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Cautionary Statement Concerning  

Forward-Looking Statements 
 This presentation contains forward-looking statements as defined in section 102 of the Private 

Securities Litigation Reform Act of 1995.  These statements are subject to risk factors 
associated with the semiconductor and intellectual property businesses.  When used in this 
document, the words “anticipates”, “may”, “can”, “believes”, “expects”, “projects”, “intends”, 
“likely”, similar expressions and any other statements that are not historical facts, in each case 
as they relate to ARM, its management or its businesses and financial performance and 
condition are intended to identify those assertions as forward-looking statements.  It is believed 
that the expectations reflected in these statements are reasonable, but they may be affected by 
a variety of variables, many of which are beyond our control.  These variables could cause 
actual results or trends to differ materially and include, but are not limited to: failure to realize 
the benefits of our recent acquisitions, unforeseen liabilities arising from our recent 
acquisitions, price fluctuations, actual demand, the availability of software and operating 
systems compatible with our intellectual property, the continued demand for products including 
ARM’s intellectual property, delays in the design process or delays in a customer’s project that 
uses ARM’s technology, the success of our semiconductor partners, loss of market and 
industry competition, exchange and currency fluctuations, any future strategic investments or 
acquisitions, rapid technological change, regulatory developments, ARM’s ability to negotiate, 
structure, monitor and enforce agreements for the determination and payment of royalties, 
actual or potential litigation, changes in tax laws, interest rates and access to capital markets, 
political, economic and financial market conditions in various countries and regions, including 
the commercial credit environment and uncertainties arising out of the financial market and 
liquidity crises, and capital expenditure requirements.  ARM does not intend or assume any 
obligation to update or revise these forward-looking statements in light of developments which 
differ from those anticipated. 

 More information about potential factors that could affect ARM’s business and financial results 
is included in ARM’s Annual Report on Form 20-F for the fiscal year ended December 31, 2012 
including (without limitation) under the captions, “Risk Factors” and “Operating and Financial 
Review and Prospects,” which is on file with the Securities and Exchange Commission (the 
“SEC”) and available at the SEC’s website at www.sec.gov. 
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Agenda 

Timing Topic 

10:00 – 10:35 The 2020 Opportunity 

Simon Segars, President and CEO Designate 

10:35 – 11:00 Connected Devices 

Laurence Bryant, Director Mobile Segment Marketing 

11:00 – 11:20 Break 

11:20 – 11:40 Connectivity Driving Infrastructure 

Lakshmi Mandyam, Director of Server Systems 

11:40 – 12.10 Energy Efficient System Design 

Dipesh Patel, EVP and GM PIPD 

12:10– 12:45 Q&A 

Chaired by Warren East, CEO 

12:45 – 13:30 Buffet Lunch 
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The 2020 Opportunity 

Simon Segars 

President and CEO Designate 
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How the World May Change 

Global energy demand increasing Continued stress on healthcare budgets 

1.1bn extra consumers by 2020 

2012 

2020 

Number of global middle class (bn) 

2.2bn 

3.3bn 

30bn internet connected devices by 2020 

2012 

2020 

Number of internet connected devices (bn) 

10bn 

30bn 
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Mobile Phones are the World’s Computer 
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Connecting the Billions 

8 Billion People Worldwide 

6 Billion People with Mobile Phones 

5 Billion 

Smartphones 
(2020 installed base) 

1 Billion  

Smartphones 

(2012 installed base) 

 

Source: Gartner and ARM estimates 



9 

Connecting the World 

 Smartphones connect people to data and services,  

transforming lives 

 Nomadic farmers sent maps of drought hit areas 

 Spread of crop diseases and pests monitored across Sub-

Saharan Africa and Asia 

 Smartphone apps enable doctors to treat patients remotely in 

Bangladesh 

 Ultrasound probes display medical images on smartphone 

screens  
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Increasing Data Intensity 
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A Smarter World 

Converting 140,000 street 

lights to LED will save an 

estimated $7.5m in annual 

electricity savings 

 

Smart agricultural systems 

help maximise crop yields, 

whilst reducing water and 

pesticides 
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Increasing Data Volume 

Source: Computer Science Corp, 2013 

0ZiB 

5ZiB 

10ZiB 

15ZiB 

20ZiB 

25ZiB 

30ZiB 

35ZiB 

40ZiB 

2012 2020 

Global Data Creation (Zetabytes) 

10x 
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Facilitating the Flow of Information 
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Smart Ways to Manage Power 

Managing 

 

Balancing 

 

Storing 

 

Sensing 

$100bn 
Potential savings that  

smart grids could provide in the US 

over the next 20 years 

Processing 
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Intelligent Motor Control 

Source: A+B International, 2009. 

International Energy Agency report 2011 

 

 Opportunity: 700 fewer power stations 

Worldwide Electricity 

Consumption 

Motors Light 

Electronics Electrolysis 

Heat Standby 

 

MOTORS 

45% 

 

Nippon Densan (NIDEC) motor  

Cortex-M3-based smart motor 

Up to 30% more power efficient 

than non-smart version 
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Source:  

Gartner, IDC, SIA, and 

ARM estimates 

Unit Chip Shipments 
(millions) 

2012 2017 2020 
2012-2020 

Chip CAGR 

Mobile 4,800  9,100  10,800  12% 
Home 1,100  2,400  2,400  12% 
Home Networking 650 850  900  5% 
Servers 40  50  65  7% 
Enterprise Networking 600  800  900  6% 
Storage 700  1,100  1,400  10% 
Internet-of-Things 760  2,000  3,000  22% 
Other Embedded 16,500  22,000  24,000  5% 
Other 2,300  3,300  4,300  9% 
Total 27,000  41,000  48,000  9% 
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ARM Opportunity 

 

 

 ARM has the right technology 

 

 

 ARM has the right business model 

 

 

 ARM has the right ecosystem 
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Connected Devices 

Laurence Bryant 

Director Mobile Segment Marketing 
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Mobility is Reshaping Behaviour 

1 billion smartphones will ship in 2013 

 50% of mobile computing devices in 2013 will be ARM-based  

 35%  
Chinese Android 

users spend 2+ 

hrs a day on 

mobile apps 

Tablets to 

outsell  

laptop PCs in 

2013 

60%  
Facebook users 

access from 

mobile 

 79% 
iPad users 

always use 

tablet for web 

browsing 

Symantec “2012 State of Mobility Survey,” BI intelligence 2012, Gartner and ARM 
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Our Life has Changed with Mobile   

Best Price 

Scanning  

Offers & 

Payment  

Find Best 

Price Online  

Find Best 

Price & 

Shops 

locally  

Holiday Shopping 2007 

Legacy Computing  

Home Online Shopping   

Holiday Shopping 2012 

Mobile Computing  

Connected Shopping  



22 

ARM – Delivering the Post PC Era 

ARM estimates 
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Smartphone Global Penetration 

48% 
24% 

20% 

9% 

4% 
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What Does $100 Buy You? 

2013: 

 Year of entry- 

level quad-core  

Cortex-A 

750M  

mass-market 

smartphones and 

tablets shipped 

since 2010 

ARM 

Cortex-A 

processor 

family in 

<1mm2 

ARM Mali 

performance 

density 

leadership 

Android or 

Firefox OS 

 

Regional app 

development 

Optimum 

foundry 

processes at 

40nm LP and 

28nm LP 

Highly 

integrated 

SoCs with 3G 

modem  
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Expanding Smartphone Market 

 

 

 20% CAGR smartphone 

volume 

 

 Growth in volume drives 

optimised solutions 

 

 Strongest growth in low 

cost smartphone driving 

demand for Cortex-A7 

and Mali-400 

0 
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$15-$20 

<$5 

$5-$15 
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$0bn 

$5bn 

$10bn 

$15bn 

$20bn 

$25bn 

$30bn 

$35bn 

$40bn 

$45bn 

2012 2017 

Utility/Basic Smartphone 

Premium Smartphone 

Increasing Value and Opportunities 
S

m
a
rt

p
h

o
n

e
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h
ip

s
e
t 

V
a
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big.LITTLE ARMv8 
Advanced 

PIPD 

Quad 

Core CPU 

OpenGL 

ES3.0 

GPU 

Compute 

2017 

 10% CAGR smartphone chip value growth 

 15% to 25% CAGR smartphone royalty 

opportunity for ARM 

Source: Gartner 
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Your Smartphone:  Your Sensor Hub 

Air Gesture 

Heart Rate 

Body Weight 

Activity 

Your Smartphone will be the gateway to the Internet of You 
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Increasing Connectivity Driving MCUs 

12bn 
internet 

embedded 

devices by 

2020 

Connected Medical 

Personal devices Connected Cities 

50% growth in all MCUs expected 

Connected Home 
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Addressing All Price Points 

 More than 170 Cortex-M 
licenses signed with 130 
companies 

 

 Cortex-M0 is ARM’s 
fastest licensing 
processor 

 

 8 of the 10 top MCU 
vendors shipping  
Cortex-M chips from 20c 
to $2 

 

 65% of 32-bit MCU now 
ARM-based 

 

0 

2 

4 

6 

8 

10 

12 

14 

16 

2006 2007 2008 2009 2010 2011 2012 

Indexed MCU Growth by Bit Width 
(2006=1)* 

ARM 32-bit 4, 8 &16-bit Non-ARM 32-bit 

 65% 
ARM’s share of 

the 32-bit MCU 

market in 2012* 

 18%  
ARM’s share of 

the total MCU 

market in 2012* 

* SIA and ARM estimates, 2013 
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Connectivity Is Key  

 Next generation low power RF using ARM 

 More efficient comms stacks than 8 or 16-bit MCUs 

 Minimize active duty cycle, maximize energy efficiency 

 Remote sensors that work smarter, sleep longer 

 

Sierra Wireless AirPrime WP6  

2G EDGE system-on-chip 

ARM Cortex-M0 Processor 

GainSpan GS2000  

WiFi & ZigBee IP (6LoWPAN) 

2x ARM Cortex-M3 Processors 

Freescale KW01 

Sub-1 GHz  

ARM Cortex-M0+ Processor 

Nordic Semi nRF51822 

Bluetooth LE 

ARM Cortex-M0 Processor 

Linear LTC5800-IMP 

2.4GHz (802.15.4 / 6LoWPAN) 

ARM Cortex-M3 Processor 

Silicon Labs EM35x  

ZigBee system-on-chip 

ARM Cortex-M3 Processor 

Energy efficiency 

ARM Cortex-M0+ outlasts  leading 8 & 16-bit MCUs in energy harvesting app 
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Solutions for Connectivity 

Gateways 

Cellular modems, Set-top 

boxes 

ARM Cortex-A  

ARM Cortex-R 

Products 

Microcontrollers, sensors, 

Single Board Computers 

ARM Cortex-A 

ARM Cortex-R 

ARM Cortex-M 

Infrastructure 

Servers, network 

infrastructure 

ARM Cortex-A 
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Case Study: Smart Parking 

 Streetline has smart parking deployments in Germany, the United 

Kingdom, and across the United States 

 Battery powered parking bay sensors with ARM Cortex-M3 processor to 

provide years of continuous operation 
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A Smarter, More Connected World 
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Connectivity Driving 

Infrastructure 
Lakshmi Mandyam 

Director Server Systems & Ecosystems 
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Connectivity Drives Data Growth 

Access 
Mobile 

Backhaul 

Evolved 

Packet 

 Core 

ARM can scale from end to end 

Global mobile data traffic will increase 13x 

between 2012 and 2017 

Data  

Center 

Source: Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2012–2017  
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Data Drives Cloud Infrastructure 

9 Zetabytes in 2017 

 

 
Workloads shifting to the cloud and spiralling data center traffic are driving 

 the need for more efficient and cost effective Data Center infrastructure  

Source: Cisco Global Cloud Index: Forecast and Methodology, 2011–2016, , ARM estimates  

Within the 
Data Center 

76% 

Data Center-
to-Data Center 

7% 

Data Center-
to-User 

17% 

DATA CENTER TRAFFIC  DESTINATIONS DATA CENTER WORKLOAD DISTRIBUTION 

2012 

2017 
4% 

CAGR 

21% 

CAGR 

107m 

228m 

Traditional data centre workloads 

Cloud data centre workloads 
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Most IT 

infrastructure is 

underutilized 

Infrastructure Will Evolve 

Datacenter 

power grew by 

63% in 2012 

Global demand 

for datacenter  

“white space” 

estimated to grow by 

19.2% 

in 2013 

Digital Warehouses 

use 30 Billion Watts 

of Electricity = 30 

Nuclear Power 

Plants 

 

* Source NY Times article Power Pollution and the Internet Sept 2012 

**Source DatacenterDynamics 2012 Global Industry Census 
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Efficient Infrastructure Needed 

 Efficiency requirements extend 

beyond the CPU 

 

 Established ARM partners  

in networking and storage  

applications leveraging their 

expertise 

Many ARM solutions coming to market  

means healthy competition 

ARM & 
Partners 

Smartphone 
and Tablet 

driving 
innovation 

Value Chain 
wants 

diversity and 
choice 

Social, 
Mobile and 

Cloud 
rebooting  

server 
design 

Faster 
innovation 
cadence 
needed 
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One Size Does Not Fit All 

Relative Networking 
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Static 

Web 

Cloud 

Traditional 

Enterprise 

Real-Time 

Analytics 

DB, OLTP 

HPC 

Offline 

Analytics 

CDN 

Caching/ 
NoSQL 

 
 

Compute Intensive 

Moderate Compute 

Modest Compute 

Dynamic 

Web 
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ARM Partner Designs for the Data Center 

DDR3/L 

Controller 

64bits 

+ ECC 
Device Bus, 

Nand, SPI, 

UARTs,  

I2C, SDIO 

3 x USB 

Host/Dev 

4 x IDMA,  

4 x XOR  

2 x Security 

Engine 

TDM I/F 

32 VoIP  

Channels 

2 x SATA II 

Coherency Fabric 

4 x GbE /  

QSGMII 

USB Phy x3 

Advanced 

Power 

Mng. 

Secured 

Boot 

PCI-E PCI-E 

PCI-E PCI-E 

System 

Crossbar 

1
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Shared L2/SRAM 

1MB 

 

 

 

Shared L2/SRAM 

2MB 
2x ARM v6/v7 

CPU, w/FPU 

 @ 2Ghz 

4x Sheeva 

CPU, w/FPU 

AXE4500 Architecture Diagram  

Network Compute Adapter  

DDR3/4   
Controllers 

L3 Cache 

Modular Packet Processor 

Memory Management Engine  

Interfaces & Peripherals 

PPE PPE PPE PPE 

PPE PPE PPE PPE 

Virtual Pipeline Task Ring 

ARM   
A15 

ARM   
A15 

ARM   
A15 

ARM   
A15 

Shared L2 Cache 

 Partners 

developing 

variety of  

solutions 

 Leveraging 

their expertise 

 More choices 

for applications 
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ARM Partner Designs for the Data Center 

DDR3/L 

Controller 

64bits 

+ ECC 
Device Bus, 

Nand, SPI, 

UARTs,  

I2C, SDIO 

3 x USB 

Host/Dev 

4 x IDMA,  

4 x XOR  

2 x Security 

Engine 

TDM I/F 

32 VoIP  

Channels 

2 x SATA II 

Coherency Fabric 

4 x GbE /  

QSGMII 

USB Phy x3 

Advanced 

Power 

Mng. 

Secured 
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PCI-E PCI-E 
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Shared L2/SRAM 

1MB 

 

 

 

Shared L2/SRAM 

2MB 
2x ARM v6/v7 

CPU, w/FPU 

 @ 2Ghz 

4x Sheeva 

CPU, w/FPU 

AXE4500 Architecture Diagram  

Network Compute Adapter  

DDR3/4   
Controllers 

L3 Cache 

Modular Packet Processor 

Memory Management Engine  

Interfaces & Peripherals 

PPE PPE PPE PPE 

PPE PPE PPE PPE 

Virtual Pipeline Task Ring 

ARM   
A15 

ARM   
A15 

ARM   
A15 

ARM   
A15 

Shared L2 Cache 

ARM  processor 

32-bit and 64-bit 

4 to 16 cores 

1.4 -  2.4 GHz 

Also ARM’s fabric, 

security &  

physical IP 
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ARM Partner Designs for the Data Center 

DDR3/L 

Controller 

64bits 

+ ECC 
Device Bus, 

Nand, SPI, 

UARTs,  

I2C, SDIO 

3 x USB 

Host/Dev 
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4 x XOR  

2 x Security 
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Shared L2/SRAM 

1MB 

 

 

 

Shared L2/SRAM 

2MB 
2x ARM v6/v7 

CPU, w/FPU 

 @ 2Ghz 

4x Sheeva 

CPU, w/FPU 

AXE4500 Architecture Diagram  

Network Compute Adapter  

DDR3/4   
Controllers 

L3 Cache 

Modular Packet Processor 

Memory Management Engine  

Interfaces & Peripherals 

PPE PPE PPE PPE 

PPE PPE PPE PPE 

Virtual Pipeline Task Ring 

ARM   
A15 

ARM   
A15 

ARM   
A15 

ARM   
A15 

Shared L2 Cache 

Partner  

differentiated  

fabric, storage,  

networking 

 and security  IP 

ARM  processor 

32-bit and 64-bit 

4 to 16 cores 

1.4 -  2.4 GHz 

Also ARM’s fabric, 

security &  

physical IP 
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Serving Multiple Markets with ARM 

Consumer Storage 

Networking & 

Mobile  

Infrastructure 

Servers 

ARM Partner Software and IP Ecosystem 

ARM CPU + GPU + Security + System Fabric IP 

Partner differentiated Market focused IP 
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Cloud and Web 2.0 workloads transform Servers 

Server Metrics shift to Performance/Watt/$/Cu Ft 

ARM 
Investment 

32-bit ARM 
servers 

announced 

ARM  
32-bit 

deployed 

ARM 64-bit 
ecosystem 
expands 

2009-2010 2011 2012 2013 Future 

OEM/ 

End User 

adoption 

Silicon Partner 

Momentum 

Software 

Ecosystem 

Expands 

Four Years of Rapid Change 
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Rapid Change Continues 

 Open source software is allowing new 

ecosystems within the server community 

 

 End-users can now work directly with 

equipment providers to develop tailored 

solutions 

 Facebook created Open Compute Project 

 

 Disruption in the traditional value chain for 

enterprise equipment 
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http://www.10gen.com/
http://hyvesolutions.com/index.html
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ARM Ecosystem’s Open Source Investment 

• ARM and our 

Partners investing in 

open source building 

blocks that are 

relevant for Enterprise 

applications 

 

• 32-bit ecosystem 

already in place 

 

• 64-bit ecosystem 

developing 

And 3 Additional Non-Public Members 

LEG LNG 

Web 2.0/Cloud Applications 
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Enabling Innovation in Servers 

 Baidu is pioneering a new era of 

cost-effective and 

environmentally friendly data 

centers  

 2U chassis with up to 96 TB, 

reduced TCO by 25% vs. 

previous x86-based server 

solutions 

 Up to 3x Faster time to Market 

 Tailored to workloads with use of 

heterogeneous processing 

 Shipping ARM-based 32-bit and 64-

bit systems this year 
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 NSN and LSI are building on the 

open source efforts of LNG 

 ARM’s Core and System IP is the 

framework around which they will 

differentiate 

 Enables scalability across all 

mobile broadband systems and 

applications beyond 

 

 

 Huawei BTS3900 is deployed today 

 HiSilicon developed an 8 core  

Cortex-A9 Network SoC 

 The combination of ARM Multi-core 

technology and Huawei IP delivers 

high-performance and cost 

optimization 

 

 

Enabling Innovation in Infrastructure 
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Server and Enterprise Opportunity 
Unit Chip Shipments 

(Million of Units) 

2013 Design 

Win Status 

2017  

Chip TAM 

2017 Chip 

Value ($bn)*  

2017 Target 

Penetration 

Servers SoCs   50 $3.5 10-15% 

Base station equipment   65 $3.5  60% 

Carrier Infrastructure   75 $3.0  <5% 

Enterprise Access Points   270 $2.0  50% 

L2/L3 Switching   150 $3.0  20% 

Routing   80 $2.5  20% 

Other   100 $2.5  20% 

Total   800 $20.0    

Source: Gartner and ARM estimates Public ARM design wins, but not yet shipping

Shipping mainly ARM-based chips

Shipping some ARM-based chips

No ARM design win or not yet public

Public ARM design wins, but not yet shipping

Shipping mainly ARM-based chips

Shipping some ARM-based chips

No ARM design win or not yet public

* Mainly multi-core Cortex-A9, Cortex-A15 or ARMv8-A based chips 
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Market 
opportunity 

for ARM 
and 

Partners 

 

ARM 
technology 

right for 
Enterprise 

 

Open 
source 
driving 

disruption  

 

ARM and 
Partners 
driving 

innovation 

 

ARM’s Opportunity in Enterprise 

Presents a large new market opportunity 

for the ARM Partnership 
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Energy Efficient  

System Design 

Dipesh Patel 

EVP & GM Physical IP Division 
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System-on-Chip Design Challenges 

 ARM’s Partners need to create a diversity of solutions 

 Different performance points 

 Different power needs 

 Different cost points 

 Different market specific functionality 

 Different schedules 

 

 Ideal solution requires balancing of 

 Desired performance and functionality 

 Minimization of energy usage and thermal dissipation  

 Optimal cost solution 

 

… all while meeting aggressive time to market deadlines 

Performance 
Power 

Area/Cost 

Functionality 

Energy 

Efficiency 
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Addressing the Challenge 

 Requires a view of the whole system  

 Process, micro-architecture and  system innovation 

SOC complexity is increasing 

driving system power 

Process and memory  

improvements are not enough 

ARM’s processor and system 

improvements maintain power required 

 ARM engages and collaborates on system design and process technology 

 Enhance through improved physical IP, processor design & implementation,  

to provide ongoing system-level efficiency savings  
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Holistic Approach to Efficiency 

 End-to-end power system savings – save at all points in the system 

 

System IP and Integration  

Tools, Software and Ecosystem 

big.LITTLE    Streamline 

Graphics APIs      DS-5 toolchain 

Physical IP and Implementation 

 

Processor IP 
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Bandwidth Sensitive 

 

Extremely parallel 

GPU 

Latency Sensitive 

 

Serial dominated 

 

 

CPU 

 

 

Rethinking Computation Efficiency 

Interconnect 

& memory  

sub system 

Right Processor for the Right Task 

Most Efficient Execution 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=84wOwk5ts8QB5M&tbnid=EHIdtd4YVpeESM:&ved=0CAUQjRw&url=http://www.prace-ri.eu/Best-Practice-Guide-GPGPU-HTML&ei=9th3UfjbKo6R0QWD1YC4AQ&bvm=bv.45580626,d.d2k&psig=AFQjCNFzOJ4TLyDtmzeiknDUfceD440DPw&ust=1366895165088031
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http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=84wOwk5ts8QB5M&tbnid=EHIdtd4YVpeESM:&ved=0CAUQjRw&url=http://www.prace-ri.eu/Best-Practice-Guide-GPGPU-HTML&ei=9th3UfjbKo6R0QWD1YC4AQ&bvm=bv.45580626,d.d2k&psig=AFQjCNFzOJ4TLyDtmzeiknDUfceD440DPw&ust=1366895165088031
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=84wOwk5ts8QB5M&tbnid=EHIdtd4YVpeESM:&ved=0CAUQjRw&url=http://www.prace-ri.eu/Best-Practice-Guide-GPGPU-HTML&ei=9th3UfjbKo6R0QWD1YC4AQ&bvm=bv.45580626,d.d2k&psig=AFQjCNFzOJ4TLyDtmzeiknDUfceD440DPw&ust=1366895165088031
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=84wOwk5ts8QB5M&tbnid=EHIdtd4YVpeESM:&ved=0CAUQjRw&url=http://www.prace-ri.eu/Best-Practice-Guide-GPGPU-HTML&ei=9th3UfjbKo6R0QWD1YC4AQ&bvm=bv.45580626,d.d2k&psig=AFQjCNFzOJ4TLyDtmzeiknDUfceD440DPw&ust=1366895165088031
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=84wOwk5ts8QB5M&tbnid=EHIdtd4YVpeESM:&ved=0CAUQjRw&url=http://www.prace-ri.eu/Best-Practice-Guide-GPGPU-HTML&ei=9th3UfjbKo6R0QWD1YC4AQ&bvm=bv.45580626,d.d2k&psig=AFQjCNFzOJ4TLyDtmzeiknDUfceD440DPw&ust=1366895165088031
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=84wOwk5ts8QB5M&tbnid=EHIdtd4YVpeESM:&ved=0CAUQjRw&url=http://www.prace-ri.eu/Best-Practice-Guide-GPGPU-HTML&ei=9th3UfjbKo6R0QWD1YC4AQ&bvm=bv.45580626,d.d2k&psig=AFQjCNFzOJ4TLyDtmzeiknDUfceD440DPw&ust=1366895165088031
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big.LITTLE Processing 

 Tightly coupled combination of two ARM CPU clusters:  

 Cortex-A15 and Cortex-A7 - functionally identical 

 Same programmers view, looks the same to OS and applications 

 big.LITTLE combines high-performance and low power 

 Automatically selects the right processor for the right job 

 Redefines the efficiency/performance trade-off 

big 

“Demanding tasks” 

LITTLE 

“Always on, always 

connected tasks” 
Significantly 

lower energy 

Current 

smartphone 

processor 

big.LITTLE Current 

smartphone 

processor 

big.LITTLE 

Highest computing 

performance 
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Integrating an Efficient Compute System 

 

 

 

 

 
 

CoreLink™ CCI-400   

Cache Coherent Interconnect 
 

 

 

 

 

 

       

            

 

 

 

 

 

 

DDR/LPDDR DDR/LPDDR 

IO Coherent Masters 

To Peripheral 

Interconnect DMC 

MMU-400 MMU-400 

GIC-400 Interrupt Control 

L2 cache   L2 Cache 

Shader Shader 

Shader Shader 

Shader 

Shader 

L2   L2 Cache 

Cortex-A7 Mali- T628 GPU Cortex-A15 

MMU-400 

TZC-400 

Display 

and Video 

Sub-

system 

ADB-400 ADB-400 ADB-400 ADB-400 

MMU-400 

Simplified view  

of 

complex processors 

Coherency maximizes 

on-chip residency 

Efficient Voltage 

scaling for power 

management 

 

Optimized path to 

memory for best  

performance 

 

Common memory  

view for all SoC  

components 
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Layering in Benefits of Coherency 

2012 Devices  

 Full coherency within CPU cluster 

 I/O coherency 

 Entry level coherency for SoC 

 

2014 Devices 

 Full coherency for multiple CPU clusters 

 I/O coherency with graphics and other 

 Simpler software programming model 

  

2016 Devices 

 Full coherency on CPU, GPU and other 

 True General Purpose Compute 

 Simplest software programming model 

 

 

Applications 

Processor 

 

 

 

 
I/O Coherent 

2x or 4x 

Cortex-A9 /  

Cortex-A15 

Graphics  

I/O Coherent 

Mali-T604 

Applications 

Processor 
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4x Cortex-A15 
+ 
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Graphics  
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Fully Coherent 

4x Cortex-A57  
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4x Cortex-A53 

Graphics  

Next gen  

Mali 
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Enhancing Design Efficiency 

 

Micro-architectural 

innovation + process shrink 
Mass-market smartphone 

2013 

ARM Cortex-A7 processor 

28nm, 1.2GHz 

High-end smartphone 

2011 

Cortex®-A9 processor 

40nm,  1GHz 

1/5th  the Area 

Less than 1/3rd  the Power 

0.45mm2 per core 

Matching performance 

    Outpacing Moore’s Law with micro-architectural innovation 

 

Development already extending to 16/14nm FinFET 
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Efficiency at the Implementation Level 

 

 

POP™ IP 

 Core-hardening 

acceleration 

technology 

 Targeted to optimized 

Cortex CPU for power 

or performance 

 

Standard  

Cells 
 

 Multi-Vt cell libraries  

 Multi-Channel cell libraries 

 Multiple track height 

libraries 

 

      Memory IP 
 

 HS & Ultra-low Power  

 Multiple power modes  

 Multi-Vt options 

 

 

POP™ IP 

 Core-hardening 

acceleration 

technology 

 Targeted to optimized 

Mali GPU for power or 

performance 
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Compute Sub-system Efficiency Gains 

2012 

Interconnect 

OS SW 

Driver SW 

GPU 

Memory 

2013 

 big.LITTLE™ 

 I/O coherency 

 ARM POP™ 

 ASTC 

 Bandwidth 

enhancements 

 GPU 

µArchitecture 

enhancements 

 
 

Interconnect 

OS SW 

Driver SW 

GPU 

Memory 

2014  

30% 

estimated 

saving  

Interconnect 

OS SW 

Driver SW 

GPU 

Memory 

40% 

estimated 

saving 

R
e
la

ti
v
e
 E

ff
ic

ie
n
c
y
 S

a
v
in

g
s
 

Cortex-A15 

Mali T604 
ARMv7 big.LITTLE 

Mali T628 

ARMv7/v8  big.LITTLE 

Skrymir 

ASTC: Adaptive Scalable Texture Compression 
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Tuning Systems for Each Market 

2013 2014 2015 

Cortex-

A7 

Mali- 

450 

Cortex-A7 

Mali-T624 

Cortex-A7  

Mali-T628 

Cortex-

A15 

Cortex-A15 

Cortex-A57 
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Unmatched Partnership Around ARM  

ARM Compute Sub-system 

  Interconnect &  

  memory controllers 

  

Graphics 

processor 

Unparalleled 

software tools 

support for 

CoreSight™ debug 

& trace 

Coherency and virtualization makes 

software simpler and more portable 

Secure systems 

on TrustZone technology 

Comprehensive 

range of 

Operating  

systems 

 

Software stack 

optimized for 

Cortex™ +  

Mali ™ 

processors 
1.1, 2.0, 3.0 1.1 

http://www.arm.com/community/partners/display_company/rw/company/yokogawa-digital-computer-corporation/
http://www.arm.com/community/partners/display_company/rw/company/abatron/
http://www.arm.com/community/partners/display_company/rw/company/kyoto-microcomputer-co-ltd/
http://www.arm.com/community/partners/display_company/rw/company/mentor-graphics-corporation/
http://www.arm.com/community/partners/display_company/rw/company/pls-development-tools/
http://cms-pro.cms.local/CMS/RadEditor.NET/[ioID]51DD2016F3574D80B3B2EAA6E58E4A4E
http://www.trustonic.com/partners/gemalto
http://www.trustonic.com/
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ARM Enabling Efficient Systems 

Solution Benefit Challenge 
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Concluding Remarks 

Simon Segars 

President and CEO Designate 
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Connectivity 

is driving  

infrastructure 

The Architecture for the Digital World 

Devices are  

becoming 

smarter and 

more connected 

A growing 

opportunity 

ARM has the 

right technology, 

right business model, 

right ecosystem 
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Q&A 


