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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
• >150 designs taped out

� Key Designs with Semi Leaders
• 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 

for digital entertainment, wireless 
segments
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System-Level Technology for Advanced SoCs

1+ Billion Chips Shipped with Sonics Technology

• High-growth technology Leader

• Headquartered in Silicon Valley

• Pioneer of on-chip network IP

• Advanced memory subsystems
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Simplifying SoC Design and Integration

� Sonics delivers critical IP for SoC realization:
• Industry-proven network-on-chip and memory subsystem IP
• Advanced tooling: Simple network-on-chip configuration and 

performance analysis
• Universal socket support for easy IP integration and re-use

� Sonics IP supports TSMC’s Reference Flow 12 
and provides customers with optimal design 
experience

Key IP Contributor
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Designer Challenge: 
Complete SoC Realization Support

� SoC Architect:
• Early stage architectural exploration

� Front-end team:
• Support multiple interface protocols/widths
• Performance/Power/Area optimization
• Include last minute changes in requirements
• Large amount of functional verification

� Back-end team:
• Design topology could complicate timing closure
• Many iterations on P&R for critical timing path 

resolution

� CAD team:
• Integrate different 3 rd party IP/tools into SoC 

development environment
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Architectural Exploration

� SoC Architects’ Challenge:
Explore behavior of complex SoC prior to integratio n
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SoC Capture and Simulation

� Capture your design rapidly in GUI environment
• Quickly assemble on-chip network for your SoC
• Specify behavioral traffic models (QuickModel) to s imulate design 

concepts
• Architectural performance can be quickly validated

RTL or SystemC
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Interfacing to Multiple Protocols

initiator
AXI

socket

Fabric

Initiator
Agent

Target 

AHB
socket

Target
Agent

Target 

APB
socket

Target
Agent

initiator
OCP

socket

� How to bridge between multiple 
protocols?

� Intelligent “Agent” handles:
• Multiple protocols conversion
• Data width conversion
• Frequency / clock domain 

crossing
• Power domain crossing

� Supports Multiple Protocols:
• AXI3/AXI4
• AHB-lite/AHB
• APB2/APB3
• OCP1/2/3

� Verification IP ensures reliable 
protocol functionality

Initiator
Agent
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Improve Performance, Power and Area

� Performance – Remove system bottlenecks
• Three-level end-to-end Quality of Service
• Multi-concurrency per port
• Non-blocking flow control
• Multiple outstanding transactions
• Sonics Performance Analysis Tool (SPA) to 

identify performance bottleneck
• Memory Scheduler (MemMax) increases 

efficiency of DRAM accesses

� Power: Ideal for mobile designs
• Agents support power management: Power 

bundle – Active signal, power down req/ack
• Coarse-grained and fine-grained clock-gating

� Area: Save cost and static power
• Highly configurable architecture for 

performance/area trade-off
• Flexible flop options and register points
• SPA tools to help optimize buffer size
• SOCMAP generates  timing constraints and 

script for synthesis task
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Flexible Design Topology

Different topologies require different network elem ents

� XB – CrossBar, fully or partially connected
� SL – Shared Link, shared connection
� PP – Pipelined Point, break long timing path, divide d-clock-

crossing
� EL – Extender Link, add pipeline point for interconn ect to reach 

cores at the far end
� PL – Pipelined Link, break heavy logic with pipeline  points at 

both ends

SL

XB

SL

XB

XB

EL3

EL1 EL2EL0

EL4 EL5 EL6

XB SL

pipelined point

XB SLPL

* Not demonstrated in RF12
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Timing Closure:
Breaking Critical Timing Paths

� Flop Option
• Breaks timing path 

on core interface

� Register Point
• Breaks internal 

timing path and 
allows clock domain 
crossing

� Pipeline Point
• Breaks internal 

timing path and 
allows for clock 
domain and power 
domain crossing

� Extender Link
• Breaks long routing 

path and spans 
distance
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Seamless Integration:
Standards-Based Design Environment

� Flexible environment which can be integrated into 
customer’s flow

� 3rd Party IP can be integrated into IP-XACT-based Studi oXE 
environment, or users can integrate Sonics IP into their own 
cockpits
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Last Minute Design Changes?

Change system architecture without impacting schedu le
� Incremental changes without complete redesign 
� Sonics solution easily scales to larger design
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Performance and System Analysis

RTL simulation

Static trace

SystemC Simulation
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Automated Verification and Traffic Generation

� Test suite *

• Automatically generate functional testbench for use r-specific 
design configuration

• Includes functional testing and code coverage

� Smoke Test
• Automatically generate simple SmokeTest stimulus by  utilizing 

Socket Transaction Language (STL)
• Feed STL to SonicsQuick Models for simulation

* Not demonstrated in RF12
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Complete System Level Design Environment

TSMC and Sonics offer:

� Complete reference flow: RF12
� On-Chip Network IP sample 

design – SystemC and RTL
� RF-12 Documentation: 

Application Note, presentation 
and Tutorial

� Sonics’ StudioXE Design 
environment*

� Sonics’ Performance Analysis 
tools*

• Quickly capture your SoC Design
• Performance Analysis – Optimize 

Performance, Area and Power (PPA)
• Easily Integrate 3rd party tools and IP

Sonics Design Environment – StudioXE TM

*Provided under a separate agreement with Sonics
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Advanced On-Chip Network Solutions

� SSXTM

• Low-Latency and High-Speed
• Advanced Features: 2D, IMT

� SLXTM

• High-speed cost effective
� SNAPTM

• High efficiency AMBA buses
� SonicsExpressTM

• Clock & Power domain crossing
� MemMax™ MemMax AMP

• Increases DRAM efficiency
• QOS scheduling of DRAM access

� SGN
• High-speed routed network

� S3220™
• Low power and low area
• Non-blocking Peripheral Interconnect

Complex SoC Using Sonics ProductsComplete product 
portfolio for every SoC
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Sonics Solves Critical Design Challenges

� TSMC Soft IP Alliance gives customers key 
differentiators for SoC realization, system-level design 
integration

� Innovative Network-on-Chip IP
• Non-blocking flow control
• Advanced Quality-of-service
• Universal Protocol Support
• Flexible Design Topology

� Tested Design Flows:
• Faster TTM
• Optimized system performance

� Advanced Design Tools
• Fast design capture and Architectural exploration
• System Optimization


