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Complex Low Power IOT Device
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ARM: from 1mm3to 1km?3?
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Cortex-M processor solution

A Energy efficiency
A Lower energy costs

Low power implementati | . ‘g
Sleep mode support f Z% su
Wake-up Interrupt Contristete — ]

Increased intelligence at node

A Ease of use
A Lower software costs

Broad tools and OS support
Binary compatible roadmap
CMSIS support

Pure C target

A High performance
A Competitive products

32-bit RISC architecture
High efficiency processor cores
Integrated Interrupt Controller (NVI

A Reduced system cost
A Lower silicon costs

Thumb®-2 code density
Area optimised designs
CoreSight support
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he widest MCU platform portfolio

AChose from 2,194 productd and the list keeps growing
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Listed parts on partners web as of end of November 2012

‘ The Architecture for the Digital World® ARM




The Cortex-M Microcontroller Processors

Cortex-M4

Cortex-M3
B2-bi t/ DSCO
Cortex-MO+ ) i applications
Cortex-MO Ail6bH32 0
applications
B/16-bi t o - MCU plus DSP
B/16-bi t O applications Performance efficiency
2RRIESUODS Lowest power _ Accelerated SIMD, FP
Feature rich & SP
Lowest cost Outstanding Energy connectivity

efficiency
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ARM Cortex-M Reaching Beyond MCU

ATotal Cortex-M volume Total Cortex-M Shipments
AZOlO — 376M (Million Units)
4 700 -
A2012 = 2.2Bn (~6x growth)aoo_

ACumuIativer >3.5B Cortex-M _
processors shipped

. 400 |

A>160 Licensees 200 1

AWireless, SoCs, Automotive 200

AEmerging markets 100 4
A Sensors , BB NESSNNNSN
Ve QL Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
A M E M S 2010 2011 2012 N
A Power Management IC (PMIC) @ @
ATouch controllers ZigBee

A Connectivity - Internet of Things (IoT) ~ ©elyeurwod gBluetOOth
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Powerful & scalable instruction set

 Cortex-M4 FPU

LLL tLLEL I

General data proceas
I/0O control tasks
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AT
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Cortex-M feature set comparison

_ ARM7TDMI Cortex-MO | Cortex-MO+ Cortex-M3 | Cortex-M4

Instruction set architecture

DMIPS/MHz

CoreMark/MHz

Bus interfaces

Integrated NVIC

Number interrupts
Interrupt priorities
Breakpoints, Watchpoints

Memory Protection Unit
(MPU)

Integrated trace option (ETM
or MTB)

Single Cycle Multiply
Hardware Divide

WIC Support

Bit banding support
Single cycle DSP/SIMD
Floating point hardware
Bus protocol

CMSIS Support

ARM, Thumb

0.72 (Thumb), 0.95

(ARM)

1
No

2 (IRQ and FIQ)

None

2 Watchpoint Units

No

ETM (Option)

No
No
No
No
No
No

Use AHB bus wrapper

No

Thumb, Thumb-2
System
Instructions

0.84

1.99
1
Yes
1-32 + NMI
4
4-0, 2-0
No

No

Yes (Option)
No
Yes
System option
No
No
AHB Lite

Yes

Thumb, Thumb-2

System Instructions

0.93

2.15
1 (+1 opt.)
Yes
1-32 + NMI
4
4-0, 2-0
Yes (Option)

MTB (Option)

Yes (Option)
No
Yes
System option
No
No
AHB Lite

Yes
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Thumb + Thumb-2

1.25

3.32
3
Yes
1-240 + NMI
8-256
8/2/0, 4/1/0
Yes (Option)

ETM (Option)

Yes
Yes
Yes
Yes (Option)
No
No
AHB Lite, APB

Yes

Thumb + Thumb-
2,
DSP, SIMD, FP

1.25

3.40
3
Yes
1-240 + NMI
8-256
8/2/0, 4/1/0
Yes (Option)

ETM (Option)

Yes
Yes
Yes
Yes (Option)
Yes
Yes
AHB Lite, APB

Yes




Cortex Microcontroller Standard (CMSIS)

AAbstraction layer for all Cortex-M processor based devices
A CMSIS-CORE: API for Cortex-M processor and core peripherals
A CMSIS-DSP : DSP Library with 61 function types for Cortex-M
A CMSIS-SVD : XML system view description for peripherals

A CMSIS-RTOS : API for RTOS integration y cMSIS

ABenefits to the embedded developer S e e

Software Interface Standard
A Consistent software interfaces for silicon and middleware vendors
A Simplifies re-use across Cortex-M processor-based devices
A Reduces learning curve, development costs, and time-to-market

Atmel Sﬁz ; 09!!@ ) freescale §YP.TTE?§ FUTOTSU
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ARM Tools for the Entire Design Flow

A A summary of all ARM development tool products
A All are compatible with the Cortex-M family of processors

4 ™ 4
ASICS and ASSPs MCUs and Smartcards
i DS-5 MDK-ARM ’
\: o
/7~ [ —
uVision | 5 M {
Models Fast Models Simulator : 1_4 _
o '____....._—--—-J
Debu DSTREAM ULINK2, %
Adapters & VSTREAM abaioat ol
Versatile &
Development : Eval boards
Versatile
Boards Express and MPS

.

p
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Cortex-M Tools Ecosystem

A ARM has an exceptionally broad ecosystem of 3" parties supporting the
Cortex-M profile processor family.

A Real-time Operating Systems
A 26+ofthewor | dés vengasdi n g

A IDEs and C/C++ compilers
A 13+ofthewor | dés venglasd i n g

A Debugger vendors
A 21+ofthewor | dés verglasd i n g

Aé and these numbers are growing al
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The ARM University Program — WWW,arm,C()m/U n |VerSlty The World’s Leading
Preparing Today's Students for Semiconductor IP Supplier
Tomorrow’s Technology

Pt Enabling Coursework and Research in SoC
> g design, Computer Architecture, Embedded

Assembly Programming, Operating Systems,
Application Development, Robotics,
and Mechatronics



http://www.arm.com/support/university/index.php

Flagship offering: Lab-in-a-Box (LIB)

ALinackagebasedonVar l eties of Silicon Venc
U Efficient Embedded Systems Design and Programming (ARM Cortex M)

U Package contains certain number of boards, 100 MDK Pro licences, in addition
to a complete teaching material from ARM or inspection copy of textbook

ARM University Program Lab-in-a-Box ~

with Freescale Freedom hardware

This Lab-in-a-Box contains:

* 100 x floating licenses of ARM/Keil DZ'KE“_

MDK-ARM Pro software tools Tools by ARM

* 10 x ARM Cortex-M0O+-based =
Freescale Freedom boards = freescale ‘
Please find a full suite of teaching, labs, and lecture
material on the included CD-ROM to fully support
this Lab-in-a-Box

ARM University Program: www.arm.com/university

Freescale information and documentation:
www.freescale.com/frdm-kl25z



D:/Teaching Material/AUP_Freedom_Alex_Dean/ARM/ARM.exe

Flagship offering: Lab-in-a-Box (LIB)

ALinackagebasedonVar l eties of Silicon Venc
U Efficient Embedded Systems Design and Programming (ARM Cortex M)

U Package contains certain number of boards, 100 MDK Pro licences, in addition
to a complete teaching material from ARM or inspection copy of textbook
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