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( Section | Introduction to Overclocking )

Basic concept of overclocking:

Adjustable
/v via BIOS

Clock Generator

gy

DDR | <——> | FSB |<—=> | CPU

I CPU Multiplier * I Frontside Bus = I CPU Clock
I DDR RAM Frequency = I DDR RAM Speed

The main objective of overclocking is to increase the overall speed of the system in

order to improve computing performance.

Normally, this is done by clocking the CPU and RAM above their rated speed in
order to achieve higher benchmarks score and faster OS response. As you can see
from the above, increasing CPU FSB / Multiplier / RAM Frequency,




Available Tweaking selections by EP- SRDA+

CPU Clock Ratio
- Use this item to select a multiplier for the system Frontside bus (FSB)
frequency. The value of he multiplier must be set so that:

Multiplier * Frontside Bus Frequency = CPU Clock Speed
EX: 11 * 166MHz = 1826MHz (XP 2500+)

FSB Frequency
- Enables you to set the CPU Frontside bus speed.

Memory Frequency
- Enables you to select the memory frequency.
- Options: By SPD -> 50% all the way to 200%

VDD(V)
- The voltage level of chipset. (Not recommend)

Veore(V)
- The voltage level of the CPU Vcore (Not recommend)

Vdimm(V)
- The voltage level of the DRAM. (Not recommend)




(Section Il Introduction to Hardware Technical terms’

Technical terms:

Front Side Bus (FSB)
FSB is the central data transfer between CPU and DDR RAM, you may also treat it as
the main heartbeat of the system.

Increase FSB will result in increasing computing speed and overall performance.

“Main objective of Overclocking”

CLK GEN(Clock Generator)

- Onboard chip that supplies clock for FSB/ DDR RAM / CPU. The FSB frequency
is always half of the CLK GEN frequency, because of this direct relationship with
FSB, it is often mistaken as FSB frequency. This item is adjustable in BIOS.

DDR clock

For smooth operation, DDR should operate synchronously with FSB. This ensures
efficient data transfer without any delay. For this the DRAM clock is derived from
CLKGEN which also supplies the FSB. However in reality a clock divider is added to
slow the DDR clock for better stability .

DDR memory transfers data at twice its clock rate, which means a DDR400 memory
actually clocks at 200MH?z, instead of “400MH?”.

CPU clock
The CPU too derives its clock from the CLKGEN. An internal multiplier increases the
ratio to generate the clock for the CPU core which dictate the CPU operating frequency.

Example: Athlon 3200+ operates at 2200MHz, which is 200MHz CLKGEN multiplied
by 11.




Overview

The FSB, DDR and CPU clocks are sourced from CLKGEN. Unlike DDR and CPU, the
FSB has a direct relationship with CLKGEN and does not involve any clock dividers.
That’s why the CLKGEN is often mistaken for FSB. Increasing the CLKGEN will
linearly increase the FSB, however increase in the DDR and CPU speed will depend on
DDR divider and CPU multiplier respectively.

Example:
CLK GEN = 166 CLK GEN = 182
FSB =333 ‘ FSB — 364
DDR =333 DDR =333
CPU = XP 2500+ CPU — XP 2800+

Few things you may want to know before overclocking

- Find yourself a better CPU cooler

- Unstable system due to overclocking? Not always true

- Make sure you know what you are doing, read the instruction carefully

- Risks may be involved in overclocking

- Finding an overclockable hardware is purely good luck

- Quality of RAM / Motherboard / CPU will be the highest priority
- Overclocking may lead to system instability

System configuration:

This manual will use the following system configuration for demonstration

CPU: AMD Athlon XP 2500+ (FSB 166)
RAM: DDR 400 * 2

HD: IBM 60G

Mainboard: SRDA+

VGA: GeForce4 MX440

OS: Windows XP SP1




Adjustable features through BIOS

- CPU Clock Ratio
- FSB Frequency

- Vcore

- VDD

X - Memory Frequency
nForce2
E Ultra 400 - lemm
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( Section Il Overclocking — Case Study ’

System running with out overclocking:

=~ AwardBIOS uv6.00PG, An Energy Sts
Copyright (C) 1984-2002, Phoenix Techno log

nForceZ2-ST Chipset

AMD Athlon(tm) XP 2500+
262144K OK
1833MH=(166x11.90)

Memory Freguency is at 166 MHz (ODRI33)
wForceZ Ultra 490 Sapport

Primary Master None

Primary Slave
Secondary Master
Secondary Slave

Main Processor
Memory Testing
CPU Real Clock

ST36530n 841266

Fi

Get ready to tweak your system now!

Part I - Tweaking CPU Ratio

Step 1: Turn on your computer and press Delete bottom to enter the BIOS setup
utility
Phoenix — HwardBl1U etup Utility

Standard CHMOS Features = Power BIOS Features

Advanced BIOS Features Load Fail-Saftfe Defaults

Advanced Chipset Features Load Optimized Defaults

Integrated Peripherals Set Supervisor Password

Power Management Setup Set User Password

PnP/PCI Configurations Save & Exit Setup
PC Health Status Exit Without Sawving

Esc : Quit F9 : Menu in BIOS : Select Item
F10 : Save & Exit Setup




Entering Advanced Chipset Features

Step 2: Changing system performance setting from Optimal to expert

Phoenix — AwardBIl10S CMOS Setup Utilitwy

Advanced Chipset Features
Item Help

System Performance

(Expert]

CPU Clock Ratio
FSB Frequency
CPU Interface
Memory Frequency

Memory Timings

o )

[1080 MHz1
[Mntimall

Svstem Performance

Menu Level s

timall - Use the
t stable settings.

Optimal
Aggressive
Turbo
Expert

gressivesTurbol -
over clocked
tings for higher
formance but with
her risk of
tability.

Memoryv Auto Prech
Spread Spectr
Spread Spectr
Aperture Size
Frequency
8¥ Support
Fast Write Ca
Thermal-Throttling

pertl — Allows

1 customization of
tformance options.
anced users only.

11l :Move ENTER:Accept ESC:Abort
[50.0 %1
+/—/PU/PD:Yalue

Fo: ]

Fail-Safe

F10:Save

Tl++:Move Enter:Select
; 1 Defaul ts

ESC:Exit F1:General Help
Previous Yalues F7: Optimi s

ptimized Defaul

Step 3: Changing CPU Clock Ratio setting from Default to 12.5
Phoenix - AwardBI0S CMOS Setup Utility

Advanced Chipset Features
Item Help

System Performance [Optimall
Menu Level

CPU Clock Ratio
FSB Frequency
CPU Interface
Memory Frequency

[Default]
[100 MHz]
[Optimall

CPU Clock Ratio
Memory Timings

Memory Auto Prech
FSB Spread Spectr
AGP Spread Spectr
AGP Aperture Size
AGP Frequency

AGP 8X Support

AGP Fast UHrite Ca
CPU Thermal-Throttling

.0
.9
.0
.9
.0
.9
.0
.9

tl:Move ENTER:Accept ESC:Abort
[56.0 %]

+/—/PU/PD:Value F10:Save ESC:Exit F1:General Help
F6: Fail-Safe Defaults Fil: Optimized Defaults

tl++:Hove Enter:Select
FS: Previous Values




Result:

@ Phoenix - AwardBIOS v6.00PG, An Energy Star
Copyright (C) 1984-2002, Phoenix Technologi

AMD Athlon(tm) XP 2800+

E24500W v

. %

2083MHz (166x12 .5)

Dual Chamnel Enabled
Primary Master ST313626A 3.07

| Primary Slave None
: None
Secondar 211 "
Congratulation, you have just tweaked your CPU from Athlon XP 2500+ all the way to
Athlon XP 2800+, simply by changing the CPU multiplier form 11x to 12.5x

Part Il - Tweaking CPU FSB

Step 1: Changing System Performance setting from Optimal to Expert

Phoenix - AwardBINS CMOS Setup Utility
Advanced Chipset Features
Svstem Performance [Expert]
CPU Clock Ratio [Defaul tl
FSB Frequency [160 MH=z1 Menu Level »-
CPU Interface [Optimall
Memorv Frequency timall - Use the
System Performance t stable settings.
Memory Timings e EEE—
Optimal gressive/Turbol -
Aggressive over clocked
Turbo tings for higher
Expert formance but with
Memory Auto Prech her risk of
FSB Spread Spectr tability.
AGP Spread Spectr
AGP Aperture Size pert]l] — Allows
AGP Frequency ———————— |1 customization of
AGP 8H Support T1l:Move ENTER:Accept ESC:Abort formance options.
AGP Fast YWrite Ca anced users only.
CPU Thermal-Throttling [58.8 %1

Tl++:Move Enter:Select +/-/PU/PD:Value F10:Save ESC:Exit F1:General Help
F5: Previous Yalues F6: Fail-Safe Defaults F7: Optimized Defaults

~10 ~



Step 2: Changing FSB Frequency from 166MHz to 182MHz
"~ Phoenix - AwardBIOS CHMOS Setup Utility

Advanced Chipset Features

System Performance [Expert]
CPU Clock Ratio [Defaultl
FSB Frequency [160 MHz] Menu Level >

CPU Interface [Optimall
Memory Frequency

g F Frequency
Memory Timings

Memory Auto Prech| 181 MHz .....

FSB Spread Spectr| 182 MHz .....

AGP Spread Spectr| 183 MHz .....

AGP Aperture Size| 184 MHz .. ...

AGP Frequency S
AGP 8H Support :Move ENTER:Accept ESC:Abort
AGP Fast Write Ca

CPU Thermal-Throttling [50.8 %]

Tl+«:Hove Enter:Select +/-/PU/PD:Yalue F10:Save ESC:Exit F1:General Help

F5: Previous Values F6: Fail-Safe Defaults F?: Optimized Defaults

Result:

ix -~ AwardBIOS v6.00PG, An Energy S
ight (C) 1984-2002, Phoenix Technol

For nForceZ-ST Chipset

AMD Athlon(tm) XP 2800+

DE D4 AAVU MWD
EaNTEw & & BN wrn

200Z2MHz(182x11.0)
is at 182 MHz (PDPR333)

Congratulation, you have just tweaked your CPU from Athlon XP 2500+ to Athlon XP
2800+ again, but this time, you have done so through changing CPU FSB instead of
CPU Ratio.

~11 ~



Part III - Tweaking DDR Memory Frequency

Step 1: Changing System Performance settmg from Optimal to Expert

¢ etup Uti1lity
Advanced Chlpset Features

[Expert]

[Defaul tl
[100 MHz1
[Optimall

System Performance

CPU Clock Ratio

FSB Frequency

CPU Interface

Memory Frequency
System Performance

Optimal
Aggressive
Turbo
Expert

Memory Timings

Memoryv Auto Prech

FSB Spread Spectr
Spread Spectr
Aperture Size
Frequency
8H Support
Fast Write Ca
Thermal-Throttling

T1l:Move ENTER:Accept ESC:Abort
[50.8 %]

+~/=/PU/PD:Value F10:Save
F6: Fail-Saftfe Defaults

Tl++:Move Enter:Select
F5: Previous VYalues

Step 2: Changing Memory Frequency from Auto to 120%

Phoenix — AwardBIOS CHMOS Setup Utilitwy

Menu Level >

Advanced Chipset Features

[Optimall
[Defaul tl
[100 MH=z1
[Optimall

Sustem Performance

CPU Clock Ratio

FSB Frequency

CPU Interface

Memory Frequency
Memory Frequency

106%
120%
125%
133%
150%
166%
200%
Auto

Tl:Move ENTER:Accept ESC:Abort
[50.8 %1

+/—/PU/PD:Value F10:Save
F6: Fail-Safe Defaul ts

Memory Timings

Memory Auto Prech
FSB Spread Spectr
AGP Spread Spectr
AGP Aperture Size
AGP Frequency

AGP 8¥ Support

AGP Fast Write Ca
CPU Thermal-Throttling

Tl+«:Move Enter:Select
F5: Previous VYalues

ESC:Exit

ESC:Exit

Menu Level s

timall - Use the
t stable settings.

gressive/ lurbol -
over clocked
tings for higher
formance but with
her risk of
tabilitwy.

pert]l] — Allows

1 customization of
formance options.
anced users only.

ect [Autol for best
formance.

~ 12~

F1:General Help
F/: Optimized Defaul ts

F1l:General Help
F7: Optimized Defaults



Result:

® Phoenix - AwardBIlOS v6.00PG, An Energy Star 4
9% Copyright (C) 1984-2002, Phoenix Technolog ies

08-27,2003 For nForceZ-ST Chipset

Main Processor AMD Athlon(tm) XP 2500+
Memory Testing S524288K OK
CPU Real Clock 1833MH=z(166x11.6)

Memory Frequency is at 200 MHz (DDR46©
nForceZ Ultra 400 Sunnort . ¢
DDR Dual Chamnel Enabled
Primary Master : ST313620a 3.07
Primary Slave : Mone
Secondary Master : Mone
Secondary Slave : None

Floppy disk(s) fail (40)
Congratulation, you have just tweaked your RAM from DDR 333 to DDR400

Overclocking — Failure

What can be done if you have experience the following?
- System boot fail

- Frequent system crash } Move to part IV
Could not enter the OS

Part IV — Restoring your system

Step 1: Shut down your system

Step 2: Change the CMOS jumper from 1-2 to 2-3 position for a few
second

Step 3: Replace the jumper on to the 1-2 position
Step 4: Enter BIOS setup utility and select Load Optimized Defaults

Please refer the above settings to the diagram on the next page

~13 ~



Diagram
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Part V — Tweaking Vcore / Vdimm / VDD

Changing either one of the following helps to increase system stability
1) Vdimm (DDR RAM)
DRAM performing best at between 2.5v ~ 2.7v

2) Vcore (CPU)
It is strongly suggest not adding more than 0.5v on top of default setting

3) VDD (Chipset)
Not recommended to change at all

Changing Vcore / Vdimm / VDD generates plenty of heat, therefore must have

active cooling applied

Important

Changing anyone of voltage setting may cause damage to
hardware(s)

Any damage / fault made to hardware(s) relating to overclocking
will result in void of warranty

~15~



Summary

Default setting

Increase &r Decrease

CPU
FSB

vV

CPU

Multiplier

v /

Fail Success

Fail

Success

Part IV

How fast can you go ?

Part IV

v

Default setting

B

Optional

Memory

Frequency

v v

Fail Success

There are few symptoms when a system has reached its limit. Typically when the FSB is

stretched too far, the system will fail to boot after changing FSB in BIOS.

Even if a system boots this will result in instability. Thus, running benchmarking for a

period of time may be required to test system stability.

If a component were pushed beyond operating specs, system failure is likely to occur.

Most component will operate fairly stable above their rated speed by a small margin.

How much is the margin will depend on its quality.

~16 ~



Another way to increase this margin is by adjusting the component voltage higher. This
helps to improve signaling strength when operating at higher frequencies, which results
in better stability. By doing so, one may risk permanent damage to system
component(s).

Note that Voltage adjustments often result in excessive heat, which brings us to the most

common overclocking failure:

“Overclocking limit will depend on cooling and quality parts”

~17 ~



