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Embedded Systam Be

Driving forces
Digitisation
New applications
New uses
New value
New economies

Performance requirements and time

Time >
25+ Years

-
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2006 Chrysler announce

1913 '\ff’de' T Ford 40% of models will offer
No electronics iPod integration
) ) 2015 - Pervasive
Circa 1980 BMW 733i but hidden electronics

Introduction of ABS

2005 BMW 7 Series
iDrive Control system
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Increased performance and ARM CPU Estimator (ACE)
functional integration B ——
Mu'tlple processors E Cell Auim ®E1v ARMS 416 MHz
Mu'tlple SOftware Iayers \:4 T-Mobile MDA ARMS 37T MHz
Very hlgh gate Counts § Orange SPY M2000 ARG 377 MHz
Mlxed Slgnal E T-Mobile MDA I ARMEY 288 MHz
Platform cost put at $1B* | Eﬁj _ o T
*Gartner, February 2006 = e :

www.amm.com/ace/jbench/login

ARM9
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Transistor |  DSPs DRAM  pProcessor | Intel-x86 !
w B
P I E I : I E I .......
1940's 1970’s 1980's 1990's

. System-on-Chip (SoC) EHyperSystem-on-Chip (HSoC)
Driving Forces !

Technology Advances
Miniaturisation
Consumerism
Time-to-Market

Cost
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ME R HLERRREB TR RELR LR (SoC)

a) Separate CPU + b} 1-Chip 50C ) 1-Chip MPSOC
Memory + ASIC chips

Data Plane

o RTL Logic and o [rata Plane
r—‘:; Logic ASIC Acceleration ] Processing
z Hardware z Units

Control Plane

The Micron Era The Sub-Micron Era The Manometer Era
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Vertical AsSIC | Fabless
Suppliers Vendors Semis

IP Driven
Design

Design
System Design &
Manufacturer Distribution
Fully
Vertically
Integrated -
Manufacturing

Manufacturing

Fab Equipment
. »—— The Virtuous Circle

1970's 1980's 1990’ r DEMAND ﬁ

INVESTMENT ‘ cosT
REDUCTION

1970 1980
Cost of 1MHz $7,600.82 $103.40
Cost of 1 Megabit storage $5,256.90 $614.40

Cost of sending 1 trillion bits $150,000.00 $129,166.67
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TOSHIBA ,|,.,|;, ARCHOSS*ywortn ez MR A 7= b
Panasonic. JTEgy €'*€° AMOLY Hisense
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Relative Implementation Cost

Outsource R&D

11-&

Reduces up-front design costs ] 13 stage
ARM has invested $900M in 8
R&D since 2001 and created ]
ARM11 and Cortex families 5

72 ARM11 licenses ;‘:

56 Cortex licenses 2 5 stage
Would have cost industry more i 3 stage >
than $16Bn to create equivalent ore Perormance and Complextty

product portfolios 4 Relative Complexity

Adding delay and risk without
differentiation

300
250
200
150
IP cost-sharing business model is e
required for a mature industry to %
remain profitable o >

250nm 180nm 130nm 90nm  65nm  45nm  32nm
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1997 ARM and Partners Enabling

4 Bn
Users

(2009)

Intel Platforms have only driven size
and speed

How much has your laptop changed
over the years ?

* Strategy Analytics 2007
2 www.c-i-a.com
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20094E: 4K HARM

Mk AR AL SR =LA 7
532 bit RISC &R LEH]
EiFH 58 140{ZARM AL 2 2%
28R ABNARM
A I SR A AL
#F4E 15007 5 B 3T ARMEIFRAE B 5T

2008%E: 4024 ARM kb3 58 H B¢

Now 1 Billion ARM Processors shipments each Quarter

AFR17006 R T, 32 MR B AE

;4(1:)2!287!%: SR — K BT iR RTINS R 2 T ARM
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ARM typically supplies:

The processor subsystem
How fast facebook opens
Whether Flash10 content is possible
What type of games can be played
Responsiveness of Ul
Battery life

The graphics processor & software
Desktop quality graphics

EDGE

DN R E R

L2 R R R R R R R R R IB

“Coverflow” type interfaces Processor & graphics affect:
Gaming experience Services

Fast panning, zooming, flipping User experience

Battery life OEM/Operator ARPU
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Software Hardware

Software Hardware
9500) 50 High-performance devices

run large amounts of

complex software

All needs to be developed
and integrated into final
device

AN RGBS ARM
n \stem Baijing For THE ARCHITECTURE FOR THE DIGITAL WORLD® 13

Embedded Systam Be

1999-2014 SoC H [ P 17 Lu il 148 F+
100%
80% = . % Area Memory
D % Area Reused Logic
60% — . % Area Mew Logic
40% —
20% -
0% -
1999 2002 2005 2008 201 2014
Source: IC Insights, 514 Roadmap, and others
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Device software designs are completed
0)
54% behind schedule

#2003 Embedded Development Tools & RTOSes,” EMF, June 2003

Device software designs are completed
0)
66% over budget

“2003 Embedded Software Study,” DDC, September 2003

330 Produced devices do not meet performance
. or functionality requirements

“2003 Embedded Development Tools & RTOSes,” EMF, June 2003

14 Billion Devices will be connected in 5 years

“XInternet” Reports, 2001-2003

Source: WindRiver
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What can “32-bit” really mean to the end customer

- A
( Intuitive Device Reduced Energy
Display Interaction Consumption
Product More Responsive Better Lower Product
Benefits User Interface Conectivity Weight
Chip Motor Control Faster Communication Energy Efficient
Features Display Driver Operating Protocol Stacks Motor [_:untrnl
it System Algorithms
Low Power
Cost Effective
| 8-bit \ 7 32-bit )
Silicon ad have bled low power, cost-effective 32-bit Mi ollers but what
truly differentiates these new products is their capability to run more powerful software
AKX RGIRIL S
THE ARCHITECTURE FOR THE DIGITAL WORLD® 16 ARM
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AP AE RO CPU?

Legacy code For each additional
== across all toolchain:
company products IT Costs $$ ¥
Reliability §
= Toolchain _ .
32-bit = A consistent CPU
architecture enables
16 bit software and
toolchain reuse
8 bit
What would happen in the computer software industry if..

Every new PC used a different CPU architecture
You had to maintain different compilers for every new PC

Common architecture can make Embedded Software reus e

a reality
%Aiﬁéﬁ%mf\

THE ARCHITECTURE FOR THE DIGITAL WORLD®
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Legacy code
== across all
company products

ﬁ Toolchain W Microcontrollers
ARM > P oons

W Applications processors, System-on-Chip etc.

Enabling a standard platform for embedded developme nt
Protecting investment in software design
Forget traditional 8/16/32-bit perceptions, think of it as a
‘Software Engine’

Enable reuse, not just from MCU to MCU but onto other

digital solutions
ﬂk)\ih%éjtﬁéhs."
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Consumer adoption rates - time to 1M units shipped

B&W TV

| 1930’'s

L\

Color TV
Cable TV
VCR

PC

Cellular

VCD
DVD

Present

oDIHl

1'0 1'5 2'0 Years

= Market majority is accepting of technology

= Electronic markets becoming more driven by fashion and style
= Requires fast time-to-market and ramp-to-volume
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=57 100%
\ SCFFARMIT) L BN H]

Differentiation
o -

]

os&sw 7 L W

200% - 200%

YHEARMIWOS Bk fr | ’ HFARMITIE F A )

RANKXFRPERIES
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Branding
R&D

Branding

Designing
Engineering
Distribution
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HiSilicon @:ﬁ:ﬂﬁglﬂﬁg 3‘i[/ggmrﬂgrimmm umiEeT . Artisan
DVB-Cm]ﬁﬁ;&\H‘ﬁ&ﬁi e ARM® Physical IP
I DR 1 s

=

FLASHISDRAM Peripherals ¥ SPDF

ARMrrcm O o |m‘;mw
‘ i |_J varr | ic

I-Cache | D-Cache ¥ SmancCard

ARM interconnect

MieEpcodes |

Video Decoder ==
R i (S e || i

5

s Crysul VCBCHRGAMC  CVBS

HiS110E£ B FBIREHMLR, STRFHINEHAFHL. (KIhFE. B3hMeER
(stand-by power <1W, working power <7W) ,
BEVSNENREEEENRAETERLF N REONHE", SEVRMEFRE 1734 2E
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