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[ Testing Equipment ]

First of all, allow me to introduce the main components of the X58
Platform. As you can see in the pictures below, the platform | will
be using today includes the Intel CORE i7 920 processor, the
GIGABYTE GA-EX58-EXTREME motherboard and CORSAIR
TR3X6G1333C9 3 channel DDR3 memory. These 3 components are
the main elements for overclocking . The CPU is the main executing
unit. CPU overclocking involves raising the frequency in order to
achieve performance gains for your applications. The Intel Core i7
has 3 different models, the i7 920, i7 940 and Extreme i7 965.

Intel Core i7 920, GA-EX58-EXTREME and Corsair TR3X6G1333C9

The goal of this article is to show how to make the Core i7 920 go to a
higher frequency (overclock to 4GHz) while maintaining stable
operation. Keep in mind, 4GHz is a higher frequency than the most
expensive i7 Extreme 965 (3.2GHz) CPU. So, if you are able to increase
the i7 920 stock frequency of 2.66GHz to 4GHz, you are able to
achieve an almost 50% higher clock. Theoretically, this means your
CPU will be able to calculate almost twice as fast as your stock CPU,
which is almost double your stock performance.

So, let’s take a look at how to do it.

= GIGABYTE
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[ Testing Equipment J

The Intel Core i7 920 is a native quad core processor with each
core supporting 2 threads each (Hyper Threading). Core i7 CPUs
are based on a 45nm process design and feature a new LGA 1366
socket. The i7 920 also features an 8MB L3 Smart Cache,
integrated Memory Control Host (MCH) (previously built into the
North Bridge), support for 3 channel DDR3 with 192bits, bus is
up to 25.6GB/s. QPI (Quick Path Interconnect) replaces the FSB

and the GA-EX58-EXTREME does support i7 920 with 6.4GT/s QPI.

INTEL Core i7 920 processor

Corsair TR3X6G1333C9
3channel memory

.y

R

The CPU is the calculating unit based on x86 architecture. It is unable
to read programs from the hard drive directly, as it must through
memory. The memory acts as a register for processor. The more the
memory capacity, the more programs you can use. The higher the
memory speed, the less time it takes to communicate between the
CPU and memory and then to the hard drive (or other storage device).
Core i7 moves the MCH from the NB to on the CPU die, and supports 3

channel DDR3 memory, providing more bandwidth and lower delay
time.

GIGABYTE
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[ Testing Equipment ]

On the GA-EX58-EXTREME are the North Bridge and South Bridge,

the X58(Tylersburg) and ICH 10R respectively, both of which
were designed to support the brand new Core i7 micro-

architecture. The motherboard itself is also equipped with Processor INTEL CORE i7 920

GIGABYTE’s Ultra Durable 3 technology, which feature additional
copper inner layers and higher quality components which help to
lower PCB surface temperature. Onboard is also the new
GIGABYTE Hybrid Silence Pipe 2, which includes a water block,
cooler allowing end users to build a liquid cooling system, further BIOS Fde

helping to reduce the NB Temperature which helps when
overclocking to the extreme.

Motherboard GA EX58 EXTREME

Memory Corsair TR3X6G1333C9
CPU heatsink Thermalright Extreme 120
CPU FAN Delta 12cm 0.7a
Graphics GV-R487D5-1GD
Hard drive Seagate 7200.10 250GB
Power Supply Silverstone ZU1200W

' GIGABYTE
GIGABYTE GA EX58 EXTREME Motherboard
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[Install Hardware ]

Directly affecting overclocking results is temperature. The lower the
temperature of the processor, the higher the MHz users can obtain
through overclocking. If you want get the best results, a good processor
heatsink is essential. For this testing, we are using the Thermalright
Extreme 120. It has 6 heatpipes and 52 fins for better cooling effect,
along with the Delta 12cm 0.7a fan. If you were to ask me what the first
and most important step of overclocking is, it would definitely be to
ensure the best possible cooling.

Now let’s install the system. First, take off the protector from the ILM,
notice the triangle mark points the direction your processor needs to go.
The CPU socket on the motherboard has 1366 pins. When you install
the processor, you need to be very careful to avoid damaging the pins. If
the pins get some thermal compound on them during the installation,
don’t use any paper or cotton cloth to clean the pins. The Z type pin is
weak and can be easily damaged. Leave it as is or let a professional
clean it.

Thermalright Extreme 120

Take off the protector Install processor

GIGABYTE
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{Install Hardware J

Dab a small mountain of compound on the backplate of the
processor. | suggest using around 0.2 Grams of silicone-based
compound to fully cover the ISH on the processor. Next install the
heatsink and fan. You can twist the heatsink to fully spread the
thermal compound

Dab compound ' Install heatsink

Next install the memory. Install in the same colored slots. In the

) : Troubleshooting LED
picture | am installing Corsair TR3X6G1333C9 3 channel memory ¢ helps to debug

in the green slots (GA-EX58-EXTREME production board, the slots
are colored white). Continue to install graphics, hard disk and
power supply. Once that is complete, you are ready to test! Click the power button on motherboard. The machine should boot.
If not, the GA-EX58 series has troubleshooting LEDs which allow you
to debug and figure out what the problem is.

Left picture is reset
and power buttons.
Right picture is clear
CMOS.

T WS — GIGABYTE
Install the 3CH DDR3 Final platform
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[Install Hardware ]

GIGABYTE = B o

. T Lot herboard E_== gy ===
Extreme Uverclocking, siother

After firing up the machine, take
some time to test the temperature of
your CPU both at idle and at full
loading. This will help you to
determine if your heatsink is good
enough for overclocking.

' I] I||I

BIOS Hotkeys

F7 Load optimized default

F8 Run Q-FLASH tool

F9 Display system information
F10 Save and exit

F11 Save profile

F12 Load profile

-

i7 920 + EX58 EXTREME system G I G A BY T E ™
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Basic understanding the performance &
temperature of core i7 920
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Basic understanding the performance &
temperature of core i7 920

4 IDLE - ORTHOS BETA by Johnny Lee

Status
Start
I D L E =
Rese
Start Time: Rounds:
Duration: SENSOrs. ..
CPU Speed: -
Exit
Test: [ Large, in-place FFTs - stress some RAM v] [ About... ]
Priarity: Additional notification Tray Icon
& IDLE - ORTHOS BETA by Johnny Lee [ = | = [ ]| = Windows Task Manager = li=]E=]
Status File Options View Help
St |
I DI E | Applications I Processes iServl:es I Performance | Metworking iUsers |
Rese | Processor Affinity ==}
Start Time: Rounds: The Processor Affinity setting controls which CPUs the process will
be allowed to execute on.
Duration: Sensors... 1
CPU Speed: - Fcruo Fleru1 [Cepu2 [Cepus
&‘ [Flcru 4 [Flcrus [Flcrus [Tleru 7
Test: | Large, in-place FFTs - stress some RAM v‘ | About. .. oK ‘ ‘ Cancel
Priority: | = ‘ [¥] Additional notification [#] Tray Icon ORTHOS.exe test oo L748K  StressPri..
mspaint.exe test 0o 27,892K Paint
0 : s s :
WARNING: Affinity Mask: Process: 0x3 Sys: OxFF - MEASCui.exe - a0 4208K  Windows ...
MOM, exe test oo 1,700K Catalyst...
WARMING: Affinity Mask: Process: 0x3 Sys: OxFF =1 GlLexe test i} 5,812K GUI L
- explorer, exe test 00 16,864 K Windows ...
VWARMING: Affinity Mask: Process: Ox3 Sys: OxFF = dum. exe test oo 1,532K Desktop ...
CSIS8,EXE oo 5,580 K -
| |¥/show processes from all users End Process

Processes: 50 CPU Usage: 1% Physical Memony: 23%

Set program to each thread to
fully load the CPU.

Next open 4 SP2004 programs (burn-in tool used to
fully load the CPU), set Large, in-place FFTs and
priority to 9. This mode will stress the maximum heat
of the processor, and will quickly determine if theCPU
is stable or not. Next open the task manager. Because
SP2004 only supports 2 threads (the i7 920 has 8
threads in total), you need to run 4 SP2004 programs
and assign 2 cores (threads) to each SP2004.

& I0LE - ORTHOS BETA by lohney Lee
St

IDLE
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Basic understanding the performance &

temperature of core i7 920
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Loading temperature is just 38°C, ensuring your cooling is
adequate for overclocking.
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BIOS Settings to achieve
4GHz overclock

BIOS main page System voltage and temperature status

If this is the first time changing BIOS settings, relax. Just follow my instructions. Once your machine starts to boot, click “DEL.” Your
computer should enter the BIOS main page. In the main page, you can see many settings. All the overclocking settings are located
in the MB Intelligent Tweaker (M.L.T.). Before we go there, first click on “PC Health Status”. Like the picture on the right, you should
be able to see the voltages of the processor, DDR3, and temperatures of the processor and North Bridge. This page helps you to
watch the current system status.

Next go to M.LT. and we will begin our quest for 4GHz. With the Core i7 platform, the CPU clock is calculated by multiplier times
Bclk. For example, the i7 920 is rated 2.66GHz, (20X133MHz = 2660MHz). 133MHz is the Bclk, 20 is the multiplier. For the i7 920, the
multiplier is locked by Intel, so there is only one way to raise the frequency of the i7 920, and that is to raise the Bclk!. So for our
goal of 4GHz, Bclk must be 200MHz. with i7 architecture, when you change Bclk, you also automatically change the other

components frequency such as QPI Speed, Memory Speed and Uncore frequency. G I G A B‘ rT E ™

12
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BIOS Settings to achieve
4GHz overclock

To avoid causing system instability or a failed overclock, | use a process of elimination to make sure the frequencies set will work
with my hardware. When Bclk is 200MHz (auto setting), the memory will go over 2000MHz. In this case | am using Corsair DDR3-
1333, so | don’t know if my memory will work at 2GHz. Not wanting to waste time, | drop the frequency of the memory to 1333MHz
or lower. After | ensure the CPU at 4GHz is stable, | can then raise the memory with specific ratios to see if the memory can go
higher. Same for QPI and Uncore. By this process of elimination, we try to keep the components at default to see first if that can
reach our 4GHz target.

QPI 7200MTis

C. oC Belk to 200MHz, CPU 4000MHz
adjust Uncore and DDR3
lower or close to the [+ Uncore 2600MHz DDR3 1200MHz

Bk 133MHz

default frequency

QPI 7200MT/s
0
B. OC Bclk to 200MHz, Ryl o -
other components Uncors 4000MHE] DDR3 2000MHz
- B B
use the same ratio. Belk 200MHz

QP1 4800MT/s

CPU 2860MHz
Uncore 2660MHz
A. Default Setting, each A DOR3 1333MHz

compoent frequency Belk 133MHz

Some power saving functions will drop
the frequency when idle. To see the

real frequencies, turn off any power o ]
saving settings. When raising Bclk to 200MHz, if other components keep the

same ratio, Uncore, QPl and DDR3 will go up as well. As
diagram C shows, Uncore and DDR3 are near to default level.
If the 4GHz overclock fails, you know it is either the Bclk or
QPI settings causing it to fail.

GIGABYTE
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BIOS Settings to achieve
4GHz overclock

Adjust QPI LINK SPEED ratio to X36

Disabled Turbo Boost

Now, follow my settings. First, in Advanced CPU features, | disabled some functions related to power savings and Turbo Boost.
Enabling these features causes the CPU frequency to be adjusted according to loading. This will cause confusion about real-time
frequency, so disable them first. Then go the M.L.T. and change the QPI Link Speed to x36. With Bclk at 200MHz, QPI speed will
7.2GT/s, which is much higher than the default of 4.8GT/s. Don’t worry, later we will add some voltage to QPI to make it stable.

GIGABYTE
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BIOS Settings to achieve
4GHz overclock

Set Belk to 200MHz Change the System Memory Multiplier to 6.0 to
force the DDR3 to run at 1200MHz

Next, set Bclk frequency to 200MHz. The GIGABYTE BIOS calculator will automatically calculate the other components frequency,
and you can see the settings in blue. CPU clock is 4.00GHz, yes that’s our goal. QPI link speed is 7.2GT/s, memory frequency is
1600MHz. Using Corsair DDR3-1333MHz, if running with 1600MHz, | am not sure if it will be stable or cause system fail, and
memory needs more time to test for stability, so | drop the memory ratio to 6x, forcing the memory to run DDR3-1200MHz. Yes, this
is lower than rated, so | am sure with this memory frequency that won’t be the reason to cause my 4GHz overclock to fail.

GIGABYTE

Technical Marketing
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BIOS Settings to achieve
4GHz overclock

Uncore set to x13 (DDR3 SPEED 2X+1) Memory forced to DDR3-1200MHz

For Uncore Frequency, the BIOS allows users to change the ratio to what they want, but the i7 processor still has some limits,
because it still needs to follow some logic formula from Core i7. The formula is, Uncore speed needs to be 2x speed of memory or
ratio of 2x+1. In theory, the higher the Uncore speed, the better the performance because it gives memory and other components
inside the processor a boost and more bandwidth. | use the same way to avoid Uncore settings causing instability, so the safe way is
to force the Uncore to run at 2.4GHz (2x of DDR3 speed). But, | soon figure out that the i7 can’t accept this ratio due to a logic bug,
so | raise the ratio to 2x+1. Uncore is now running at 2.6GHz. The same for memory, so | now know that Uncore will not cause the
4GHz overclock to fail. So recapping, | set Bclk to 200MHz, CPU is 4GHz, Uncore 2.6GHz and DDR3 at 1200MHz. Uncore and DDR3 is

lower than default rated speed, so | know we are giving them enough voltage to operate.
GIGABYTE

Technical Marketing
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BIOS Settings to achieve
4GHz overclock

Setting voltages usually requires some experience. If your Core i7 920 boots at 4GHZ
settings don’t work , adding higher voltage may help)

We just set up all our frequencies, so the next step is to change voltage. Bclk is 200MHz, and CPU 4GHz, so only CPU vcore voltage
is affected. For this parameter set it to 1.4000v or higher. QPI speed will be affected by QPI/VTT and QP! PLL voltages. Usually
QPI/VTT will affect more. Set QPI/VTT to 1.515v, and leave QP! PLL to auto or default. For the other voltages, keep at auto. Then
click F10 to save settings and leave BIOS. After rebooting, the screen shows our overclock was sucessful. Our Core i7 920 now is

20x200MHz, or 4GHz.
GIGABYTE
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4GHz i7 920 Performance and

Temperature
000 -[x
'F‘aﬁuquﬁinnna4m§uu-n£
Mode
RiERgaE| Ravo | Veliagel | Vltageil| | ==
Power On Target Settings Reset
CPU (400000 MHZ  [4001.17 MHz
BCLK [133 MHz [200 MHz 40—43 (@)
Memory [1064 MHz [1200 MHz ﬁo—b’o
PCIE [100 MHz [100 MHz -ﬂ‘ro—{&- [s]
PCI [33mHz [33mHz
(oo [ e [ e ) ()  GIGABYTE

Check Easy Tune 6 to see the real CPU clock
speed and also check the voltages to see if
they are what we set with the BIOS settings.

18

T

900 =X

Mode

(Frequency| et | EREAN| Volage i| (M Err [ M|

GIGABYTE
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Power On Target Setlings Reset

CPUPLL [1.80000% [1.80000V ﬁo—ﬂh @)
QPIVit Voltage [1.47500V |1.51500V -ﬂ}o—{h 0]
CPU Vcore [124375V |1.40000V Q—Qﬁh O
DRAM Voltage |1.54000V |1.50000V 9 &= O
DRAM Termination |0.75000¥ |0 75000V -ﬁo—{& @)
Ch-AData VRef. |0.75000V |0.75000V -ﬂ}U—{h o
Ch-B Data VRef |0.75000V |0.75000V -ﬂ}D—{b o]
Ch-C Data VRef. [0.75000¥ |0 75000V QU—{h @)
Ch-A Address VRef  [0.75000V |0.75000V -ﬂ}o—{h O
Ch-B Address VRef.  |[0.75000V |0.75000V ﬂﬂg—fﬁr O
Ch-C Address VRef.  [0.75000V |0 75000V -ﬂ}o—{&v 8]
PCIE [1.50000¥ [1.50000V <= 0 =i O
QPIPLL [1.10000V |1.10000V 9 & O
I0H Caore [1.10000¥ [1.10000V ﬂﬁq—fﬁv O
ICH 110 |1.50000v |1.50000V 2 — 0

- oad | beteuit ) GIGABYTE
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4GHz i7 920 Performance and

Temperature

(0| 2 [ Q) o [P | G s iz

—Voltage \
CPU [1.344v Case Open|open
ORAM 1.488Y
+5Y 4892y
— Alert Settings
Fan Temperature (=
1500 o ’ e
CPU L — w0 Qg
Maow i RFM ioystem <o
1500 L Now 0 G
Power ————, a0
oW, R:“ CPU Q_U:r
1500 Mow i C
System 1 e
Mow ~ RPM
1500 e
System 2 de—— m
Mow O REM | Audio
8 BT CofF |
Alert sound
| i =
[ Save | Load ] Default ] GlGA“TE‘

4GHz Core i7 920 idle temperature only 33°C

19

In Easy Tune 6, the idle temperature of the CPU is only 33°C.
This is acceptable, so now we should test performance with
3DMark Vantage to see if our overclock is stable and if there
are any performance gains.

Successfully passing the test, 4GHz seems to be stable.
Regarding the performance improvement, from our default
score of 17465 we have now reached 23931, a 37%
improvement ( 4GHz VS. 2.83GHz with Turbo boost default

GIGABYTE
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4GHz i7 920 Performance and
Temperature

(= 30MarkVantage i =) 3DMarkVantage
IDMARK SDMARK'
N T A VANTAGE
e SUBMIT RESULTS - - SUBMIT RESULTS

PROFESSIINAL EDMON

WA GUTESTE: B4.18 S Ml Basa
B GUTESTZ Ba.BA  FRS = B5.17 s
g IMARK® SCORE \ g ( 3DMARK® SCORE

- i CUTEST1: BAAB.BE PLANSS OPTIONS. - 3368.84 s
% pos27 | e E G ( P10113 ) byl

FEATURE TEST1© 0.00 o.00 GTEXELB/S

> . FEATURE TE o.00 GPRELSS
GPU SCORE CPU SCORE FEATRE T GPU SCORE o.00 FPE
a37a 17485 FEATURE TEST4: 0.00 | | 8481 o.00 s
FEATURE TESTS: ©.00 0.00 5
FEATURE TEST 6. ©.00 o.00 s

iz ’@ o CPU-Z = = fm'” > CPU-Z I=alic o CPU-Z
U | Cache Mainboard | wemory | 50 | About | CPU | cache | Mamboard | Memory | SPD | About | CAU | cache Mainboard | Memory | SPD | About | CPU | cache | Manboara | memory | 5P | about |
SkeTs Wotherboard - Processor — e - Motherboard — || -Processer !
Manufacturer |Gigabyle Technology Co., Lid e s} Ce PR | Manufacturer | Gigabyte Technology Co., Lid Hame intel Core i7 520
Vodil [(DEBEGRENE | o Code Nams Bloomfek Srand £1 odel [EXSEEXTREME xx Code Hame Bloomfied ]
s Package Socke! 1368 LGA Package Sockat 1366 LOA
g Chipset | el | %8 Rev.[ 72 = . Chipset [ niel X5 Rev. 12
e | | (R = e Technoiogy | 45am  Core Viotage | 1024V &) BIERAABK | | soubrdge [ Wi TR0 00 Technokgy | 450m  Core Volage | 1360V
oo [T a7z Specification | Intei(R) Core(TW) @ CPU__ 620 @ 267GHz oo [ M 8720 Specification | Inte¥R) Core(TW) 7 CPU_ 820 @ 2.67Grz
1 Famiy [ & Model | A Stepping [ & — N Famiy [ & Modet | A Stepping 3
BioS 8 1 Ext Famiy | & Ext. Model | 1A Revision | €0 I § B famy | & Ext Model | 14 Revision | CD
Brand | Award Software Infemational, nc. nstructions | MMX, SSESSE2, SSE3, SSSE3, SSE4 1, S5E4 2 EMET Praue} | A seand S flueats blaraatinl o instructions | MNX, SSE S5€2, SSE3, 3583, S5E4 1, 55E4 2, EMEAT
Version |Fde L Version |Fde L
Date | 1172072008 Ciocks {Core #0) Cache Dete [11720/2008 Clocks (Core #0) - Cache-
ey || | core speed [Tt 2 Mz L10sta | 4x32 KByles Graphic mierface CoreSpeed | 40002 WHz Li0ats | 4x32KByles
Vican e Hultiplier x120 Liist | 4x32KBvtes Varsin PClExprass Mutipler | x20.0 Liknst | 4x32KByles
LnkWigth | %18 Max Supported | XI5 e Spned L IIAA s = Levei2 | 4x256 Kyies Link Witn 8 Max. Supported | x18 sl =il s A T Y
i QP Link Leveld & liBytes i 5 QPiLink | 38000 Wiz Level3 B MByten
Selection [+ 7] coes 4 Thresss| 8 Selectan cores [4 Toesss| 8
Version 148 Varsion 148 Version 148 Version 148
CPU-Z ]| CPU-Z [ CPU-Z oK CcPU-Z oK

Default i7 920 2.66GHz ~ 2.83GHz( Turbo Boost enabled) i7 920 2.66GHz overclock to 4GHz (Turbo Boost disabled)
3DMARK VANTAGE CPU Score is 17465 3DMARK VANTAGE CPU score is 23931 ( 37% increase)

GIGABYTE
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4GHz i7 920 Performance and
Temperature

i7 920 2.66GHz overclock to 4GHz
has passed 3DMARK VANTAGE
testing, proving our overclock has
some level of stability.

Next, stress the CPU by running
SP2004 and fully stress for i7 920 at
4GHz.

4GHz at full loading
temperature is 53°C

i7 920 2.66GHz overclock to 4GHz and running SP2004 stress program

GIGABYTE
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4GHz i7 920 Performance and
Temperature

After burn-in stress test for half hour, using a laser temperature
meter, our North Bridge temperature is only 33°C, only 8°C higher
than ambient . Its easy to see the thermal performance of the GA-
EX58-EXTREME with Hybrid Silence Pipe 2 keeps the temperatures
low even during overclock conditions.

Burn-in stress program with SP2004

. L
Running the stress program, the G I G A BY T E
temperature of North Bridge is 33°C
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4GHz i7 920 Performance and

Temperature

- ORTHOS BETA by Johnny Lee & GO - ORTHOS BETA by Johnny Lee =@ =] [« cPu-Z
us Status cPy ] Cache | Mainboard | Memory | 5PD | About |
—~Processar
[sw | Neme. | nel Gore 7520
Reset Code Name | Bloomfield Brand D [
3 Package | Socket 1386 LGA
: ; : StartTime:  11/16/2008 3:53PM Rounds: 0 — T
rtTime: 11/16/2008 3:53 PM Rounds:  0/0 rt Time: /16/201 ounds: 00 S e e e e
ation: 1 hour 2 minutes 45 seconds Duration: 1 hour 3 minutes 16 secands R
ISR P — 5 - . Specification | R) Core(TH
Speed:  4000MHz FSB: 200MHz [200MHz x 20.0 est.] - CPUSpeed:  4000MHz FSB: 200MHz [200MHz x 20.0 est.] = Famiy [ 8 Nodel [ A Stepuiig | #
xi i - = =
Ext. Famiy |
face FET: 55 some RAM Test: | Large, in-plac - siress some RAM About... Instructions |
ity: |9 [¥] additional notification [¥]Tray Icon [¥] Additional notification [ Tray Icon - Clocks (Core #0} - Cache
;,’ssu’u Lucas-Lehmer iterations of M11796481 using 40K FFT \Eng’ﬂm - Test 3, 6500 Lucas-ehmer iterations n‘fMl‘lesQél‘um‘ng 40K FFT length, - COtESte S LI ahink 2 b4 Dot S 52 KB’,"“
5, 6500 Lucas - ehmer iterations of M11736473 using 640K FFT length. Test 4, 6500 Lucas-Lehmer iterations of M11795481 using 640K FFT length. Mutipier | x20.0 Liinst. | 4x32KByles
5, 6500 Lucas-_ ehmer iterations of M11596479 using 640K FFT length. = —— | BusSpeed | Z000WHZ Level2 [ 2 I
7, 6500 Lucas-Lehmer iterations of M1128576 1 using 640K FFT length, A& GO - ORTHOS BETA by Johnny Lee =iie =] e e mal e
3, 6500 Lucas- ehmer iterations of M1DB85753 using 640K FFT length. Status
3, 6500 Lucas-Lehmer iterations of M1048576 1 using 640K FFT length. 7
= Selection Cores | 4 Threads | 8
3, 6500 Lucas-Lehmer iterations of M12196481 using 640K FFT length, = TR
4, 6500 Lucas-, ehmer iterations of M11796481 using 640K FFT length. Reset
5, 6500 Lucas-Lehmer iterations of M11796479 using 690K FFT length. =
5, 6500 Lucas-Lehmer iterations of M11596479 using 640K FFT length, StartTime:  11/16/2008 3:53 PM Rounds:  0/0 CPU-Z 0K
7, 6500 Lucas-_ ehmer iterations of M1128576 1 using 640K FFT length. . —
3, 6500 Lucas-Lehmer iterations of M10885759 using 640K FFT length, Duration: Lol el e S 006 =%
- CPUSpeed:  4000MHz FSB: 200MHz [200MHz x 20.0 est.] e
3 - ORTHOS BETA by Johnny Lee eSS  rest: [ Large, in-place FFTs - stress some RAM
s
| t | Priority: |o | additional notificati /| Tray Tcon
L ity [¥] Additional notification [ Tray TH [ |
- Type: Large, in-place FFTs - siress some RAM Min: 128 Max: 1024 InPlace: Yes Mem: | 1.488Y
Reset 8 Time: 15 J
[ _ CPU: 4000MHz FSB: 200MHz [200MHz x 20.0 est.] 4.784Y
srtTime:  11/16/2008 3:54PM Rounds: 0/0 11/15/
Launchin 188/ Windows Task Manager
ration: 1hour 2 minutes 26 seconds Using CR ; .
File Options View Help
USpeed:  4000MHz FSB: 200MHz [200MHz x 20.0 est.] - )
Test,{ | Applications | Processes | Services | Performance | Networking | Users
Test7, ¢
b Setlings
Test8, CPU Usage CPU Usage Histary e - :
Self-test emperature -
2 Test1, 1500 ° [ _ZZ]
wity: 7] Additional notificstion (V] Tray Icon Test 2, t—— wg
System  ees——
3, 6500 Lucas- ehmer iterations of M12196481 using 640K FFT length. - e 0 ©
4, 6500 Lucas-Lehmer iterations of M11796481 using 640K FFT length. o
5, 8500 Lucas-Lehmer iterations of M11795479 using 540K FFT length. i IR e e —
6, 6500 Lucas-Lehmer iterations of M11586473 using 640K FFT length, Y v S ¥ 1500 Q Now ) -
7, 6500 Lucas-Lehmer iterations of M11285761 using 640K FFT lengt. 1 ey
8, 6500 Lucas-Lehmer iterations of M10885753 using 640K FFT length. Now 0 REM
= 1500 L]
_— 2 —
5, 6500 Lucas-Lehmer iterations of M11796475 using 640K FFT length. = tew ® R uctor X
6, 6500 Lucas-Lehmer iterations of M11596479 using 640K FFT length. Physical Memory (VE) Syt Alertsoung  EetiASAS RGNS
7, 6500 Lucas-L ehmer iterations of M1128575 1 using 640K FFT length. Bk | [ — =
8, 6500 Lucas- ehmer iterations of M10885753 using 640K FFT length. —
test 640K passed! Cached 2808  Threads 807
1, 7800 Lucas ehmer iterations of M396 1473 using 512K FFT length. Free 25 Processes 45
= Up Time 1,05:46 Lasd Batault GIGABYTE'
Kernel Memory (MB) Page File 728M [ 6894
Total 121
Paged %0 - S .
Neooed - U= PP, wele 0

After 1 hour stressing by SP2004, 4GHz of Core i7

920 is very stable.
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TURBO BOOST function to reach 4.2GHz

& CPU-Z
CPU ICachei Malnbn-ard! Memnry] SPD
- Processor
Name | Intel Core 7 920
CodeMame |  Bloomfied
Package |

Technology | 45 nm Core Voltage |

Specification | Intel{R) Core(TM) i7 CPU 920 @ 2 87GHz
Famity | il Mode! | A Stepping \' 4
Ext. Family | 6 Ext Model [ 1A Revision | €0

Instructions | MMX, SSE, S5E2, S5E3, SS5E3, S5E4 1, S5E4.2, EM4T

& GO - ORTHOS BETA by Johnny Lee =1r=1E

Status

Stop
Start Time: 11{16/2008 3:53 PM Rounds:  0/0
Duration: Thour 3 minutes 16 seconds
CPU Speed: 4000MHz FSB: 200MHz [200MHz x 20.0 est.]

Test:

Priority: |3 [¥] Additional notification [V Tray Icon
Test 3, 6500 Lucas-Lehmer iterations of M12156481 using 540K FFT length. ¥
Test 4, 6500 Lucas-Lehmer iterations of M1179648 1 using 640K FFT length.

ik GO - ORTHOS BETA by Johnny Lee [T 1=

Status

Start

Reset

Start Time: 11/15/2008 3:53PM Rounds: 0/
Duration: Lhour 3 minutes 1 second Sensors,..
CPU Speed: 4000MHz FSB: 200MHz [200MHz x 20,0 est.]
Test:

Priority: |2

Type: Large, in-place FFTs - stress some RAM Min: 128 Max: 1024 InPlace: Yes Mem:
8Time: 15

[7] Additional notification [¥] Tray Tcon

CPU: 4000MHz FSB: 200MHz [200MHz x 20.0 est.]

~ Clocks (Core #0} | | Cache
Core Speed | 38988 MHz L1Data |
Muttiplier [ x20.0 Liinst | 4x32KByles
Bus Speed | 200.0 MHz Level2 | 4x256 KBytes
QPiLink |  3600.1 MHz Level3 | & MBytes
Selection |Processor#1 ~| cores [ 4  Threads| &
Version 1.43
CPU-Z oK
000 =

roffirrezog

1118/
Laundhi
Using ClI

Test 6,
Test 7,
Test 8,
Self-tes
Test 1,
Test 2,

158 Windows Task Manager [=rEr =T
File- Options  View Help
Applications | Processes I Services ‘ Performance | Networking | Users
CPU Usage CPU Usage History

Memory Physical Memory Usage History

Physical Memary {MB} System

Total 3324 Handles 13866
rarkad amna Thrasde an7
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[134av Case Open|open
1.488Y
4784V
Settings
Temperature ]
S - =
R ——
P, REM gystem
1500 L] Now
-
how, = B epy
150 Now
.= —————2
how © RPM
1500 [ ]
2 2 N
Now © RPM | Audio
Mertsound  Memser [udio GRS
Sefaultwa (=)

When the processor is under stress and full loading, the
processor is only at 53°C temperature. This is quite low.
The temperature of the North Bridge is only 33°C as well.
This is a good sign that our CPU can go higher than 4GHz.

So, in Easy Tune 6, | pulled the CPU vcore to 1.5v, and in
BIOS turned on Turbo Boost. The multiplier climbed to 21x,

and CPU frequency becomes4.2GHz. After running
3DMARK VANTAGE , our CPU score is 24772.

SUBMIT RESULTS

JOMARK® SCORE

FUSCORE

aazze
g
= F ooz &l (=] 200 =X
€PU | cacne | Wainboase | Memery | sem | Apout | -
4 ncsssr ot 2 s MG 2 conmn | s Pt
Harme. Intei Core 7 820 Mode
- Code liame | Bloamfcid ovmane - e RN oliageii] ko e
@jmupugy | reme . Sewiee Poweron Target Sotngs '
echnaiogy | 45 am Cors Viokags = 1458V Q
CPUPLL 180006V 1800007 4 » 0
Coreri) Ferciz | i
Specitication - IntekR) —WE"W,‘ ceu 620 @ 267GH; P Vonage S 55500V 1515007 4 >0
Famy [ Moces | A Suppng | 4 e %)
O e T o e CPU Voore 45000V 150000V * 0
Instructons | WX, SSE, S5E2, S5E3, SS5E3, 55E4 1, 5564 2 EMB4T DRAM Voltage oo G007 4 » 0
Clecks (Core 80} cazne |DRAM Termination o
Core Speed | 41238 itz Lain [ #x32KByies |chea Data VRt 075000V, [0.750007 4> »0
MU A5tH LT =4 e Ch-B Dala VRel. D.75000 1075000V - 3 * 0
Bus Speed. 2000 MHz Level2 | 4 x256 KBytes r
et ks s A G- Da VRet IR i &+ 0
Chos Adress VRt - » 0
Q9
Selection | Pre sar #1 ~| Cores| & Thieads | 8 GIE8 e ek Q * 0
Ch-C Address VRel. » 0
Varsion 1.48
BT PCIE >0
s LIS || o 146000V [1.10000V * 0
|I0H Cors 110000 [1.10000v » 0
JicHi 50000V (1500007 -2 » 0

4.2GHz passes 3DMARK VANTAGE CPU TEST
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[Reload Profile with EZ-Share BIOS ]

From our testing, our GA-EX58-EXTREME can overclock the Core i7 920 to 4GHz, passing benchmark and stress testing. The
GA-EX58-EXTREME comes with Hybrid Silence Pipe 2 and 20z copper PCB inner layers, allowing system temperature to
remain very low, which is critical for having a successful overclock. As | just showed, our North Bridge, without water cooling
and no fan on it, the temperature was just 8°C higher than ambient .

Now you have chance to try your Core i7 920 by overclocking! For those confused by my instructions, you can download my
BIOS profile and it will automatically use the same settings | just talked about. Even you don’t know how to set the options in
BIOS, just enter BIOS, then press F12 to reload my profile. Then you can easy to make your processor overclock to 4GHz. If
your processor is not stable with 4GHz, adding more CPU vcore or QPI/VTT voltage will help the stability.

Download my overclock 4GHz profile here:

e

CHOS Setup Utility - Copyright (C) 1984-2668

b MB Intelligent Tweaker(M.I.T.) Load Fail-Safe Defaults
LOAD CMOS FROM FILE -

b Standard | FREEST 1 ¢DIR>
GOOC_F~1 {BIR>

» Advanced | GOOC268°1 (DIR>
UD3_FSB {DIR>

» Integrate| 2B888-171 <DIR>
CRYSTA™1 <DIR»

» Powar Man| COOC <DIR>
928 <DIRY

» PC Health|EFELH 288

Total size:1.880 Free size:96.96M

Esc : Quit —_— 1 £ to BIOS
F8 : O-Flash S from BIOS

GIGABYTE
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After successfully overclocking our i7 920 to 4GHz, | did
some fine tuning to overclock the memory. First, | used
the process of elimination to make sure 4GHz was stable
at the lower DDR3 and Uncore frequencies. After stress
testing, we found it was stable. So next | am going to try
to overclock the memory and Uncore frequencies.

Like in picture C, raising the memory divider ratio to 8x,
DDR3 will overclock to DDR3-1600MHz. Remember,
raising the memory means we need to raise the Uncore
frequency as well. In this case, | set the Uncore
frequency to 3.4GHz and kept the same DDR3 voltage at
1.5V. Then | tested using Memtest. As the picture on the
right side shows, Memtest was able to complete with no
errors, meaning, our overclocking settings were
successful.

QP17200MT/s

Uncore 4000MHz.
each compoent follow g
Belk 200MHz

the same ratio.
QPI 4800MT/s

Belk 133MHz

component speed

C. OC BCLK to 200MHz CPU 4000MHz
set uncore and DDR3
c Uncore 3400MHz DDR3 1600MHz
Speed by manual Belk 133MHz
QPI 7200MTis
B. OC BCLK to 200MHz CPU Z000H:

DDR3 2000MHz

CPU 2660MHz
. Uncore 2660MHz
A. Default setting each a DDR3 1333MHz

Go to advanced overclocking, adjust DDR3 memory and
Uncore speed, Corsair TR3X6G1333 C9 oc to 1600MHz )
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Advanced Over Clock Uncore & DDR3 Frequency

Corsair TR3X6G1333 C9 oc 1600MHz and pass
MEMTEST without error
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[ Final Words J

Intel Core i7 processors provide outstanding overclocking
potential. Combined with the GIGABYTE GA-EX58-EXTREME
motherboard, you can be assured of the highest levels of
overclocking performance, along with the lowest system
temperatures.

INTEL CORE i7 is a brand new desktop platform with its own
unique architecture. Try taking some time to understand
this architecture. Find out what affects the CPU frequency
and the relationship between the various components. Like
we learned earlier, changing Bclk settings will also affect QPI,
Uncore and DDR3 frequencies. If you know how to control
the balance of those components, you will be able to get
the maximum performance from your system. Try using the
process of elimination to change the settings of each
component, one by one. Try using differing voltage settings.
This way, you learn the art of overclocking.
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