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This is the decade of Mobile Internet Devices

Projections indicate that the Mobile Internet has the
potential to create / destroy more wealth than prior
computing cycles.

..... more users will likely connect to the Internet via
mobile devices than desktop PCs within 5 years.

Morgan Stanley Dec 2009
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Computing Growth Drivers Over Time, 1960 - 2020E
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M St l Note: PC installed base reached 100MM in 1993, cellphone / Internet users reached 18 in 2002 / 2005 respectvely,
Organ an ey Source: ITU, Mark Lipacis, Morgan Stanley Research
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This is the decade of Mobile Internet Devices
Notebook PC + Smartphone Shipments Dwart Desktop
Consumers Increasingly Prefer Portabllity

Unit Shipments of Desktop PCs vs. Notebook PCs + Smartphones, 2005 - 2013E

2006: Inflection Point
Notebook PC + Smartphone
shipments Broke
Away from Desktop PC
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1 Notebook PCs : Smartphones 1 Desktop PCs
Mﬂrgan Stan[ey Note: Notebook PCs include Netbooks. Source: IDC, Gartner, Morgan Stanjey Research essmates. 101
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This is the decade of Mobile Internet Devices
.. . What is the impact?

Projections indicate that the Mobile Internet
has the potential to create / destroy more
wealth than prior computing cycles.

more users will likely connect to the
Internet via mobile devices than desktop PCs
within 5 years.

Morgan Stanley Dec 2009
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What does the network need -
Mobile Internet Explosion is placing unprecedented Demands on Network Infrastructure

All-IP Network delivering ...
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C Rt . .
. (1 Superior user experience for
erverssl-il L3
St“r"gj]‘ | ?ﬂ mobile & fixed customers
Large et SRR :
Enterprise | i ] Improved bandwidth and latency
=L i 5“11}3::&5 TR Carrier quality data transport at
%[:E[;::FE":;EETS /Branch Office rates from 1OGbpS to 1OOGbpS

Storage /S

Routers N s < Media GW

W i'a._‘\. Optimization
Controller and
Security Appliances

h 4 h 4 h 4
Complex chip level requirements, massive data buffering, blazing chip and system 1/O
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What does the user want ?

Total Mobility

v - 100% percent connectivity to the internet and to all electrical devices
v Cheap wireless connections

v’ _ A better internet experience— faster and everywhere

v - Need more integration =2 too many devices

v/ - Location aware = constant monitoring of surroundings

v’ - Owner preference conscious

X- No battery issues = battery to last until the next “charge”

X - Practically no memory capacity restrictions

X - do all of it, but make sure | can afford it and it is all secured
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Both network and user applications will demand
a careful balance of power/ performance/density

For last few years our intense focus on
performance has been balanced with need
to control power, not because the
performance is not needed, but because:

* Portability demands it

oIt is not financially sustainable to
support cooling costs— servers and
desktops

* It is socially responsible to reduce
power consumption

Power reduction will reach near-crisis mode

Caynamic IS roughly a product of area and activityhow many bits x how often they toggle
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Much of power reduction has come from
reducing the supply voltage

Processor Supply Voltage

Power:

Lowering Vmin
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Over the last 40 years the Power Supply reductions have been
leveraged tremendously to control power as the number of

- transistors has doubled according to Moore’s law




Much of power reduction has come from
reducing the supply voltage

Estimated Intel Data Power ::rlsiJ

Power:
Lowering Vmin
Variability = SRAM cell
stability

Industry
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Scaling
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Over the last 40 years the Power Supply reductions have been |
leveraged tremendously to control power as the number of - industry
_S-OI consortium

. transistors has doubled according to Moore’s law
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SOl is addressing the power constrain issues:

@ 45nm
= SOl has demonstrated a significant power advantage vs. Bulk with the ARM 1176
960MHz

25C 105C
Frequency ratio > ™
Total static(mW) 1/5.6 1/6.9
Total dynamic (mW/MHz) -13% -13%
Total dynamic(mW) -13% -13%
Total power (mW) @ 960MHz -43% -63%

@ 32nm:

= SOl has headroom to meet 2GHz with WC processor using High Vt transistors

— 30% faster than 28G ...or...
— 40% lower power than 28G

= Voltage and frequency scaling enables broad range of application profiles

— 2.5GHz + @ 0.9V for gaming, web rendering, and 3D graphics E:

industry
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