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Industry Leader in System Level IP

Challenge: How to integrate entire
systems onto one piece of silicon?

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

Key Designs with leading companies
e 7 of top 10 SoC semi companies
* 4 of top 10 systems companies

Pioneering technoloqy leader

» Pioneer and #1 supplier of on-chip network IP
for advanced SoC design

» Highest efficiency memory subsystem

Market Leader

* Leading provider of on-chip networks in digital
entertainment and wireless segments

* Broadest range of configurable products

* Worldclass on-chip network engineering
organization that surpasses # of competitors’
engineers combined
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Industry Leadership EHSONICS

Sep 2010 MemMax AMP delivered
Sep 2010 Licensee SoC tape out with >200 cores 1000
Nov 2009 SNAP delivered — Sonics Network for 830

AMBA Protocol

500

2008 SSX delivered: IMT multi-channel
memory enhancing TSV memory .
performance -
2006 SLX delivered: focus - lower cost SoCs L L
Sep 2005 Sep 2006 Sep20C7 Sep 2008 Sep 2009 Sep2C10
2004 Rapid royalty growth
2002 MemMax & S3220 delivered 100
2001 OCP-IP organization co-founded w/ 80
Nokia, Tl, MIPS, and UMC
60
1998 Silicon Backplane delivered
40
1996 Invents Open Core Protocol (OCP) 0
1996 SONICS (Systems On ICs) founded
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Sonics— A Snapshot EISONICS

Experienced Design Teams Continued Profitable Growth
with Design Centers around « #1 On-chip network IP company -
the world Gartner

* Milpitas, CA » Consistent profitability and revenue
« Chicago, IL (New!) growth

* Yerevan, Armenia Licensees:

» Taipei, Taiwan (New!) « Unique, innovative SoC products in

the market or in design: >150
e > 1B units shipped
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Challenge: SoC Architecture Trends BISONICS

Distributed Heterogeneous Architectures

Massive feature integration — Moore’s Vs
Law

DF {,—\J\/l

VidEON/©
Cof rrJJJAr

More Computing:
Multiple heterogeneous CPU’s, multicores, Comm

3D GEX MAC /o)
clusters, DSP, MPEG, GFX, . . )

System On Chip

Connected with increased bandwidth
Subsytems: 3G, LTE, Combo Radio

Average # Differing IP Cores

Sharing increasingly rich content
Audio/Video, Multimedia,

Design Starts by
Process Node

H22nm
E32nm
W 45nm
065nm
90nm
W 130nm
T 180nm

Distributed architectures and
subsytems sharing memory

Multiple usage devices

with increasing software complexity 2008 2009 2010 2011 2012 2013 2014 2015
System resource, power management,
virtualization, memory servers
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Sonics IP — Configurable, Quick, Efficient BISONICS

Reduced Design Time - lower
cost

» Over prior methods

» ~5 days to first configuration

» Ready for analysis — system
performance, speed, power, area

Intuitive GUI — Simple Design EODE EEIEIEE
Capture
« Connectivity between cores =

o AMBA, AXI, OCP . ..
o Subsystem partitioning ][] 5

» Performance requirements

.....

Generated and verified IPfor == - = "= - "=
on-chip networks TR e T e 5= o

|||||

Examples shown for SNAP
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Concurrency in Consumer SoCs BISONICS

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

DRAM

Transport demux

LA

Middleyrar,
20-30 GFX

Audio Decode

-
(VI

Reconirvction

H.264 Decode

Bitstream -
e, o il il |

Intra

Prediction -
— 4 -+
4}
[0}
MmC
Prediction

© Sonics, Inc. 2011. All rights reserved 8



Our Design Commitment... EHSONICS

Sonics Helps Licensees Meet System Performance Goals
» Broadest portfolio of On-Chip Networks
* Innovative Memory Subsystems

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

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

Performance Analysis with SystemC
« Early estimate of bandwidth/latency
» Early feedback on system architecture
o Adjust on-chip network Configuration
o Adjust Memory Subsystem Configuration
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Global R&D / Worldwide Support BISONICS

BIONICS)  Silicon Valley HQ

[T Taiwan Design Center
NS Armenia Design Center

Chicago Design Center }New i 2010!
(ISNG)
O Field Sales & Support offices
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Enabling Convergence EHSONICS

Content, Communication & Control

Market End . :
Sonics Licensees

Segment Products
Mobile {',‘ TEXAS INSTRUMENTS Sky i

Smart Phones NUFRONT

DVC, DSC %

PMP, e-Books KAW@E:%I
Comms BROADCOM.

WIFI .. T alGair

AG/LTE/WiMax O v © @ e e soetor

CPE/BS/Femto o

etworks

Consumer
DTV/STB & SUNPLUS
Gaming KYI
Computing i/nt eD@ !
Netbooks L_/
Tablets R | CO H
e i fm O Core Logic
Automotive Sy p——
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Network-based SoC: Actively Decoupled

Separation
» Sonics supports OCP, AXI, AHB, APB

» Standard interface _
electrical, logical, and functional

Abstraction
» Decouples functional cores,

» Enables independent design &
verification

» Ensures interoperability

Optimization
« Communications: Connectivity, QoS, etc
o Not just connectivity, but QoS
« Span distance - minimize “miles of wire”
» Optimize performance, power, area
» Offer system-level services

Independence

* Mix and match IP with wiring bundle
widths to meet required performance

» Extensive range of products for
optimizing specific on chip SoC network

© Sonics, Inc. 2011
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DRAM Controller

Bus Bus
Adapter Adapter

Bus
Adapter

Bus
Adapter
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OCP / AXI

Network

Agent Agent  Agent
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Sonics On-Chip Networks .SON|CS

Overview

Multiple products for
Multiple Topologies used in
Increasingly Complex SOCs

SSX™ B — (TS BRAIE
« Latest member in the Dolphin family 3
« 2D, IMT, and 256 bit support

SLX™
» High-speed and always Low-power
» Universal socket support

SonicsExpress™

» Clock & Power domain crossing
among Interconnects and Cores

SNAP™

 High efficiency AMBA buses
MemMax™

 Increases DRAM efficiency

» QOS scheduling of DRAM access
S3220™

* Non-blocking Peripheral Interconnect

« Low power and low area

—_————
I Power 1
and/or 1
Freq
\ domains
-’
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Sonics On-Chip Networks .SON|CS

Benefits

Sockets connect to OCP, AMBA, AXI,
AXIl4 sockets at edge of on-chip

network
Agents match interface and provide  perys WS @9—=@=02
required services (non blocking, - \
buffering, width conversion) M_’-":
Fabric is wire efficient proprietary =

protocol (less wires than AXI/OCP) |

SSX™ richest feature set
SLX™ high-speed, low power
SNAP™: High efficiency AMBA P P P'P P .'

Sonicsexpress™ ¢+ | T EEACE T T -

» Clock & Power domain crossing
among Interconnects and Cores

MemMax™

* Reorders memory transaction and
manages QoS, with address
virtualization (2D, IMT, TSV support)

S3220™

» Spans to IP cores— 4 clock gated
segments for power efficiency

—_————
I Power 1
and/or 1
Freq
\ domains
-’
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Choices - Fast vs. Efficient .
Nonf)bll(c-):(?k?ng enit?lesv ?oncurrltfr:(:e)/n .SON'CS

Blocking networks cannot MB/s
avoid periods of O progress
« Peak raise MUST be raised to peak rate
maintain a sustainable rate

* |P core buffering needed at
edge of the network flow

blocked

Non-blocking network
« Higher network efficiency

» Lower peak rate for same
sustainable rate

sust

Sonics is committed to non-
blocking multi-threading
networks

 Less jitter in rate, smaller
buffers, shorter power down

> time

© Sonics, Inc. 2011. All rights reserved 15



SoC Development Flow

EIsOCCreator(R)
Flowr

Al Edit \iew

BISONICS

Using SonicsStudio ™
SoC Creator GUI
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SystemC Simulation

* Analyze Performance

» Throughput
» Latency

configure

* Tune the SoC architecture
» Evaluate and lterate
with SystemC
 Generate RTL as needed

generate

SoC Generation RTL

* Verification
» Cost Analysis
 Area
* Power

e Timing Closure

16

 Configure interconnect

» Configure memory controller
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Sonics — Leader in SoC Integration EISONICS

Focused IP company enabling designers
to connect any IP anywhere on-chip

* Right by design

* Right features to market on time

* Interconnect is one IP block

System approach —

Specify IP core interface, define

bandwidth, QoS and desired services
» Configurable On-chip network

Worldclass multi-site engineering team
» Larger resource base than any provider

Dominate in digital entertainment, mobile
and wireless

o 7 oftop 10 SoC Semi companies and
4 of the top 10 Systems companies

Results: >1B units shipped
e TTM improved
» Demonstrated customer success
» Design cost reduced from first use onward
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For more information

Web: www.sonicsinc.com

Email: iInfo@sonicsinc.com
Twitter: www.twitter.com/sonicsinc
Phone: +1 408 457 2800




