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Overclocking 6th Generation Intel®
Core™ Processors!

Dan Ragland — Overclocking System Architect, Intel Corporation
Nick Shih — Overclocking Guru, ASRock

Colin Brix — Director of Technical Marketing and PR, Corsair
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A WARNING: Altering clock frequency and/or voltage

may: (i) reduce system stability and useful life of the system
and processor; (ii) cause the processor and other system components
to fail; (iii) cause reductions in system performance; (iv) cause
additional heat or other damage; and (v) affect system data integrity.
Intel has not tested, and does not warranty, the operation of the
processor beyond its specifications. Intel assumes no responsibility
that the processor, including if used with altered clock frequencies
and/or voltages, will be fit for any particular purpose.

For more information, visit:
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http://www.intel.com/consumer/game/gaming-power.htm
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Overclocking SKU Options:
for 6th Generation Intel® Core™ Processors

Overclocking Capabilities

Intel® Core™ i7-6700K |
Intel® 100 Series Chipset | Intel Core i5-6600K

Unlocked BCLK Frequency
Unlocked Processor Ratios
Unlocked Memory Ratio

Unlocked Processor Graphics Ratio
Unlocked Voltage controls

Intel Z170 Chipset

IDF
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Overclocking Feature Comparison

Intel® Core™ i7-3770K

Intel® Core™ i7-4790K

Intel® Core™ i7-6700K

processor processor processor
A Available Core Ratio Overrides Up to 63 Up to 80 Up to 83
Real-time Core Ratio, PL, IccMax Control Vv v v
. .. . 100 to >200MHz in TMHz
A\ BCLK Overclocking Limited Coarse Ratio 100, 125, 167MHz increments

/A MSR Voltage Control

SVID Extra Voltage (Cores, GT)

FIVR: SVID Extra Voltage,
Voltage Override, Interpolative

SVID Extra Voltage, Voltage
Override, Interpolative

A Processor Graphics Overclocking All chipsets All chipsets Z170 only
A Ava'ilable DDR Ratio/Frequency Up to 2667 Up to 2667 Up to 4133
Overrides and MRC

/A DDR Granularity Steps 200/266 MHz 200/266 MHz 100/133 MHz
/A XMP Memory Reference Code 1.3 1.3 2.0

A = New or significant change for this generation.
Features are subject to change. Features shown are available in select SKUs. Overclocking results not guaranteed.
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Overclocking Architecture Overview

Memeony Core Frequency
Memory

- Unlocked core ratios up to 83 in T00MHz incrementst
- Complete Turbo overrides for Voltage, Power Limits,

@ IccMax

Graphics Frequency (pGfx)

- Unlocked graphics ratios up to 60 in 50MHz incrementst
@ - Turbo Voltage controls

Memory Ratio

- Options for 100 and 133 MHz stepst
- Logical ratios up to at least 4133 MHz!

BCLK

- PCH clock controller

- TMHz increments

- Up to 200 MHz or highert

- Note: Discrete clocking solutions exist which enable finer
than 1MHz increments and ranges far >250MHz

PCle = PCl Express® pGfx = Intel® Processor Graphics T Subject to change at any time. Overclocking results not guaranteed. 7z peveLope FoRUN




Clocking Options (BCLK)

-

Memory

Memory

No more PEG/DMI ratios required! (125/16)

BCLK has full fine grain overclocking capability

Option for Discrete BCLK or Integrated (PCH)

PEG/DMI domain has isolated 100 MHz clock

Motherboard ODMs may offer discrete BCLK control for
extreme overclocking results!

IDF

PCl Express® (PCle) INTEL DEVELOPER FORUM



Clock Tree: BCLK Tuning

BCLK

« BCLK input comes from PCH Cores
in 1 MHz steps

Last Level Cache

« PCI Express® (PCle) BCLK
(TOOMHz SSC) has a
dedicated reference clock

PCle & DMI

IDF
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Voltage Planes

L VCORE & VR|NGI dynamIC VR
up to 1.52V (SVID) plus
“Vboost" offset

« Vgr:dynamic VR up to
1.52V (SVID) plus offset

V
- oy —
* Vppa: 1.2V Nom for DDR4 )

Cores
Last Level Cache

System
Agent

PCIl Express®
DMI

IDF

INTEL DEVELOPER FORUM



11

Processor Core Voltage Control Modes

* Default
Voltage/Freq
curve

* Offset (+/-)is
applied to the
entire curve and
can be combined
with Override or
Interpolation

Fused V/f |

| Interpolation V/f |

volts

volts

volts

o
£
5
I 3
= w
c 2 X

#

freq

freq

Offset V/f |

Override V/f

o
s
=3
38
s X

_

volts

o
£
2
>
)
2 w
c 2 X

freq

freq

* Interpolation (adaptive)
in the overclocking
region: Target Based

* QOverride applied to the
entire curve. Used for
extreme OC Tradeoff:
higher power and
lower reliability.
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Intel® Microarchitecture Codename Skylake was Designed
for Overclocking!
1. Core Overclocking performance improvements
v Overclock-ability of CPU cores is great!
v Instructions per clock (IPC) improvements
2. Significant BCLK base-clock Overclocking enhancements
v' BCKL granularity now 1TMHz increments (was coarse ratios 125/167 on prior gen)

v" Up to 2X BCLK frequency gain, over i7-4790K, with reports at >400MHz in LN27

3. Amazing DDR4 Overclocking
v Ratios up to 4133MHz' and improved granularity (100/133)

v Intel Memory Reference Code support for overclocking

IDF

12 TOverclocking capabilities are subject to change at any time. Overclocking results not guaranteed. INTEL DEVELOPER FORUM
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Extreme Overclocking Achievements

WM,

>/

WR
WR
WR
WR
WR
WR
WR
GFP
GFP
GFP
GFP
GFFP
GFP
GFP
GFF
GFP
GFP

BENCHMARK

PiFast
3DMarkDs
3DMark0g
3DMark2001 SE

3DMark03
Unigine Heaven -
3DMarkD3
Cinebench -
Cinebench
Geekbench3 - Multi Core
GPUPI for CPU - 1B
HWBOT Prime

wPrime - 1024m
wPrime - 32m

XTU

Unigine Heaven - Xtreme Presat

4xCPU
4xCPU
4:CPU
4xCPU
4xCPU
1xGPU

SCORE

947
78917
61613
199091

1
241,055
7675,29
98,967
3,152
1731
7619,562

fSource: HWBOT article dated 2015-08-07

http://hwbot.org/newsflash/2983_skylake_the_day_after_7_ world_records_and_10_global_first_places

OVERCLOCKER

=

dRweEz
Dancop
derBauer
elmaor
Dancop
derBauer
Dancop
Dancop
derBauer
dRweEz
dRweEz
Dancop
Dancop
derBauer
derBauer
FUGGER

Dancop

MOTHEREOARD

ASUS Maximus VIl Extreme
ASUS Maximus VIl Extreme
ASUS Maximus VIl Extreme
ASUS Maximus VIl Gene

imus VIl E

ASUS Maximus VIl Extreme

ASUS Maximus VIl Extreme
ASUS Maximus VIl Extreme
ASUS Maximus VIl Extreme
ASUS Maximus VIl Extreme
ASUS Maximus VIIl Gene

ASUS Maximus VIl Extreme

SKYLAKE LAUNCH: 7 WORLD RECORDS, 10 GLOBAL FIRST PLACES

MEMORY

G.SKILL Ripjaws 4
G.SKILL Ripjaws 4
G.SKILL Ripjaws 4
G.SKILL Ripjaws 4

.SKILL Ripjaws 4
G.SKILL Ripjaws 4
G.SKILL Ripjaws 4
G.SKILL Ripjaws 4
G.SKILL Ripjaws 4
HyperX Predator

G.SKILL Ripjaws 4

(Table as of August 5, 2015. Source: hwbot.org database)

* 4-Core (@ 6.8 GHz
* DDR4 @ 4,795MT/s
* BCLK @ 552 MHz

Disclaimer: These overclocking
results are not typical. Scores were
achieved by extreme overclockers
using LN2 and other advanced
techniques not commonly available to
average consumers. Overclocking
results are not guaranteed nor
covered by warranty. Extreme risk
taking!

Rankings change regularly. Visit HWBOT's DF
website for the latest http://hwbot.org INTEL DEVELOPER FORUM


http://hwbot.org/newsflash/2983_skylake_the_day_after_7_world_records_and_10_global_first_places
http://hwbot.org/
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Live Overclocking Demo!
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ASRock’ Intel® Z170 Chipset OC Formula

<
]
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CPU Supports 6th Generation Intel® Core™ Processors
Memory DDR4 - 4 slots

. 4 x PCl Express® (PCle) 3.0 x16, 1 x PCle 3.0 x1, 1 x
Expansion
Slot PCle 2.0 x1,

1 x Vertical Half-size mini-PCle
Audio 7.1 CH (Realtek* ALC 1150), Purity Sound* 3
LAN Intel GbE LAN
Storage 3 x Ultra M.2, 10 x SATA3,
8 3 x SATA* Express
1 xType-A

USB 3.1 1x Type-C

Slide provided by ASRock.
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Power Phase and PCB Design

18 Power Phase Design

This flagship motherboard boasts a whopping
18 Power Phase Design. Offering unmatched
overclocking capabilities and enhanced
performance with the lowest temperature.

8 Layer, 4x 2 OZ PCB

copper inner layers, delivering lower

temperature and higher energy efficiency for
8 Layer PCB overclocking.

‘ o The 8 Layer PCB comes with 4 sets of 2 ounce

18 Slide provided by ASRock. !Tgvgpmmnw



OC Formula Kit

Manually raise or lower the system's Toggle Slow Mode for forcing your ) .
CPU ratio, BCLK frequency or CPU Vcore CPU to run at its lowest frequency. Enable or dlsal;lli:she PCI Express
voltage. '

Reduce 23% power loss and Activate LN2 Mode to disable the Learn a few tricks from the
decrease the connector’s CPU’s thermal protection. champion.
temperature up to 22°C. IDF

19 Slide provided by ASRock. INTEL DEVELOPER FORUM
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Intel® Extreme Memory Profile Switch

Intel XMP Switch

A convenient onboard switch for loading
Extreme Memory Profile (Intel® XMP) profiles without
having to enter the BIOS.

DDRA4-

2400, 2666, 2800, 2933,
3000, 3200, 3300, 3333 or
Higher!

Slide provided by ASRock. !Tgvgpmmnw
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Intel” Core™ i7-5960X Processor Extreme Edition
Overclocking Intel’s First 8-Core Desktop Processor

AT | OSSR W | || I s

IR o (o PR (PTRRTRve ) o COTP PP

8 Cores, 16 Threads

4 channel DDR4-2133 memory support
3.0 GHz base frequency

Up to 3.5 GHz Turbo frequency

Fully unlocked for performance tuning
20 MB Intel® Smart Cache

Intel® Turbo Boost Technology 2.0
Intel® Hyper-Threading Technology
Supports LGA 2011-v3 socket

40 PCl Express” 3.0 lanes

-intel°
inside”
CORE’i7

....highest desktop core count and great overclocking IDF

INTEL DEVELOPER FORUM



Intel® Core™ i7 Processors for High-end Desktop:
Based on Socket LGA 2011-3 with Intel® X99 Express Chipset

@ Core Frequency
- Unlocked Intel® Turbo Boost Technology Limits
- Unlocked core ratios up to 80 in TOOMHz
increments
- Programmable voltage offset and override
voltage via iVR

@ Memory Ratio
- Unlocked memory controller Unlocked memory
controller voltage levels
- Granularity options for 200 and 266MHz

e DMICLK (aka BCLK)
- Unlocked PCH clock controller (<1MHz

DMICLK/BCLK

oc increments upwards of 200MHz)

BELK @@PEG and DMI Ratios
e - Variable BCKL: PEG/DMI ratios 5:5, 4:5, 3:5, for
100MHz : BCKL@ 100, 125, and 167 MHz

IDF

23 PCl Express® (PCle) INTEL DEVELOPER FORUM
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Voltage Planes

Cores
Last Level Cache

|OA,IOD, SA

PCl Express’ (PCle")

2.3V+, static V up to 3.0V

* Veore: dynamic additional V,
staticVupto 2.0V

staticVupto2.0V

IDF
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Clock Tree: BCLK Tuning

MHz +/-1, 5-7%

Cores

Last Level
Cache

25

Single BCLK input comes from
PCH in <1MHz steps
Acceptable input to CPU limited
by PCI Express” (PCle) and DMI
PLL interface:
T00MHz x +5-7% PEG/DMI @ 5:5
125MHz x +5-7% PEG/DMI @ 5:4
167MHz x £5-7% PEG/DMI @ 5:3
Frequency Relationships
f(Core) = BCLK*Core Ratio
F(Ring) = BCLK*Ring Ratio
f(DDR) = BCLK*1.33*DDR Ratio

-or-
f(DDR) = BCLK*1.00*DDR Ratio

IDF
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Desktop Processors for Intel® X99 Chipset Based Systems

SKU

e | £ LY

(intel)’
inside”
CORE"i7
Intel® Core™
i7-5960X

o o=

inside”
CORE"i7

Intel® Core™
i7-5930K

e | LY

(=IO
(intel)’
inside”

CORE"i7

Intel® Core™
i7-5820K

Cores

8

6

6

Clock Speed / Max Turbo Frequency

3.0GHz/ 3.5 GHz

3.5GHz/ 3.7 GHz

3.3 GHz/ 3.6 GHz

Cache / PCI Express® Lanes

20 MB / 40 lanes

15 MB / 40 lanes

15 MB / 28 lanes

Turbo Ratio Overrides

Up to 80

Up to 80

Up to 80

PL1, PL2, Tau, ICCMax Overrides

v

v

v

Real-time Core Overclocking (in OS)

Yes

Yes

Yes

DDR Frequency Ratio Overrides'

>2667

> 2667

> 2667

DDR Timing Overrides

v

v

v

Coarse BCLK Ratios

1.0, 1.25, 1.67

26 TMemory ratio capabilities above 2667 via ratio not tested; use BCLK for highest frequencies.

1.0, 1.25, 1.67

1.0, 1.25, 1.67
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Intel® Extreme Memory Profile (Intel® XMP) for DDR4

 DDR4 is now the focus of Intel's XMP and memory overclocking efforts
* First desktop DDR4 platform launched in Q3’2014 with X99 based platforms
 DDR4 Overclocking modules are available today!

« The lower the voltage, at a given frequency, the better the quality

>

Kingston ® -~ m * m
I-IVP5< cruc|a| "( G.SKILL ,'j!CORSAIR qADATA

Partial list of Intel® Extreme Memory Profile (Intel® XMP) certified memory vendors. IDF

28 INTEL DEVELOPER FORUM



Intel® Extreme Memory Profile (Intel® XMP)

An Intel XMP enabled BIOS

: . »Intel XMP Ready: Module has been
reads the DIMM's SPD _Ch|p at ) 1. System programmed with an uncertified profile
power-on: determines if XMP is boots with GOOD

supported highest

»Intel XMP Certified: Module has passed

3] CPU-Z - - Supported supplier test and submission process
CPU ] Caches ] rdainboard] Memory — SPD ]Graphics] About ] J ED EC for SpeCiﬁC CPU and motherboard
Memory Slot Selection d ef' N ed BESTt
[ | oo parameters

WModule Size 4056 MBytes
Max Bandwidth | DDR4-2133 (1086 WHz)
Manufacturer Corsair . EZ MODE
Part Number |CMD1GGK4M4B3200C16  SEDExt | XMPZ.0 2. )éM P FrOﬂlg éan 1170 OC FormuTa
e selecte Yy Version : L1.21B
Timings Table ——  oEc#s  JEDEC#7 [JEDEC 8 JxmP.3z00 the end user Inte1(R) Core(TM) i7-6700K CPU @ 4.00GHZ
Frequency | 1037 MHz | 1066 MHz | 1066 MHz § 1600 MH=z th rough BIOS CPU Speed : 4000MHz
CAS# Latency | 140 15.0 16.0 16.0
RAS#to CAS# 14 1 15 e |e——setu P 8 | DRAM Information
RAS# Precharge 15 15 15 18 Profile 1
tRAS 35 36 36 36 A2 : 4GB (DDR4-3200) DDR4-3200 16-18-18-36 1.35V
we [ 4 0 0 54 3. Reboot to
Command Rate B2 : 4GB (DDR4-3200)
Voltage 120V 120V apply Total : 8GB Profile 1

Ver 172184  Tools || validate [ o< |

DF

INTEL DEVELOPER FORUM

29 Intel® Extreme Memory Profile (Intel® XMP) tGood and Best refer to the level of testing involved in XMP modules.



Intel” Extreme Tuning Utility (Intel” XTU)

intel) Intel® Extreme Tuning Utilit
L_— 9 Y B Monitoring A\ Settings &

System Information ~ Core ~

Basic Tuning Core Voltage Mode Core Voltage 1.40039063 V e = v Ove rC l O C ki n g S Oftwa re

Advanced Tuning Adaptive Static b x
. s 49x

« Al Contrals CPU Voltage Offset 0.0000000 Y Inel® ;; Technolog . s Real_tl me tu N | ng

Core sab Enable
4005875 W
Cache Processor Core lecMax 25550 A Turbo Boost Short Power Max Enable 4095875 W

S e — e Monitoring of system

8.00 Seconds
Benchmarking Turbo Boost Short Power Max 4095875 W Turbo Boost Power Max 4095875 W

Profiles Dyna nulao‘ono mV p e rfo rm a n C e

Turbo Boost Power Time Window 8.00 Seconds x 253.50 A
App-Profile Pairing

Multipliers e
e 140039063 V
1 Active Core Pro t 0.0000000 mV

Profile Management
- App-Profile Pairing
Benchmarking
Stress Testing
HWBOT benchmark

result submittals .

41x  Processor Cache Voltage Mode

Version 6.0 now available for download: http://www.intel.com/go/xtu IDF

INTEL DEVELOPER FORUM
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20 Years of Enabling Enthusiasts

PC memory

Power supplies (PSUs)

Cases

Liquid CPU coolers

Cooling fans

Keyboards, mice, headsets

JACORSAIR

IDF

Slide provided by Corsair. INTEL DEVELOPER FORUM



Overclocking Power Supplies

POWER SUPPLIES

DESIGNED FOR ENTHUSIASTS Virtually all of our power

supplies support the low-
. Pp Pp

| e [0 = power modes provided by
s o the new generation of

AXi Series HXi Series RMi Series RM Series processors These lOW

Digital ATX Power Supplies High Performance ATX Power Supplies High Performance ATX Power Supplies Ultra Quiet ATX Power Supplies power modes have been in
o TR - = place since the release of
4th generation Intel Core, so
if your power supply works
with your 4th or 5th
generation based system, it
will work with the new

CS Series Modular CX Series Modular CX Series VS Series motherboards, too.

Semi-Modular ATX Power Supplies Semi-Modular ATX Power Supplies ATX Power Supplies ATX Power Supplies

e

5850 , 85" |
’

Slide provided by Corsair. )\iiCORSAIR IDF
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Cooling Solutions for Overclocking

COOLING

DESIGNED FOR ENTHUSIASTS

Single radiator for maximum compatibility

A)J ), \'l
O (= % €
; -

H100i GTX

H110i GT H110i GTX

* The mounting mechanism for
6! generation processors
hasn't changed from previous
version.

» All of our Intel-compatible
Hydro Series liquid CPU
coolers will work with your
new motherboard, with no
adapter necessary.

Slide provided by Corsair. jiiCORSAIR IDF
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AIO Water COOling 1 01 Radiator — the external heat

exchanger. In general, the
larger the radiator (both in
area and thickness), the easier
it is to dissipate heat

Integrated pump. Cooled fluid
from the radiator is pumped in
and after the liquid takes on heat
from the CPU, it gets pumped out
to the radiator to expel the heat

Cold plate - this is the direct heat
exchange contact point with the

processor much like a traditional
heatsink. Material, finish (smoothness), o i
and QC (flatness) contribute to efficiency e

2 \\\ - y :, - 2
. . o ©  Slide provided by Corsair. »CQRSAIR




Why Liquid Cool?

36

VS

Corsair’ Hydro” liquid CPU coolers are
quieter because fans don’t have to run as
fast

Hydro coolers are completely self-
contained, with no filling or maintenance
needed

Hydro liquid coolers are more effective than
stock CPU heat sink fans

Water cooling efficiency over air cooling is
simple physics. Do not argue with physics.

Slide provided by Corsair.

shcorsare 1DF
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Liquid Cooling vs. Air Cooling

Thermal Resistance (C/W)
Lower Is Better

37

* Lower thermal resistance
allows better heat
dissipation

5 IDF
Slide and data provided by Corsair. )i‘CORSAIR

INTEL DEVELOPER FORUM



Superior Efficiency of Liquid Cooling
Cooling Efficiency

Corsair Hydro series
liquid cooling offers
more efficientand
quieter performance
than air cooling

5 IDF
Slide and data provided by Corsair. »CORSAIR

INTEL DEVELOPER FORUM



More Headroom, Faster Performance

39

MEMORY

EXTREME OVERCLOCKING

Corsair Corsair
XMP Extreme

Corsair Corsair
XMP Extreme

800 1066 1333 1600 1866 2133 2400 2666 2800 3000 3200 3333

4000

Corsair
Extreme

Corsair
XMP

Slide provided by Corsair.

A CORSAIR

IDF
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Amazing DDR4 Performance!

& [0Emors] Mem & [0 Errors] Mem 4 [0 Errors] Me % [0 Errors] Mer % [0 Errors] M & [0 Errors] | & [0 Errors] MemTest = =

Stop Testing

[0 Errors] Met €

Enter megabytes of RAM  ~ Enter megabytes of RAM
[sz [z

I Run as low priiiy thie,
V] 102.2% Coverage, D

Enter megabytes of Rs

E

I Run s low priorty
[/] 1021% Coverage,

Enter megabytes of RAb

E

T Run s low priorty thr
[ 1020% Coverage, 0

Enter megabytes of

=

I~ Run as low pricrit

Enter megabptes ¢~ Enter megabytes of R4 [~ Enter megabytes of RAM to test

523 923 523

I~ Run as low priol

|-

I~ Fun as lor priiy this I Run as low piiorty [~ Run as low prioriy thiead

/] 1024% Coverage, OE I/] 1021% Coverag | 1027% Covers [[\] 1025% Coverage, |[M 101.8% Coverage, D Enors

Entor information Ertor information Enror information Evior information Evror information Ertor information  E o information Error information

|

Run MemTest Ver 2.4 For Nick = B

EFHE | 2w BT

Total RAM Using RAM  Run time 200% Time left
B Uz - o 5] PU-Z - o 81404MB  2090MB 002035 00:1948
PU | caches | Marboard | Memory | sPD | Graphics | About | PU | Caches  Mainboard | Memory | SPD | Graphics | About |
Processor < Motherboard #  Usedmemory  Coverage  Errers Close
k Ew e Oore ir 6700K: Manufacturer [ASRock #00 923 MBytes 102.1% 0Eror Mentest
o] Code Name SEyjalie} WaxTOP | 85.0 W Model [Z170 0C Formula #01 923 MBytes 102.2% 0Error
Co=a SEC T Chipset Intel Skylake Rev.[ 07 #02 923 MBytes 1024% 0Error Enn Sen
Tectnolegy | enm  Covetage | 1134V Soutnorioge | el Shytske FCit Rew [ 31 503 SBMBytes  1027%  Ofmer Memtest
Specification Intel(R) Core(TM) i7-5700K CPU @ 4.00GHz (ES) LPCIO Nuvoton NCTET91 204 923 MBytes 102.5% 0Error
Famiy | 6 Model | E Stepping | 2 205 923 MBytes 101.6% OErmor
Ext Famiy | 6 Ext Model | St Revision | RO BOS 206 923 MBytes 1021% 0Error
| Instructions [MHX, SSE, SSE, SSE3, SSSE3, 5564 1, SSEA2, EWBAT, Brand [American Wegairends Inc. 207 923 MBytes 1020% 0Error
IVT-x, AES, AVX, AVX2, FMA3, TSX Wersion | LO.15A
Clocks (Core #0) cache Date [06/042015 B — i
Core Speed | 3999.04MHz || L1Data | &x32KByles | S-way T v
Mutipler | x40.0(8-42) || L1ist | 4x32Kytes | G-way Version FtLEpress File Options View
oSz | ieiiE t““:; 4z 5;“;;5‘-"“ 1:“" Link Width x& Jax, Supported x Processes| Performance | App history | Startup | Users | Details | Services
| ovel iBytes way
CPU ;
Seecton [proc: Cores | 4 Threass| & |:| T TT CPU  intel(Ry Core(TM) i7-6700K CPU ¢
Ver 173056 Tools | 7|  valdate Close Ver 1730x6e _ Tedls |¥| veidate | cose o Utlzation
Memory
- - O
| B CPU-Z = = ] CrlZ i 7.2/19 GE (97%)
U | Caches | Mainboard  Memory | spD | Graphics | About | P | Caches | Manboard | Memory  5P0. | arashics | About |
— Memory Siot Selection Disk 0 (C)
Tvpe DDRE Channei Dudl Sict#2 DORE 0%
Size 8 GBytes Module Size: 4096 MBytes
| NB Frequency | 40010 HiHz
Manufacturer Corsair
Timings.
50 seconas
CAS# Latency (CL) | 19,0 clocks Timings Table e o o T Utilization  Speed Maximum speed:
| REDSSITEED) || 2D Frequency | 1037 Witz [ 1065 WiHz | 1086 Wz | 2000 iHz 99%  3.92 GHz Sockes
RAS# Precharge (IRF) 23 clocks. CASH Lateney [ 110 = = o Cores:
Cycle Time (tRAS) | 45 clocks aast 1o CaSE T = = = Processes  Threads  Handles  Logical processors
Row Refresh Cycie Time (RFC) Mﬂ;cks — = = = 47 503 13177 Virtuslistion:
Command Rate (CR) < 5 L1 cache:
£ RAS. 35 38 3 3 Up time Le
| RC 49 50 50 68 2 cache:
] CommandRate 0:00:20:48 L3 cache:
il Vottage | 120V 120V 120v | 1350V
<
Ver 172.0x64 _ Tods |¥| Veldate Close Ver 173054 _Tods_|v| _ vaidate e (®) Fewer details | (8) Open Resource Monitor

DDR4 — 4,000 MT/s Dual Channel ( two sticks) with ébrsair
DDR4 Vengeance LPX memory and ASRock® OC Formula
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Agenda

Overclocking (OC) Architecture: Intel® Core™ i7-6700K processor with
Intel® Z170 Chipset

Live Overclocking Demonstration!

Motherboard Technology for OC

OC Architecture: 8-Core OC on Intel® X99 Chipset
Tools and Technology for OC

OC Extended Ecosystem

Summary and Q&A

IDF
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Summary and Next Steps

* The best keeps getting better, with 6th Generation Intel® Core™ processors!
- BCLK is back and better than ever!
- Amazing DDR4 Overclocking!
- The CPU core performance we've all come to expect!

* Overclocking system innovation opportunities are abundant

- Design differentiation opportunities
- Form factor and price point scalability

« The Overclocking Ecosystem is growing and ready for the 6" Generation Intel
Core i7-6700K processor

- Intel's Overclocking Software and Technologies provide the baseline
- Ecosystem partners provide options from memory to cooling to chassis...

IDF
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Additional Sources of Information

« A PDF of this presentation is available from our Technical Session Catalog:
www.intel.com/idfsessionsSFE. This URL is also printed on the top of Session
Agenda Pages in the Pocket Guide.

 IDF Demos

- See the Overclocking Demos on the 2" floor

= LN2 Overclocking at noon on Wed and Thurs
* Intel Resources:
- intel.com/go/xtu
- intel.com/content/www/us/en/gaming/extreme-memory-profile-xmp.html
« Overclocking forums™:
- hwbot.org
- xtremesystems.org

IDF
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Other Technical Sessions

Session ID Title Day Time Room
: w " Level 3
MEGAOO2 | Mega Session: The “Game” Changer Tue 4:00 PM
Keynote
SPCS007 | Memory Plans for Intel® Architecture Based Client and Enterprise Platforms Wed 11:00 AM 2006

IDF
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Legal Notices and Disclaimers

Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com,
or from the OEM or retailer.

No computer system can be absolutely secure.

Tests document performance of components on a particular test, in specific systems. Differences in hardware, software, or configuration will affect actual
performance. Consult other sources of information to evaluate performance as you consider your purchase. For more complete information about performance and
benchmark results, visit http://www.intel.com/performance.

Cost reduction scenarios described are intended as examples of how a given Intel-based product, in the specified circumstances and configurations, may affect future
costs and provide cost savings. Circumstances will vary. Intel does not guarantee any costs or cost reduction.

This document contains information on products, services and/or processes in development. All information provided here is subject to change without notice.
Contact your Intel representative to obtain the latest forecast, schedule, specifications and roadmaps.

Statements in this document that refer to Intel's plans and expectations for the quarter, the year, and the future, are forward-looking statements that involve a
number of risks and uncertainties. A detailed discussion of the factors that could affect Intel’s results and plans is included in Intel’s SEC filings, including the annual
report on Form 10-K.

The products described may contain design defects or errors known as errata which may cause the product to deviate from published specifications. Current
characterized errata are available on request.

No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted by this document.

Intel does not control or audit third-party benchmark data or the web sites referenced in this document. You should visit the referenced web site and confirm whether
referenced data are accurate.

Intel, Core, and the Intel logo are trademarks of Intel Corporation in the United States and other countries.
*Other names and brands may be claimed as the property of others.

© 2015 Intel Corporation.
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Risk Factors

The above statements and any others in this document that refer to plans and expectations for the second quarter, the year and the future are forward-
looking statements that involve a number of risks and uncertainties. Words such as "anticipates," "expects," "intends," "plans," "believes," "seeks,"
"estimates," "may," "will," "should" and their variations identify forward-looking statements. Statements that refer to or are based on projections, uncertain
events or assumptions also identify forward-looking statements. Many factors could affect Intel's actual results, and variances from Intel's current
expectations regarding such factors could cause actual results to differ materially from those expressed in these forward-looking statements. Intel
presently considers the following to be important factors that could cause actual results to differ materially from the company's expectations. Demand for
Intel's products is highly variable and could differ from expectations due to factors including changes in business and economic conditions; consumer
confidence or income levels; the introduction, availability and market acceptance of Intel's products, products used together with Intel products and
competitors' products; competitive and pricing pressures, including actions taken by competitors; supply constraints and other disruptions affecting
customers; changes in customer order patterns including order cancellations; and changes in the level of inventory at customers. Intel's gross margin
percentage could vary significantly from expectations based on capacity utilization; variations in inventory valuation, including variations related to the
timing of qualifying products for sale; changes in revenue levels; segment product mix; the timing and execution of the manufacturing ramp and associated
costs; excess or obsolete inventory; changes in unit costs; defects or disruptions in the supply of materials or resources; and product manufacturing
quality/yields. Variations in gross margin may also be caused by the timing of Intel product introductions and related expenses, including marketing
expenses, and Intel's ability to respond quickly to technological developments and to introduce new products or incorporate new features into existing
products, which may result in restructuring and asset impairment charges. Intel's results could be affected by adverse economic, social, political and
physical/infrastructure conditions in countries where Intel, its customers or its suppliers operate, including military conflict and other security risks, natural
disasters, infrastructure disruptions, health concerns and fluctuations in currency exchange rates. Results may also be affected by the formal or informal
imposition by countries of new or revised export and/or import and doing-business regulations, which could be changed without prior notice. Intel
operates in highly competitive industries and its operations have high costs that are either fixed or difficult to reduce in the short term. The amount, timing
and execution of Intel's stock repurchase program could be affected by changes in Intel's priorities for the use of cash, such as operational spending,
capital spending, acquisitions, and as a result of changes to Intel's cash flows or changes in tax laws. Product defects or errata (deviations from published
specifications) may adversely impact our expenses, revenues and reputation. Intel's results could be affected by litigation or regulatory matters involving
intellectual property, stockholder, consumer, antitrust, disclosure and other issues. An unfavorable ruling could include monetary damages or an
injunction prohibiting Intel from manufacturing or selling one or more products, precluding particular business practices, impacting Intel's ability to design
its products, or requiring other remedies such as compulsory licensing of intellectual property. Intel's results may be affected by the timing of closing of
acquisitions, divestitures and other significant transactions. A detailed discussion of these and other factors that could affect Intel's results is included in
Intel's SEC filings, including the company's most recent reports on Form 10-Q, Form 10-K and earnings release.
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