Gigabyte Sandy Bridge Overclocking Guide
Overclocking Sandy Bridge

lntro and disclaimer

So, starting Monday 10th the Sandy Bridge processors are available for purchase. There is much
controversy about the new architecture, and Intel alledgedly "killing" overclocking, but the truth is that
overclocking on Sandy bridge is great fun and gives some fantastic results! This tutorial will show you
how to get in on the action, and give a quick demonstration of the different styles of overclocking that
can be done on this platform.

First of all though, a few disclaimers are needed.

e If you overclock your system, the warranty on those parts becomes void. Any damage caused by
overclocking (even when done correctly and carefully), hardware or data loss, is NOT under
guarantee. We wholeheartedly support overclocking here at Gigabyte, but by definition, if you
overclock, you are running your hardware above specification, meaning that you yourself are
responsible for the results.

e In overclocking the rule is always: YMMV (Your Mileage May Vary). In clearer words, this means
that every individual chip, every individual board, every individual RAM module and every
individual power supply has slightly different electrical characteristics, and they ALL can
influence the overclocking results, good or bad. If you get bad results, it can simply be bad luck.
Therefore, we cannot guarantee ANY results at all.

e Forreadability and briefness, this guide is written assuming you have at least a basic
understanding of overclocking on P55, X58 or AM3 platforms, and the risks involved. If you do
not, please read any of the basic overclocking tutorials available on the web before returning
here.

e AlLvalues you see in the screenshots are done using our particular setup, and your computer is
different. Do not blindly copy these values and expect it to work. Overclocking (especially in
stage 2 and 3) is a process that requires your personal touch and input. So, with that in mind,
you should treat all the values, settings and results (basically anything expressed with a number)
as an example, not as a recommendation.

With that out of the way, lets get going!



Summary
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* Stage 1: A conservative, dynamic overclock
e Stage 2: A static high-performance overclock
e Stage 3: A benchmarking overclock

(hat gou need to Overclock Sandy Bridge

Hardware
To get overclocking on Sandy Bridge you need:

* An Intel Sandy Bridge “K-model” CPU. At the time of writing, only two suitable models are
available: the i5-2500K and the i7-2600K

* A Gigabyte P67 Motherboard. The screenshots are all taken on a P67A-UD7, but the basic
functionality is the same for all P67 boards.
ATTENTION: You cannot overclock on an H67 board!

* Agood cooler to keep your CPU cool. Preferably a tower cooler with 12cm fan, or watercooling
for the highest overclocks.

* Of course, a good power supply also helps a stable overclock.

Software

You need the following software to follow this tutorial:

e 0S: We used Windows 7 64bit for our testing, but any windows version can follow this guide.

e Temperature monitoring: You need to make sure your CPU is not overheating. We used
CoreTemp, but there are many other good alternatives.

e Frequency analysis: To monitor the processor’s frequency, use CPU-Z

e Benchmarking: To measure how much performance is gained from overclocking, there are many
tools out there. We have limited ourselves to a few popular benchmarks: wPrime 1.55, SuperPi
mod 1.5, Cinebench 11.5

* Stability testing: To make sure that the CPU is still stable after overclocking it, and to test if it will
not overheat even in extreme conditions, we use Prime95 to put 100% load on all CPU cores.



Degigning qour overclock

When you start overclocking, it’s important that you first think about what you want to accomplish.
Different users want different things, and this means you will make different choices and demands for
your overclock. This guide gives you three examples, but you may of course design your own set of
expectations and demands based on your own preference.

Stage 1: Conservative Dynamic overclocking

The easiest to achieve, and most power-efficient way to do overclocking, the dynamic clock will be the
best way to do it for most users. We leave all the power saving features on (EIST, C1E, C-states), and
don’t change the voltage. If the PCis idle, the CPU will clock itself down and use a lower voltage. This
Overclock is simply a faster version of the stock processor, with ALL features turned on.

Stage 2: Static ﬁt’gh-performance

Taking things one step further, we turn off the power saving features for the static overclock. The CPU is
now always in it’s fastest state, but uses more power and will produce more heat. We also raise the
voltage to reach the highest possible speed, while still keeping stability to make the PC usable in a day-
to-day situation.

Qfage 3 Benc/zmarh'ng

Pulling all the stops, we overclock the system to it’s very limit. This kind of overclocking is fun to do, and
can get very addictive and competitive, but the resulting system will not be stable or usable in real-life
situation. At this point, we are purely doing it for the fun and the sport!

A look at the new BIOS

While the differences between previous platforms and P67 are huge, the Gigabyte BIOS still has the
same well-known layout and functionality, so you will feel immediately at home if you’ve ever had the
pleasure of working with one before. Still, let’s look at each page in detail before we start changing
anything. These photo’s are taken with F6x, which is a particular overclocking BIOS, but all the features
should be the same as on all BIOSes on the website.



First, the familiar start screen. Nothing special here, everything is just like we all know!

P MB Intelligent Tweaker(M.1.T.) Load Fail-Safe Defaults

b Standard CMOS Features Load Optimized Defaults

b Advanced BIOS Features Set Supervisor Password

» Integrated Peripherals det User Password

» Power Management Setup Jave & Exit Setup

b PC Health Status Exit Without Saving

Esc : Quit Ti++: Select Item F11 : Save CMOS to H[ﬁE

FB : Q-Flash F10 : Save & Exit Setup F12 : Load CMOS from BIOS

Change CPU's Clock & Uoltage




Going into the MIT menu we see the familiar interface. The 5 submenus, and the status information of

your system.

CMOS Setup Utility - Copyright (C) 1384-2011 fward Sof tware
HB Intelligent Tweaker(M.].T.)

P M.L.T Curr [Press Enter]
b Advanced Frequency Settings [Press Enter]
b Advanced Memory Settings [Press Enter]
¥ Advanced Uoltage Settings [Press Enter)
» Miscellaneous Settings [Press Enter)

BIOS Version

BCLEK

CPU Fregquency
Hemory Frequency
Total Memory Size

CPU Temperature

Ucore
DRAM Voltage

Ti+«:Move Enter:Select +/-/PU/PD:Value F10:Save ESC:Exit Fl:General Help
FS:Previous Ualues Fb:Fail-Safe Defaults F?:0ptimized Defaults




This is the MIT current status screen. It’s a great resource for information, especially if you are trying to

solve memory problems. We don’t have any memory problems at the moment, so let’s move on!

CHOS Setup Utility Copyright (C) 1984-2611 Award sof tware
M.1.T Current Status s

CPU Hame Intel(R
CPUID BOGZO6AT
Update Revision G80660|7

BCLK 99.86 Mz

Turbo Ratio

Non-Turbo Ratio

Turbo Frequency(MHz)
Non-Turbo Frequency(MHz)
Core Temperature(*C)

DIMM Slot (MB)
Enabled Slot (MB)
Total Memory Size (MB)

Channel A
Channel B

Tti*:r?E'an Enter:Select +/-/PU/PD:Value F10:Save ESC:Exit Fl:General Help
Fo:Previous Values Fb6:Fail-Safe Defaults F7:0ptimized Defaults




Advanced Frequency Settings. Here things get really interesting. We see the main multiplier (CPU clock
Ratio), a link to even more advanced CPU features (next picture), and here we can also change the BCLK
and the memory multiplier. Because on Sandy Bridge the BCLK is not flexible like on other platforms, we
will do the overclocking by raising the Multiplier, and leave the BCLK alone until we start finetuning it for
the ultimate performance in the benchmarking Stage. Because we will not change the BCLK, memory is
not affected by CPU overclocking, so we will leave it out of this guide.

CHOS Setup Utility Copyright (C) 1984-2011 Auard

! Sof tware
Rdvanced Frequency Settings

CPU Clock Ratio [34 XI i [H’.m '!';?Ip

P Advanced CPU Cope Features [Press Enter]

BCLK/DMI/PEG Clock Control [Disabled)

h 160, OMHz
system Memory Multiplier (SPD) [Auto)

Tis«:Move Enter:Select +/-/PU/PD:Value F168:5ave

: _ SC:Exit Fl:General Help
F3:Previous Values F6:Fail-Safe Defaults F7:0ptimized Defaults




And now we arrive at the real heart of the overclocking settings. Here we will find the Turbo mode with

all it’s settings, as well as the power saving features and the multiplier again.

For the first stage, we will use the turbo mode, for the second and third stages we will raise the stakes

and turn off all the features here.

Also worth noting is the Internal CPU PLL Overvoltage. This is a setting that allows extra performance in
the third stage, and is presently only available in this F6x version BIOS. It will also feature in later BIOSes.

CMOS Setup Utility - Copyright (C) 1984-2611 Auward Sof tware
fdvanced CPU Core Features e

CPU Clock Ratio

(34 XI Item Help

Internal CPU PLL Overvoltage [Autol - ;
Real-Time Ratio Changes In 0S [Disabled) )
Intel(R) Turbo Boost Tech. [Auto]

~Turbo Ratio(1-Core) 38 [Autol

-Turbo Ratio(2-Core) 37 [Auto]

~Turbo Ratio(3-Core) 36 {Autol

-Turbo Ratio(4-Core) 35 [Auto)

-Iurhu Power Limit(Watts) 95 [Autol

-Lore Current Limit(Amps) 97 [Autol

CPU Cores Enabled [alll

CPU Multi-Threading [Enabled]

CPU Enhanced Halt (CLE) [Auto]

C3/Co State Support [futo]

CPU Thermal Monitor [Auto]

CPU EIST Function [Ruto]

Bi-Directional PROCHOT [Auto]

TseiMove Enter:Select +/-/PU/PD:Value F10:Save ESC:Exit Fi:General Help
F5:Previous Values F6:Fail-Safe Defaults F7:Optimized Defaults




Next up is the other very important screen for overclockers: voltage control. This screen is a bit simpler

then it is on other platforms, but there are some new terms.

Stage 1 will leave this screen untouched, but for stages 2 and 3 we will spend some time in here.

CMOS Setup Utility - Copyright (C) 1984-2611 Auard S0f tuare
Advanc Uoltage Settings )

Item Help

Load-Line Calibration [Auto] 3
CFU Ucore 1. [Auto] FﬂtﬁﬂfﬁFdF

EFE.f'I.JH Uoltage : [Auto] (Level 1]
system Agent Uoltage 0. [Auto] | ight |

FCH Core : [Auto] g
CPU PLL ; Hte] ELewlal ]

DRAM Voltage : [Auto)
DRAM URef . 8. 75 [Auto]
DRAM Termination :R [Autol
Ch-A Data URef. ), [Autol
Ch-B Data URef . 2 [Auto]
Ch-A Address URef . [Auta]

Tl+e :Hove E?ter:ﬁetett +/-/PUsPD:Value F10:Save ESC:Exit F1:General Help
F5:Previous UValues F6:Fail-Safe Defaults F7:0ptimized Defaults

And that’s all the screens we need for overclocking! Let’s work!



“Preparation

There are some things that need to be done before we can start overclocing. It’s the same for
overclocking on all platforms, so I'll just put a quick checklist here for your reference. Make sure you tick
off the whole list before you start overclocking! It may take some time, but if you run into problems
later, it's always good to be sure it’s because of your overclock, and not one of the factors below.

* Install the PC and components

e Install all the software you want to use

*  Virus check

e Do stability test

e Check temperatures and make sure the cooling is ok. You need a lot of headroom at this point,
in later stages the temperature will go up very quickly!

e Perform all the benchmarks of your choice to set a baseline performance, so you know how
much you have gained when you are done.



So, here is our baseline performance:
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Gtage 1: Conservative Dmanic overclocking

So, we have everything ready, here we go!

At first, we will keep things conservative, we aren’t changing much. For this overclock, we will use the

great new implementation of Turbo Boost Technology.



Simply go to the advanced CPU core features screen, and change the following values:

CMOS Setup Utility - Copyright (C) 1984-2011 Award Software
Advanced CPU Core Features

CPU Clock Ratio (34 X1 Item Help

Internal CPU PLL Overvoltage [Auto] Menu Le
Real-Time Ratio Changes In 05 [Disabled]

Intel(R) Turbo Boost Tech. [Enabled] Thermal Desi
-Turbo Ratio(1-Core) 38 [ 45] Limit
~Turbo Ratio(2-Core) 37 [ 45]

-Turbo Ratio(3-Core) 36 [ 43

-Turbo Ratio(4-Core) 5 [ 43)

~Turbo Power Limit(Watts) 95 [ 120]

-Core Current Limit(Amps) 97 [Auto)

CPU Cores Enabled (All]

CPU Multi-Threading (Enabled]

CPU Enhanced Halt (C1E) [Auto]

(3/C6 State Support (Auto]

CPU Thermal Monitor [Auto)

CPU EIST Function [Auto]

Bi-Directional PROCHOT [Auto]

Ths¢ :Move Enter:Select
FS:Previous Values

'/—'/Pl'l/PD:Ualuc F10:Save ESC:Exit F1:General Help
F6:Fail-Safe Defaults F7:0ptimized Defaults

0Ok, let’s look at it in some more detail.

We have changed the Turbo Boost jump, but not any of the standard settings of this processor. That
means everything works as normal, even power saving features, but when there is workload and enough
power available, the CPU will jump into turbo mode and go to 45 multiplier for single- and dual-
threaded workloads, and to 43 if more then two cores are put to work. This will give us clockspeeds of
4,5GHz and 4,3GHz respectively. 4,5 GHz? Is that conservative? Yes, on Sandy Bridge it is! As you will see
in stage 2 or 3, the actual limit is much higher.

Now, of course all this extra performance does use some extra power. That’s why we raised the Turbo
Power limit to 120W, so there is extra power available when the CPU needs it. Don’t be too afraid of this
value, the CPU will now use a it’s absolute maximum the same amount of power as a core i7-920 at
stock settings. Any decent air cooler will be able to deal with this heat.

Now, go into windows and start checking performance, stability and heat. If you think you can go a little
further based on your measurements, adjust the numbers to your liking. Remember, these values | am
posting here are examples, not recommendations!



Here are our results, you can see great improvements in all categories!

N—— ==

File Help

(*)|CINEBENCH

RELEASE 11.5

OpenGL —  Fun
CPU 8.74 pts | Fun

Welcome o CINEBENCH R11.5 - click on one of the 'Run’ butfons io start a test.

i)

164
a2




Hcruz Hcouz =@ = 5 ‘
= cPU-Z o =5[=

U | aches | Maboard | Memory | 5D | Graptics | about | CPU | Caches | Manboard  Memory | 5D | Graphics | About | —

 Processor ! CRU | Caches Mainboard | Memory | 5D | Graphics | About |
Hame E::: Core rrzeme P T [0 e — Mother
Code Name | Sandy Bridge Brend IO Qe — Size | B192 Mbytes Mods [Gigabyte o, Ltd
Package Socyst HHG7 O "‘—%‘;-E‘ = 1B Frecuency Model [F67A-UDT T
Jechnology | 220m  Core Voltage | 1044V C i7 ! : |
“Timings Chipset | Intel [ Sandy Bridge Rev.[ 09
Specification | Intel(R) Core(TH) i7-2E00K CPU @ 3.40CHz (ES) e Southbridgs | sl | —
Famiy | & Model | A Sterfp!ng = FsBORAM | 1% oo | e ‘ o

Ext.Famiy | 6 Ext. Model [ 2a Revision | 02 cas#Latency (CL) | 7.0 clocks

Instructions | MIX, SSE (1, 2, 3, 35, 4.1, 4.2), EME4T, VTox, AES, AVX RASH lo CASE Delay (RCD) | 7obcks - BIOS
~Clocks (Core #0) ~Cach RAS# Precharge (1RP) | 7 clacks Brand [Award Software International, Inc.

Core Speed | 44897 MHz L1Data | 4x32KBytes | G-way Cycle Time ({RAS) 18 clocks Version [FSo

Multiplier | x45.0 (16-234) || Liinst | 4x32KBytes | 8-way Ie Time: (tRIZ) Date [12117/2010
BusSpeed | 99.8 MHz Level2 | 4x 256 KBytes | 8-way Command Rate (CR} 2 - Graphic Interf;
Retet Fag Level3 [ BMBytes | 16-way BRAM ldls Timer Version T —
— Total CASH (IRDRAM) LinkWidth | %16 Max Supported | X6

| Selection [Processor#t  ~ Cores | 4 Threads| 8 | Raw To Calumn 4RCC) Sitde: Barid

Y super P/ modl 5 X5
G S e
1M Calculation Start. 19 iterations.
Real memory = -1
Available real memory = -1
Allocated memory = B388648
00m .125s The initial walue finished
00m .499s Loop 1 finished
00m .920= Loop 2 finished
00m .342=s Loop 3 finished
00m .763= Loop 4 finished
00m .184s Loop 5 finished
00m .605s Loop 6 finished
00m .026s5 Loop 7 finished
00m .448s Loop 8 finished
00m .869s Loop 9 finished
00m .290s Loop 10 finished
00m .71ls Loop 11 finished
00m .1325 Loop 12 finished
00m .554s Loop 13 finished
00m L9595 Loop 14 finished
00m .380= Loop 15 finished
00m .802= Loop 16 finished
00m .192s Loop 17 finished
00m .597= Loop 18 finished
00m .956= Loop 19 finished
00m .330= PI walue output -> pi_data

Checksum: FDSFZADF
The checksum can be validated at
http: /swmwmr . xtremesystems. orgs”

PI calculation is done!

txt

CPU-Z version 156

Validate oK

@ Core Temp 0998

File Options Tools Help

=]

Select CPU: P

ocessor #0

Processor Information

<[4 coreld) [a Thread(s)

Madel: | (E5)

Platform: |LGA 1155 (Socket H2)

Frequency: 3392, 26MHz (39.77 x 34.0)
: | 1.3711v

==

=

Clock Modulation: |

Revision:

Lithography: | 320m

CPUID: |0x20887

Processor #0: Temperature Readings
Ti. Max:
Core #0:

Low
36°C

Core #1: 36°C

Core #2: 35°C

Core #3:

| 35

sl D)

prime

16:42
23122010



Heeuz === Az ) 2 e

€eU | Caches | Mainboard | Memary | 5PD | Graphics | About |

CPU | Caches | Mainboard  Memary | 5pD | Graphics | about | CPU | Caches Mainboard |Memary | SPD | Graphics | About |
Processor 1 -
Name | U SRIL 0 (intel Type [ DOR3 channelse [ [Gigabyte Co., Ltd.
CodeNams | sandyenoge  oondn | QUSSR Sz | EiEalByies 5 oo | e i ‘
Package | Socket 1155 LGA e - NEFreuency [ o
Technology | 32nm  Core Votage [ 1044V ' Chipset [ ntel | Sandy Bridge Rev| 09
~Timings Southbridge | Intel | P&7
Specification | Intel(R) Core(TN) I7-2500K CPU @ 3.40GHz (ES} s e =
Famiy | & Model [ A Stepping | T FsgORAM | 15
Ext Famiy | 6 Bt Mol [| 508 Revision | D2 CAS#Latency (CL) | 7Oclocks - BiD:
Instructions [ MMX SSE (1,2, 3, 35, 4.1, 4.2), EMBAT, VTox, AES, AVX RAS# to CAS# Delay (RCD) | 7 cocks Brand [Award Software international, Inc.
- Clocks (Core #0) cach RAS# Precharge (tRF) 7 clocks Version |FSo
Core Speed | 4489.7 HiHz L1Date | 4x32KByles | B-way Cycle Time (1RAS) 18 clocks Date | 1211772010
Muttiplier [ x45.0(16-234) | L1inst | 2x32KByles | B-way Bl Cycle Time tRC) e
BusSpeed | 998 MHHz Level2 | 4x256 KBytes | B-way Command Rate (CR) T Vet | FeiEps
Ratad F3B. | Leveld | EMBytes | 16-way oRemiETmer [ LinkWidth | x16  Max Supported | x16
Total CASE (RDRAM) —
| Selection Im Cores | & Thresds| 8 ‘ Row To Column (RCD)

CPU-Z versian 156 Validate oK CPU-Z version 156 Validate ok CPU-Z version'156 Validate ok
$ 4 -

@ core Tempoae & |

_File Options Tools Help 1
<|a corets) [ Thread(s

Processor Information

CPU List 32M [speed test] Model: | (€5)
Platform: [LGA 1155 {Socket H2)

CPU Found. CFUD ~ || BestSeoe, 6,068 sec
Name:  Intsl[] Cors{TM] i7-2600K CPU @ Frequency: | 3392, 26MHz (99.77 x 34.0)
g 40&de 3974 =] Fiun 320 Benchmark, vID: [ 137110 ik Modlstions |

peed; : ol S
L2 Cache: 8192 KB C1024M (sabilty test) Aevision: Lithography: | 32nm
CPUID: |0x206A7

Best Score: Mot Tested
= Fiur 1024M Benchmark Focser A0: Tenper e Rdngs

Ti. Max: [gaeC Low
| B advanced Settings Submit Scores Core £0: | 38C

4] Install Missing Libraries

Core #1: | zeec
Core #2: | 3sC
Core #3: | 35ec

16:41
23122010

Ctage 2: Static %a'gh -?erfoﬂmnce

Ok, so you have gotten the taste of all that performance, and now you want more! Time to take the
gloves off! Of course | should warn you again: if you enter this stage you need to keep a constant eye on
your CPU temperature and stability, and have good upgraded cooling.



First, we go back to the Advanced Features screen, and turn everything off. We also enable the Internal
CPU PLL overvoltage option.

This time, we are not letting windows control how fast the CPU is going, we are doing it ourselves. After
you have turned everything off, it should look like this:

" FLATRON u7ies _—

CHOS Setup Utility - Copyright (C) 1984-2011 Award Sof tware
Advanced CPU Core Features

CPU Clock Ratio Item Help

Internal CPU PLL Overvoltage [Enabled] Menu Level M)

Real-Time Ratio Changes In 05 [Disabled]

Intel(R) Turbo Boost Tech. [(Disabled] (Enabled]
Processor Cores Run ‘
Faster Then The Marked
Frequency

[Disabled)

' Processor Cores RKun

CPU Cores Enabled (all) Same as The Marked
CPU Multi-Threading (Enabled) Frequency

CPU Enhanced Halt (C1E) [(Disabled)

C3/C6 State Support (Disabled)

CPU Thermal Monitor [(Disabled)

CPU EIST Function [(Disabled)

Bi-Directional PROCHOT [Disabled)

HseiMove Enter:Select +/-/PU/PD:Value F10:Save ESC:Exit Fi:General Help
F5:Previous Values F6:Fail-Safe Defaults F7:0ptimized Defaults

ol 7 e



Now we start raising the clock speed by lifting that multiplier higher and higher. Take small steps to be
sure, and test each time to make sure you have no stability or heat issues. If the CPU is unstable but not
too hot, you can go to the voltage screen and raise the voltage a bit. We also turn on Load Line
Calibration to level 2, so the voltage will stay stable, even when the CPU is under stress. Again, baby

steps, keep testing, and be patient.

After a while, you will find the personal maximum of your setup. In my case, | ended up on 5.0GHz, with
1,4V on the vCore and everything else on automatic:

FL/AATIROMN ui716s

CMOS Setup Utility - Copyright (C) 1984-2011 Award Sof tware

Advanced CPU Core Features

CPU Clock Ratio

Internal CPU PLL Overvoltage
Real-Time Ratio Changes In 0S
Intel(R) Turbo Boost Tech.

CPU Cores Enabled

CPU Multi-Threading

CPU Enhanced Halt (C1E)
C3/C6 State Support

CPU Thermal Monitor

CPU EIST Function
Bi-Directional PROCHOT

(50 X]

[Enabled]
[Disabled]
[Disabled]

Auto
[alll
[Enabled]
[Disabled]
[Disabled]
[Disabled]
[Disabled]
[Disabled]

Item Help

Menu Level MM

Set CPU Ratio if CPU
Ratio is unlocked

Tis¢:Move Enter:Select +/-/PU/PD:Value F10:Save ESC:Exit F1:General Help

FS:Previous Values F6:Fail-Safe Defaults

F?:0ptimized Defaults



LA I uTss

CMOS Setup Utility - Copyright (C) 1984-2011 Award Sof tware

Advanced Uoltage Settings

I

«xxxxx Mother Board Uoltage Control xsxxx Item Help b

Load-Line Calibration
CPU Ucore 1.245V

QPI/Utt Voltage 1.656V
System Agent Voltage ©.925V

PCH Core 1.050V
CPU PLL 1.800V

DRAM Voltage 1.566V
DRAM URef . 0.756V
DRAM Termination 0.756V
Ch-A Data URef. 0.750V
Ch-B Data URef. 0.756V
Ch-A Address URef. ©.750V

tls«Move Enter:Select

Menu Level

[Level 2]
[1.400V]

[Auto]
[Auto]

[Auto]
[Auto]

[Auto]
[Auto]
[Auto]
[Auto]
[Auto]
[Auto]

+/-/PU/PD:Value F10:Save ESC:Exit F1:General Help

FS:Previous Values F6:Fail-Safe Defaults F?:Optimized Defaults
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Going back to windows, the results were great to see!

CPU | Caches | Mainboard |Memory | 5PD | Graphics | Apout |

) |CINEBENCH '

| Manufacturer | Gigabyts Technolagy Co., Ltd
Mode!
RELEASE 11.5 o
Chipset | d | Sandy Bridge
OpenGL . Southtridge Pe7

LPCIO mar2s
973 pis "

~Blos

Brand

Version |
Date

~Graphic Interface-
Version PCHExpress

Link Width Max. Supported | x18

CPU | Caches | Manboard  Memory | 5pD | Graphics | Abaut |
- General

Type

Size

DRAM Freguency
FSB.DRAN
CAS# Latency (CL) | 7.0 clocks
RAS# to CAS# Delay (IRCD) 7 clocks
RAS# Precharge (1RP)
Cycle Time (IRAS)

Bari

CPU-Z wversion156
Ranking

(e:d)

€PU | Caches | Mainboard | Memory | 5PD | Graphics | About |
~Processar

Name | intel Core 7 2600K
CodeName |  SandyBrdge  Brard [ |
Package | Socket 1155 LGA
Technology | 32nm  Core Voltage | 1.080V

Famiy | B Stepping |
Ext Famiy | 6 Revision | D2

Instructions | MMX, SSE (1, 2, 3, 35, 4.1, 4.2), EMB4T, VT-x, AES, AVX

-~ Clocks (Core #0) | Cache
Core Speed | L1 Data |

Muttiplier | Ltinst. |
Bus Speed | 100.3 MHz Levelz | 425 KByles | E-way

Leveld [  MBytes | 16-way

Selection [Procassor #1 Cores | 4  Threads| B

7 Mersion 156

Welcome o CINEBENCH R11.5 - click on one of the 'Run’ butfons io start a test.

- 11:52
=N 27322010
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Hcruz
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| Selection |Processor#1 ¥

CPU | Caches | Mainboard | Memory | 5D | Graphics | about | CPU | Caches Mainboard | Memory | 5D | Graphics | About | CPU | Caches | Mainboard | Memory | 5PD | Graphics | About |
P ~ Motherboard I
Mame|  inelCorei7 2800K |n® Manufacturer | Gigabyte Technology Co., Ltd. Type i Cheannels # [
Code Name | Sandy Bridge Brand I q heed \odel |PETAUDT I Size | 8192 MBytes DT Mode: |
Package | Socket 1155 LGA me— . = T T NE Frequency |
Technolooy | 22am  Core Votage | 1.080V CORE'i7 pst [ intel | By Bridge
[ mtel | P&T ~Timings —
Specification | Intel(R) Core{Th) I7-2600K CPU @ 3.40GHz (ES) DRAM Frequericy | 6687 WAz
weoio [ mE | 8728 i
Famiy | 6 wodel | A Stepping | 7 FSB:DRANM 15
Ext Famiy | & Ext. Model [ 2A Revision | D2 ~BIO: CASELatency (CL) | 7.0 clocks
Instructions [MWX, SSE (1,2, 3, 35, 4.1, 4.2), EMGAT, VTx, AES, AVX Brand |Award Software International, inc. RAS# to CAS# Delay (IRCD) | 7 clocks
—Clocks (Core #0) TRl Version [FSo RAS# Precharge (IRF) | 7 clocks
L —_—
Core Speed | 50145 MHz LiData | 4x32KBytes | B-way Date [1217/2010 Cycle Time (tRAS) | 16 clocks
Muttiplier \xSD;JJ__(ll_S—M) Linst | 4x32_|<?1!i\ Bway - Graphic Interf Benl Cycle. Time (1R
Bus Speed | 100.3 WHz Level2 | 4% 256 KBytes | B-way e | T z— Cnmn:am Rate (CR) ‘
3 B e TN
Reted F58 | Level3 [ BWBytes | 16-way Lokwidth [ %16 Max Supporied | %16 L
S Totsl CASE ERORAM) | [
Sile Band

Row To Column (tRCDT

Y Super P1/ mod1 5 X5

Calculate(C) About..(A) Help(H)

CDILZ seionaea  vaidate | ok |

Real memory
Available real memory
Allocated memory

Oh OOm 00.4525 Loop
Oh 0OOm 00.827s Loop
Oh OOm 01.201s Loop
Oh OOm 01.591s Loop
Oh OOm 01.966s Loop
Oh 0OOm D02.340s Loop
Oh 0OOm D2.714s Loop
Oh OOm 03.104s Loop
Oh OOm 03.479s Loop
Oh 00m 03.853s Loop
Oh 00m 04.228= Loop
Oh 00m 04.618= Loop
Oh 00m 04.992= Loop
Oh 00m 05.366= Loop
Oh 00m 05.741s Loop
Oh 00m 06.115= Loop
Oh 00m 06.474= Loop
Oh 00m 06.833= Loop
Oh 00m 07.160= Loop

Checksum: FA7IDDZF

IM Calculation Start.

1
2
3
4
5
6
7
8

9

10
11
12
13
14
15
16
17
18
19

19 iterations.

<l
B388648

Oh 00m 00.109s The initial wvalue finished

finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished

The checksum can be validated at
http:/Awmwm . xtremesystems. org”

Oh 0O0Om 07.488s PI wvalue output -> pi_data.tzt

CPU-Z version1.56 validate oK

pia 1 S| e |

Pl calculation is dane!

@ Core Temp 0995 EEE

File Options Tools Help

SelectCPU: Processor #0 = |[4 Corels) 8 Thread(s)
Processor Information
(E5)
Platform: |LGA 1155 (Socket H2)
Frequency: | 3409.98MHz (100.29 x 34.0)

Model:

VID: [1.3861v Clock Modulation
Revision: [ Uthography: [320m
CPUTD: | 0x20687

Processar #0; Temperature Readings
Ti. Max: | 98°C Low Hgh Load
Core #0: | 39°¢ | 3¢ | ss7c | 0%

Core #1: |4peC [zt [57c [ 0%
Core #2: [41°C a0 | ssc | 0%

Core #3; | 45°C

i
23122010

The



| 0 |CachEs| Mainboard | Memory | D | Graphics | Abaut | PU | Caches Mainboard |Mmo,yi P0 | Graphics | About | | B cru | Cadhes | Marboard | Memary | 5PD | Graphics | about |
- Processor = i

Name | Intel Core if 200K mﬁ [Gigabyia Tachmalngy G, L1 Type DDR3 chsnrels# [
Code Name | Sandy Bridge Brand I | ( L) Model [FETALUDT I Size | 8192 MByles B Made
Package | Socket 1155 LGA pes—— § — ( WE Frequency
Tectnobgy | 32am corevorags | 1050v  \SILEHI Chipset | Intel Sandy Bridge Rev.| 09

[ ntel reT Ri| - Timings —
Specification | intel{R) Core(TH) 7-2600K CPU @ 3 40GHz (£5) 3 ORAM Frequency | BERE iz
— Leeio [ mE | me728
Family | & Model [ A Stepping | 7 FSBDRAM | 75
Ext Famiy | 6 Ext. Model | 24 Revision D2 - BIOS CAS#Latency (CL) | 7.0clocks
Instructions. |MMX, SSE (1, 2, 3, 35, 4.1, 4.2), EMB4T, VT-x, AES, AVX Brand |Award Software International, Inc. . RAS#to CAS#Delay (tRCD) | 7clocks
- Clocks (Core %0} Cach Version |Fso RAS# Precharge (iRP) 7 clocks
Core Speed | 5014.7 MHz L1Data | 4x32KBytes | 8-way Date [12117/2010 Cycle Time (IRAS) 16 clocks
Muttiplier [ x 50.0 ( 16-34 ) Linst | 4x32KByles | &way  Graphic Interf Bl Cyole Time 4RE). [
5 Ki ] [ T
Bus Speed | 100.3 MHz Level2 | 4x 256KBytes | B-way Version [ FeiExprass

Reted FS8 Level3 [ SWBytes 16-way Linkwidth | x18 Max Supported | X18

= Sicfe Bandt |
‘ Selecton |Processor#l |~ Cores | 4 Threads| 8 |
CPU-Z Version 156 i Vaﬁdat&J oK CPU-Z version156

Total CASH (IRDRAM)
R To Column (GRCDY |

7 wPrime Benchmark v155

’f W Ehinne S HW90T.0rg ‘
DRt Bamemert

CPU List ~32M [speed test] —————————

CPU Found: CRUD o || Best Seore: 5023 sec
Name:  IntellR) Core[TM) i7-2600K. CPU @

340GHz =] FBun 32M Benchmark
Speed: 3410 MHz

L2 Cache: £152 KB 1024 [stability test]

Best Seone: Not Tested

= Flun 10240 Benchmark

3 Imstall Migsing Libraries .
4B bdvanced Settings Submit Scores

local

prime

Ctage 3 Benchmar/dng

If you are like many others, you have now caught the overclocking bug: you want to see how high it is
possible to go with this CPU! This stage is not for the weakhearted, because there is a very real chance
that your CPU will be burned. Let me repeat that just to make sure: there is a very real chance that you
will break your CPU if you push it to the speeds of stage 3. Make sure you have VERY good cooling, keep
watching the temperatures, and don’t go too high with any of the voltages. Baby steps, keep testing and
read the different online forums where others have made similar attempts. This part of the guide is not
to advise you to do this, only to show you that IF you want to do it, our boards can handle it and will
help you get the best possible results!

Because of limited time, | could only focus on one benchmark: SuperPi



Because this benchmark only uses one core, Hyperthreading and 2 cores were turned off. The CPU now

uses it’s two best cores, and turns the other two off.

FL/ATTIRON uirss oy

CMOS Setup Utility - Copyright (C) 19”041‘(1 Sof tware
Advanced CPU Core Features

CPU Clock Ratio (54 X1 Item Help

Internal CPU PLL Overvoltage [Enabled] Menu Level M)
Real-Time Ratio Changes In 05 [Disabled]
Intel(R) Turbo Boost Tech. [Disabled] (all)
All CPU Cores are
Enabled.

(1]
Only One CPU Core is
Enabled.

CPU Cores Emabled (2) (2]
CPU Multi-Threading [Disabled] Only Two CPU Cores
CPU Enhanced Halt (C1E) [Disabled] are Enabled.

C3/C6 State Support [Disabled) (3]

CPU Thermal Monitor (Disabled) Only Three CPU Cores
CPU EIST Function [(Disabled] are Enabled. etc.
Bi-Directional PROCHOT [Disabled]

tis¢:Move Enter:Select +/-/PU/PD:Value F10:Save ESC:Exit Fi:General Help
FS:Previous Values F6:Fail-Safe Defaults F7:0Optimized Defaults



We changed the BCLK to 102MHz for that last little bit of speed, giving a fantastic 5,5GHz clockspeed.

e

FLATRON ures

CMOS Setup Utility - Copyright (C) 1984-2011 Award Sof tuare
Advanced Frequency Settings

r
CPU Clock Ratio (54 X1 Item Help f

» Advanced CPU Core Features [Press Enter] Menu Level M
BCLR/DMI/PEG Clock Control [Enabled] Set CPU Ratio if CPI

BCLK/DMI/PEG Frequency(0.1Miz) [1020) 102.0MHz | Ratio is unlocked
System Memory Multiplier (SPD) [13.33]

tis¢:Move Enter:Select +/-/PU/PD:Value F10:Save ESC:Exit Fl:Gemeral Help
FS:Previous Values F6:Fail-Safe Defaults F?:0ptimized Defaults



To reach these lofty heights, we needed a lot of voltage!

AT EXWJIN L1716 w7
x

CMOS Setup Utility - Copyright (C) 1984-2011 Award Sof tware
Advanced Voltage Settings

xxxxxx Mother Board Uoltage Control s Item Help

Menu Level M

Load-Line Calibration [Level 2]
CPU VUcore 1.245V [1.525V]

QPI/Vtt Voltage 1.056v  [1.120V]
System Agent Voltage 0.925V [0.985V]

PCH Core 1.056V [Auto]
CPU PLL 1.800V [1.906V]
DRAM Voltage 1.500V [Auto]
DRAM URef . 0.750V [Auto]
DRAM Termination 0.750V [Auto]

J Ch-A Data URef. 0.750V [Auto]

Ch-B Data URef. 0.750V [Auto]
Ch-A Address URef. ©.750V [Auto]

tls¢:Move Enter:Select +/-/PU/PD:Value F10:Save ESC:Exit F1:General Help
FS:Previous Values F6:Fail-Safe Defaults F7:0ptimized Defaults

All the invested time and the risk was worth it though. We were able do a full run of SuperPi and save

the screenshot for prosperity. The “under 7 seconds club” used to be a very small group, but | suspect a
lot more people will join soon! Can you beat our score?



CPU | caches | Mainboard | Memory | 5D | Graphics | About |

~Processor
Name | Intel Core i7 2600K
Code Name | Sandy Bridge Brarit D
Package | Socket 1155 LGA e
Technology | 32nm  CoreVokags | 1140V CORE i7
Specification | intel(R) Cora(TM) 7-2600K CPU @ 3 40GHz (E5)
Famiy | & Model | A Stepping | 7
Ext.Family | 6 Ext Model | 24 Revision | D2
- instructions |MMX, SSE (1, 2, 3, 35, 4.1, 4.2), EMG4T, VT-x, AES, AVX
Calculate(C)  About,.(A) Help(H) structions | C )
~Clocks (Core #0 Cach
1M Calculation Start. |
Real memory 17309696 Core Speed | 54884 MHz LiData | 2x32KBytss | Bway
Availlable real memory 885411840 Wultipier | % 54.0 (16-34) L1 Inst, \_Z_xﬁzf_ﬂﬁas—\ 8-way
Allocated memory = @3J88648 Bus Speed | 101.8 MHz Level2 | 2x 256 KBytes | B-way
00m .109s The initial walue finished [ Leveld [ 8MBytes | 18-way

00m .406s Loop 1 finished
00m .749= Loop

00m .092= Loop

sinistad | sekcton [proessor#t =] cores [ 2 mmrz—|
finished / ]

2
3 |
00m .435s Loop 4 finished / 5
00m 01.779s Loog 5 finished CPU-Z version 156 vaidate | ok |‘
00m L1225 Loop 6 finished
00m .465s Loop 7 finished FMothersoad
00m .808s Loop & finished | Manufacturer | Gigabyte Technology Co., Lid.
00m L1675 Loop 9 finished ~ Model | PETA-UDT | £y
O0m 035535 Loop 11 Finiched s [ p e
O0m 04.1397¢ Leap 12 Finished Southibridge [ el | P7
00m 04.555s Leap 13 Finished oo [ mE | 8728
00m .883s Loop 14 finished
00m 05.2265 Loop 15 finished RS
00m .569s Loop 16 Finished 7 Brand | Award Software International, inc. N
00m L8975 Loop 17 finished = Version |Féx
00m .225s Loop 18 finished Date [01/032011
00m .521= Loop 19 finished
00m .817s PI walue output -> pi_data.txt G e,
Version | PCHExpress
Checksum: FEEE47CF v Linkwidth [ x16 Max, Supported | x16
The checksum can be wvalidated at . siole B | |
http: wiw.ztremesystems.org, H cruz l=[=] =)

CPU | Caches | Manboard  Memory | D | Graphics | About |

Type | DDR3.

Size | 4098 MBytes

-~ Timings
DRAM Frequency
FSB:DRAM
CASA Latency (CL) | 9.0 clocks | |
RAS#1o CASEDelay (fRCD) | Sclocks
RAS#Precharge (tRF) |  Oclocks
Cyele Time (IRAS) K
Bark Cy RC)
Command Rate (CR) |
DRAM | 1




