SO{ZLICL 3t9l Hlm= EX[E CPUS £ 7|52
2ojEFLICt 87| M8,
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» MEMORY-Z
EnterS =2 ME 7S ARLICH O] ME OjFes X E HZ2[9 2= &
BASLICH AFBRHE HHEX| [FEI7IE S2f M W0l AHAS & UFLIC

DIMMA1 Memory SPD

DIMMA2 Memory SPD

DIMMB1 D
Motherboard settings DIMMB2

SETTINGS

11——: Move

Use USB o fash B10S
ESC: Exit
M-FLASH F1: General Help

» DIMMx Memory SPD
EnterE 52| ME 0|7 E AZELICL 0| ME H7e X8 HZ2|e HEE

HEARLICH (7] T8

P CPU Features
EnterE =2 M2 7 E AFELICH

Limit CPUID Maximum [Disabled]

T [Enabled)

[Disabled)

Motherboard settings e [Enabled]
SETT'NGS e etch [Enabled]
CPU AES ct [Enabled]

[Enabled]

Use USB to flash BIOS

M-FLASH Fi. Ganeral Helo

» Limit CPUID Maximum
0| &52 AH2st0] & CPUID g2 ZA 3 *
[Enabled] BIOS 7t jtIEH CPUID & Zt PUID % QE OTZMME

RIZISIX| o O F STHH S| HEl SRS HHY 4 YBLICH

[Disabled]  AIA| =|cH CPUID €121 Zt2 A

ol

o
I
n
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P Intel Virtualization Tech

Intel Virtualization technology(QI2! 7tAt3} 7|&)S g4t L= HIZ Mt 4 JQSLICH
[Enabled] 0| 7|&& gMatstH S FE0| SEIAOl ME|Mof|A o] 2EHHE

AlSHSE 2~ QI A|AEIS O8] JHQ| 7HAlSH A|AEIOZ IPEEIL|[|.
[Disabled] 0| 7|5E HIEMate & ASLIC

P Intel VT-D Tech
0| +=2 & AF23IK Intel VT-Dlintel Virtualization for Directed I/0) 7| &8 &A3} =

Hlgt-gatet = AFLIC

» Hardware Prefetcher
SHEL)| 0] Z2|H|X (MLC Streamer prefetcher)7|s2 g3} £ H| g2 dotet &
UAELICH
[Enabled] StESo] Za|HiX7t XtS O 2 H|0|E et HHES
L2 Al 2| THK[sto] CPU A58 XHS 2 &L,
[Disabled] 0] 7|5& HIgMate & ASLICHL
P> Adjacent Cache Line Prefetch
CPU St=90] Z2||A] (MLC Spatial prefetcher)7|52 &M3} = H|&MstEt &
UA&LICE
[Enabled] 0| 7|5& &Metstof 7Hf| XA AIZtg E0|1 EXH 28

E
[Disabled] 9.**5| FHAl 2t 2 sHElL| Tt

P CPU AES Instructions

CPU AES (Advanced Encryption Standard-New Instructlons] g gt ke
HIgMatel = AUELICH O] /2 CPUZL 0| 7|58 XSt 20T LIEFELICE
P CFG Lock

MSR 0xE2[15], CFG 2t HIEE &2/ 38iA & 4 YSLICH

[Enabled] CFG E HEE &2 5= YSLICL

[Disabled] ~ CFG & HIEE &2 siHE 4 A&LICH
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M-FLASH M|+

M-FLASH= USB Z2i{A| E2I0|E 2 BIOSE YO0|Edt= U HI%ELIEL MSI
AO|EO|M @l HE B A X|SH= £| 4 BIOS IHY S CHREE511 BIOS MY S USB
S2Al Z2t0| 20l MESHYAIR. T2 Lk of2f THA|off 2t BIOSE %*E'Ilolﬁﬁfé!*lg.

1. YO|0|E mp0| SO{AU= USB 22 Al E2I0[EE HREOff URLICE.

ﬂJIO

2. M-FLASH "5 22I5IH 28 HAIX[7F ZEAIELIC YesE 2216t MR st Z2Al
HEZ Sojzuct

System will auto reboot and enter flash mode.
Do you want to enter flash mode?

Yes

3. AAHEI0| Z2HAI ZER SO/t MR = T M w7t LEFELCY,

File Path : fsO:\

Drive File

2015/07/01 12:34:56 BIOSFILED1
BIOSFILED2
BIOSFILED3
BIOSFILED4
2015/07/05 123 BIOSFILEDS

2015/07/07 12:3: BIOSFILED7
BIOSFILED8
2015/07/09 123 BIOSFILEDS

1
1
1
1
1
201 5 BIOSFILED6
1
1
1
2015/07/10 12:34:56 BIOSFILE10

4. BIOS MU S MEHSIO] BIOS YIHIO|E T2 M ME FIsHstL|CL.
100%2 A2 EH A|AHO| ASOZ HEYEL|CH
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oCc =2 M|

O| M2 AIE3t0] BIOS T2 ES MATH 4 UFL|CH,

Voltage
CPU Core;
1.288V

Motherb

SETTINGS

System 12V:
12.096V
DRAM:

» Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6
W 2L Z2L1/2/3/4/5/6 22| EnterE =2 ot¢ HFZ2

fupn
2
oy
i
n

P> Set Name for Overclocking Profile 1/2/ 3/ 4/5/ 6
oxf @ 232 TR2LO| 0|8 XIHTLIC

P> Save Overclocking Profile 1/ 2/ 3/ 4/5/ 6
Six @ 22 T2 LS XZEELICE
P Load Overclocking Profile 1/ 2/ 3/ 4/ 5/ 6
Six QH 2HZ T2 LS 2L
P> Clear Overclocking Profile 1/2/ 3/ 4/5/ 6
oixf @H 22 T2 Z X|FL|Ct

P OC Profile Load from ROM

BIOS ROMO|M 0C Z2EE ZEFfL|Ct

P 0OC Profile Save to USB

0C Z=2HS USB E2ilA| =2t0| 20l MARLICt USB E2iA| E2t0|E= FAT / FAT32
& 4/0|0fOFRILIC

P 0C Profile Load from USB

USB Z2{A| E2t0|20jA 0C Z2ES 2EFLICE USB ZaiA| E2t0|2 &= FAT / FAT32
E40|0foF FL|Ct.
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StESIIO] 2L E HiF

Ol HiROM=E M £ 5 502 £FSIL CPU/ A|AH HMS BLEE & 4= AELICE

Fan Control

PUMP 1 || System 1 ystem 2 ystem 3 | | System 4
0 0 C 0

stem 5 ystem 6 ystem 7 ystem 8 | W Flow 1
ORPM 0 ORPM 0

- 22yst0] Ante
[v] Smart Fan Mo We sAst
s 23
85C/185F/  100%
WCNSBF 6%
Temperature Source P — ~OtE ™ RE|
; =
1CPU HOCI0EF 13% L
CPU Fan1 step up time
204
. s Y
CPU Fani step down time
:0ds
AlLFull Speed(F) | All Set Default(D) | Al Set Cancel(C) = SESESPSEII=S
2c e
— e

« ADLE M - 0| ST ADLE M J|5S TSt/ HIEHLSBILIC ADLE B HX) CPU /
AAE L0 M2t CPU/ A M ATE NSO2 THoH0 HYZ olgt AlAH 242

YXISh= Fo{ 7| ST

P> Settings Buttons
= QEE ADC -

W 452 FHSD W ZES HE ot 3 WO Mh2 AHSH=K| ZHolghch

BIOS (Hlo]A) MH
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[ CI=Y

Hardware Monitor

[ Temperature

©PWM (DG OAuto
Temperature Source
PU

CPU Fan1 step up time
1s

CPU Fan1 step down time
1S
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S MEst W AE gol M A EE S
S5t 20 W £285 =FLICH
ek Rl

Fan Control

PUMP 1

[w] Smart Fan Mode

All Full Speed(F)

11.928

ystem 1
ORP)

Y 0

C3

All Set Default(

M

M

| sscresF
| 7ocnssF
55C/131°F/
4OC/104F/

System 2 | [ System 3 | [ System 4

ORPM

System 5 || System 6 | | System 7 || System 8 | [ W Flow 1
A 0.0L/M

100%
63%
38%
13%

All Set Cancel(C)




BIOS 2|4l
Er HE2 fls H
ot

ol OS2
+ BIOSZ 0|53t = F6 5 =2
« BRI S 0] CMOS 22/0f HHE F2HA|
e ZTH|/0 TSl CMOS 22|0 &

& ERAIE

CMOS L|O|E{E AtA|B}7] 0l ZHFE{ H2I0| A =X 2FoleH O} gtL|Ct. BIOSE

A ste]ol CMOS 22]0] HI/ HE M2 TN L.
BIOS(H}O|2A) HH|0|E

M-FLASHZ BIOS YGI0|E
/0| E &t7|H:

Yt BEO W= HA BIO
ajA| Szfol o HFBLICY

BIOS AGIO|E:

1. Multl BIOS AQ|X|2 CHAF BIOS ROMRE MEHFLICH HiQIE =0]| O] AQX|7t gl

2 0| T Z AL

%*HIOIE IHo] SO{AU= USB S2A| E2t0|EE USB ZEOf| A ARfLICH
=]

3. Z5| ZEE MESIE O

= POST Z0f| X{EEISIT Ctrl + F5 7|2 F£2 LIS Yes2 S2I5H0] A|AH
HESHHAI2.

= BIOS(HIO|2A)E S0{7}7| 2/d POST S¢F X F &St Del 7|E FELICtH M-FLASH
E| |:|-

HES 22|61 YesE S2I6t0] A|AHIS TR B
4. BIOS ItUS MEASIO] BIOS YHI0|E T2 MM S FISH LT
5. OIAIXIZt LIEF'H YesS 22I5t0] BIOS 87L& AIRELICE
6. 100%= 2AZE[H A|ARO| XHSO2 RS EL|Ct,

BIOS (HfO|2A) M

=flcliorg Z It LIEHE 4= AELICE BIOSE 2| Mist=

S I g MSI ZAIO|EO|M CHRZESH 2 BIOS IHYS USB
C

65



MsI Ezf 2 MIE{2 BIOS YH[0|E

|0 E &t7| H:

o LAN E2t0[tH7} o]0 MX|=|0f Q1 QUL AZO| SHIZAH B0 J=X| ZelgtLct,
* BIOSE YHIO|ESHY| MO CIE S8 T2 ATELNE 2F HOMAQ,

BIOS YHI0|E:

1. MS| E2{= HME{E Mx| 5 A|ZFst2 Support H|O|X| 2 0| SEHLICE
2. Live Update £ MEst D Advanced HES 22IELCt

3. BIOS I}YS MEHSLD Install HES S2IBHL|C}

4. MK 22 HAX| 7} LIEFLHH Install HES 22lgfLCt,

5. BIOSE YOIO|EsHT| fI6 A|AHO| XHS 2 CHA| A|ZHEIL|CH.
6

240l BIOS TRAIAT} 100% HEE|H AAHO| XISQ2 MAIZHELICE

Elj4] BIoS HES Z BI0S YLI0|E

1. TS IE0)| U= A4l BIOS TS MSI® HALO|E0f| A LR 2 E FHL|C},

2. BIOS It 0|22 MSI.LROMO 2 WAt 1 USB Z2f4| =2to| 20| XM AHStL|Ct.
3

CPU_PWR13! ATX_PWR10|| ¥ 35 HXE AZAYLICH (MY = FX|gt
I QBL|C}H)

4. MSI.ROM It0| X{&E USB Zali4| E2to|EE £H 1/0 T2l E2l+ BIoS ZE|
gt

5. Ea2li#l BIoOS HES =2{ BIOSE Zai#|stH LED EA|S0| Zteto| 7| A|ZHEtL|CE,
6. TENAJLAZEH LED EAISO| HELICH
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