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Little things are going to make a big difference 

 

 

Will Tu 

Embedded Segment Marketing Director 
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Connected Intelligence 

Sensing, processing, controlling, automating, communicating, connecting 

Smart energy 

Power management 

Servers 

Industrial appliances 

Health 

Fitness 

Medical devices 

Smart homes 

Security 

Safety 

Automotive 

Electric vehicles 

Human interface 

Location aware 

MEMS sensors 

http://gei.portals.streamos.com/cc/channel.php?emcid=1392&empid=5141&packageid=0000?emcid=1392&empid=5141&packageid=0000
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ARM in IoT Spans Sensors to Servers 

Gateways  
Cell modems & rich edge products 

 

ARM Cortex-R & Cortex-A processors 

Smart sensor nodes 
microcontroller + sensors + RF 

 

ARM Cortex-M 

Infrastructure 
Servers, network infrastructure 

 

ARM Cortex® -A processors 
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Are you ready for the Opportunity for Analog                                          

in the Internet of Things? 
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Bringing context awareness to products 

 Sensor fusion requires intelligence at the node 

 Awareness of user Identity, location, time, activity 

 Bringing context to otherwise ‘flat’ big-data 
 

More efficient systems, more accurate data 

 Corroboration of multiple sensor sources 

 Digital pre-processing and communication  

 Minimize communication activity and bandwidth 

 Wake host processor only when necessary 

 

Sensors: Big Data Starts with Little Data  

ST LIS331EB smart motion sensor 

3-axis sensor-fusion accelerometer  

ARM Cortex-M0 Processor 

Cypress TrueTouch 

Noise immune multi-touch sensor 

ARM Cortex-M Processor 

 

Applications SoC 

ARM Cortex-A 

Touch screen controller 

ARM Cortex-M 

Sensor fusion based systems set to 

grow from 400M units in 2012 to 

over 2.5 billion units in 2016  
– Semico Research 
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Challenges 

CPU  

familiarity 

Performance 

Libraries 

Scalability 

Low power 

Battery-powered 

applications 

Drive for smaller 

form factors 

Digital integration on 

analog friendly 

CMOS nodes 130nm 

or greater 

Cost pressures 

Die size 

Manufacturing 

options (fabless, 

fab-lite) 

 
Time to  

Market 

Ecosystems 
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Application 

Processor 

GSM / CDMA 

Transceiver 

GPS  

Receiver 

Touch Screen 

Controller 

Audio 

Processor 

PMIC 

Mic 

Sensor Hub 

Image 

Processor 

Acc Gyr Mag 

Cam 

NFC 

Transceiver 

WiFi 

Bluetooth 

Bar ALS 

Touch 

Prox 

Distributed Sensor Hub Block Diagram 

Wearable 

• Ultra Low Power 

Consumption 

• Always On 

• Advanced 

Context 

Awareness  

• Activity 

Monitoring 

• Pedestrian Dead 

Reckoning 

• Power Control, 

Etc … 
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Integrated System in Package  or System on Chip 

 

 

 

MCU or System On Board 

 

 

 

MEMS Sensor Evolution 

Sensor 
Signal 

Processing 

A to D 

Conversion 
Digital 

Output 

Sensor 
Signal 

Processing 

A to D 

Conversion 
Digital 

Output 

Sensor 
Signal 

Processing 

A to D 

Conversion 
Digital 

Output 

In
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n
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re

n
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The Right Processor For the Task 

Cortex-M0 

Cortex-M0+ 

Cortex-M3 

Cortex-M4 

Cortex-R4 

Cortex-R5 

Cortex-R7 
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Affordable Intelligent Control 

 Picking the right Cortex-M processor: 

 Sensors, security systems, controllers 

 Heating Ventilation Air Conditioning control 

 Radio communications, health and fitness, medical devices 

NFC 

RFID 

Cortex-M3 

Cortex-M0 

Cortex-M0+ 

Cortex-M4 
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ARM Cortex-M0+: Ease of Use Speeds Time-to-Market 

 Write in C, no need for assembly 

 Wide availability of reusable software 
 

 Clean 32-bit architecture 

 Unified linear 4GB address space 

 NVIC manages the interrupts 

 

 Great debug capabilities 

 Breakpoints, watchpoints and even trace 
 

 Broad Tool Support 

 Reuse your preferred IDE, most suppliers support ARM 

 

Stay cool with  

Cortex-M0+ 
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ARM Cortex-M0+: Small is Beautiful  

 Cortex-M0+ starts from 12kGates 
 

 Best in class code density, reducing flash size needed 

 

 

 

Reach lowest power consumption, smallest form factor and cost 

 

CSP16 (2x2mm) QFN20 (3x3mm) 

CoreMark code compiled optimized for size 

A, B, C & D: same low power MCU as  in previous slides  
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1.9 billion 
ARM Cortex-M-based devices shipped in 2012 

by leading semiconductor companies 

 

 

 

 

 

 

 

32-bit intelligence starting at $0.50 

 

 

Relative growth in MCU & smartcard 

MCUs radios sensors 

ARM in Embedded 8.7 billion 

http://www.arm.com/community/partners/display_company/rw/company/nuvoton/
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Case Study: 9 - Axis Sensor  

Performance 

Low Power 

Time to 

Market 

Packaging 

Cost Pressure 

Sensor Fusion algorithms are non-trivial to create features such as tilt compensated 

compass. Cortex-M0+ 2x more performance than 8/16 bit CPUs  (.93DMIP/MHz) 

Integrating CPU with sensor in one package allowing smaller form factor for end 

application, which is critical in applications like Smartphones & Google glasses.  

ARM CPUs synthesizable on CMOS friendly analog. 

Consumption to address battery powered applications such as wearable devices. 

Cortex M0+ consumes 9uA/MHz 

ARM CPU ecosystem provides plenty of software tool options.  CPU enable 

product allowing customers to create their own sensor fusion IP.  Sensor provider 

can also provide software examples as reference designs. 

Cortex-M0+ only takes 12K gates, efficient + best in class code density reduces the 

amount of OTP or FLASH memory needed 
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Process Nodes for ARM Processors 

ARM provides the most comprehensive implementation solutions for mixed-signal devices 
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ARM Artisan Implementation Solutions for Embedded & IoT based SoC Design 
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DesignStart – Starting Point for IP Evaluation 

>130 unique Physical IP Platforms 
 

• Free IP evaluation  

Foundry 

Process 

Geometry 

Process 

Node 

IP Type 
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Big Data Starts with Little Data 

Open Data  

and Objects 

The future 

R
e
a
c
h

 

Smart 

Everything 

SaaS 

M2M 

Applications 

Internet / broadband 

Mobile Telephony 

Sensors  & 

Actuators 

Networks 

Fixed Telephony Networks 

Mobile internet 

Internet of Things 

Open Standards 

Developer Resources 

Trust and Security 

Today 
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IoT Architecture – ARM Offering 

Local 

processing 

Security 

Communication 

Discovery 

Data Storage & Analytics 

Management 

Applications 
nodes 

nodes 
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Growing the IoT Market 

 ARM is dedicated to a standards-based IoT with billions of IP and Web-based devices 

 

 

 

 

 

 Sensinode was a pioneer in creating and 

deploying these key IoT open standards 

 Sensinode software enables efficient and 

secure communication from device to cloud 

 6LoWPAN, ZigBee IP CoAP,  TLS, OMA Lightweight etc. 
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From Web Applications to IoT Nodes 

 

 

Web Application 

1000s of bytes 

HTTP 

IP 

TLS / TCP 
DTLS / UDP 

Binary Web Object 
CoAP 

IP 

100s bytes 10s of bytes 

IoT Backhaul 
IoT Node Network 

Proxy Router 

Web Object 

DTLS / UDP 

Binary Web Object 
CoAP 

6LoWPAN 

IPv6    6LoWPAN 

• Header compression on sensor networks 

TCP    UDP 

• No guarantee of packet delivery or order 

HTTP  CoAP 

• HTTP-like (REST) semantics for constrained devices 

TLS     DTLS 

• TLS over UDP – stateless – one packet at a time 
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 Web Application SDK 
Reference Applications for rapid development of customer 

application that controls/monitors the M2M nodes.  

 Lighting, Connected Home,  Asset Management 

 NodeView Network Management  

 

 

 NanoService Platform  
IoT application and data management platform, may be 

deployed in private or public server infrastructure. 

 NanoService Clients (C/C++, Java ME, Java SE) 

 NanoService Edge 

 

 NanoMesh 

Leading 6LoWPAN protocol stack for low-power RF and 

power line networks. 

 

 

Sensinode Confidential & Proprietary 
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NanoService – An End-to-End Solution  

Illustrative WSN and Cellular Deployments 

24 Sensinode Confidential & Proprietary 

Internet 

IPv6,  TLS, 

HTTP,  

JSON 

IPv6, DTLS, 

CoAP,  

Binary 

6LoWPAN, 

DTLS, CoAP,  

Binary 

Web Applications 

Telematics 

Asset Tracking 

Applications 

Smart City Applications 
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mbed: Connecting Cortex-M to the Cloud 

 mbed will enable IoT device creation on a massive scale 

 An open source platform and libraries for Cortex-M Microcontrollers  

 Opening up IoT to a vast new audience of professional developers 

 

 Consolidating fundamental embedded building blocks 

 Microcontrollers, Radios, Sensors, Software stacks 

 Bluetooth, 802.15.4/6LoWPAN, WiFi, Cellular 

 

 Simplifying integration with enterprise 

 Embedded agents and APIs for cloud services 
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Software Packs in MDK-ARM™ Version 5 

 

CAN Interface 

File System 

MDK Professional Middleware 

Graphical User 

 Interface 

TCP/IP Networking 

USB Device Stack 

CMSIS-CORE 

CMSIS-DSP 

CMSIS-RTOS 

CMSIS 

USB Host Stack 

Startup / System 

Driver 1: SPI 

Driver 2: Ethernet 

Device 

Driver n: USB 

… 

Software Packs 
 

MDK Core 

ARM C/C++ Compiler 

µVision Debugger with Trace Pack Installer 

µVision IDE with Editor 

KeilTM Microcontroller Development Kit (MDK) 
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The Opportunity in Front of Us All 

 

 

Next billion Trillions of devices 

Imagine the possibilities 
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Summary 

 IoT is incredibly important to all of us.  

 

 ARM is about partnerships, enablement, and innovation 

 

 ARM wants to partner with all of you to help accelerate IoT so 

that little data can become big data 


