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21st Century — The Information Economy BISONICS

.. .the long discussed convergence of

computing, communication, content  , control
Silicon Alley Insider /\/\/ Chart of the Day
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Market Driver: Internet of Things EISONICS
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Apple’s success impacts the market leaders BISONICS

I Squeezed by the Apple
BN Apple EEE Nokia WM Samsung M RIM BN HTC Sony Ericsson I Motorola LG Other
Mobile-phone makers’ world handset market share, % ...and their share of profits, % of total*
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Source: Asymco *Out of eight companies -
SIA: 2010 record WW semi US$298.3 billion +31.8% The battle of
CES highlights: Super Smart Phones (> 1GHz), devices has now
3D everywhere, App & Content ecosystems become a war of
« 83M 3D DTV'’s to be sold 2014 — Content driven ecosystems . ..
* Apple iTues 10 billionth song download + 350K apps Stephen Elop,
« Android’s apps store: 130,000+ apps Nokia CEO,

Feb 2011

MWC: Nokia signs Windows 7 Phone
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High-End Devices Traffic Multiples

Compared to basic feature phone

26 April 2011
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* Monthly basic mobile phone data traffic
Source: Cisco VNI Mobile, 2011
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Mobile Video = 66% of Mobile Traffic BISONICS

Petabytes per Month 92% CAGR 2010-2015

7,000 B Mobile VolP

M Mobile Gaming
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B Mobile Web/Data
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VolP traffic forecasted to be 0.4% of all mobile data traffic in 2015.
Source: Cisco VNI Mobile, 2011

Cisco: 2015: 7.1B devices, sending 75 exabytes
e 26x 2010 traffic and equal to 19,000,000,000 DVD'’s
Average network speeds doubled 2009 to 2010;
 10x more by 2015
Greater than 5B mobile phone subscribers

» GSMA sees 20B — 50B web connected devices by 2020
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Mobile Traffic by Device Type .SONICS

Driven by Smartphones and Laptops

Petabytes per Month 92% CAGR 2010-2015
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Source: Cisco VNI Mobile, 2011
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Mobile World Congress ECONICS

Starting positions Feb 13, 2011
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Challenge: SoC Architecture Trends .SONlCS

Distributed Heterogeneous Architectures

System On Chip
Massive feature integration e —
* Driven by Moore’s Law (supply)
and convergence (demand) DRAM :
. . Controller Video 1/0
Distributed architectures
» Higher scalability (and independence) Comm |/O

» Sharing memory

Multiple processors
* (Multicore) CPU
« DSP
» Special purpose (MPEG, GFX, ...)

Distributed DMA
* Removes centralized DMA bottleneck
» Simplifies driver software integration

IP Cores Per SoC Average # Differing IP Cores

Increasing software complexity
» Re-use with multiple platform SoCs

» Broader end use market coverage per SoC
with software programmability

2008 2009 2010 2011 2012 2013 2014 2015

Source: Semico Research, Aug 2010

Design Starts by Process Node
[Izznm [132nm M45nm [65nm [[90nm M130nm .180nm]
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Concurrency in Consumer SoCs BISONICS

Consumer SoCs process data in parallel, but
communicate...

Transport demux

Audio Decode

H.264 Decode

Video Out
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Concurrency in Consumer SoCs
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Complex SoC Circa 2006.:

Ad Hoc & Fragile — Marority of designs with in-house solutions

Applications require
massive feature sets

Cost, power and
performance dictate
many IP cores

Driving up integration
complexity

SoC communications:
Complexity ~ (# IP Cores) 2
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Complex SoC Circa 2010:

4X More Complex — HELP!
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Subsystems Reuse = Better Results

Subsystem: largely independent collection of IP cores
that implement a system function, often composed of:

* Processing (general purpose and/or special purpose
processor element + hardware assist)

« Memory (SRAM, ROM, ...)
e |/O

Key characteristics
 Decoupled and abstracted

* Designed and verified independently from SoC
» Delivered with required firmware
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Semico’s View: Subsystems IP market

Computing Subsystem

CPU'’s (multicore, coherent clusters), Memory
resources, etc.,

Multi Media Subsystem

Graphics & computing, multi-screen, 3D, etc

Memory Subsystem

Memory blocks, Memory i/f (xDDRYy, TSV, Wide 1/0),
Memory Schedulers, Multi-channel, QoS, ECC, etc

Video Subsystem

Audio and video codecs

Communications
Subsystem

Ethernet, WiFi, 3G, 4G, USB, SerDes, etc.

Security Subsystem:

Encryption / Decryption engine, Content Protection,
Network Security, SoC Firewalls, Error handling

System Resource
Management
Subsystem

Virtualized system functionality (Apps and/or OS)

e.g. Power management functions, security functions,
fine-tuning of memory operations to reduce latency,
management of software iterations

Source: Semico: IP Subsystems: The Next IP Market P aradigm, SC106-10 October 2010
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IP Providers Need to Deliver Subsystems

Complexity Drives Repartitioning

IP Core Delivery Subsystem Delivery

Applications

Applications

IP Core| Fir re

IP|Qore

IP Core Firmwadre

IP|{Cores

~

IP Providers To Deliver Complete Subsystems, Reduci  ng
SoC Architecture, Verification and Software Costs
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Design Flow Challenges with IP Cores

IP Core Deliverables

Design Environment

RTL
Synthesis scripts

Verification
testbench

SystemC models
Databook views
Device drivers

Integrating SoC requires combining deliverables across IP cores
* EXxpensive, error-prone tasks repeated for each class of deliverable

Configurable IP cores make this much worse
All needs to work in non-standard customer design flows
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SoC Design Costs Growing

I/
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Industry Leader in System-Level IP

Answering the Challenge

» Help designers integrate entire
systems onto one piece of silicon and
connect any third party IP on-chip

Proven Technology for 15 years
« >1 Billion units shipped
e >150 designs taped out

Key Designs with Semi Leaders
o 7 of top 10 SoC semi companies
» 4 of top 10 systems companies

Pioneering Technology Leader

* Pioneer and World’s #1 supplier of
on-chip networks for advanced SoCs

» Highest efficiency memory
subsystems

Market Leader

» Leading supplier of on-chip networks
in digital entertainment, wireless
segments
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Overview — What Sonics Does

Sonics Helps Meet System Performance
* Interconnect Components

 Memory Sub-system Components

* Enabling Subsystems

System Performance not just Maximum Interconnect Frequency
« Significant performance fluctuations driven by traffic

* Non-blocking flow control and interconnect concurrency available to
solve issues & boost system performance within total area & power

Performance Analysis
« Early estimate of bandwidth/latency

« Early feedback on system architecture
o Adjust Interconnect Configuration
o Adjust Memory Sub-system Configuration
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System-Level Technology for Advanced
SoCs
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Sonics — A Snapshot
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Sonics Enables Convergence

Computing, Communication, Content & Control
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Thank you




