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�Design Capabilities must be Developed

• “Cost of design is the greatest threat to continuation of 
the semiconductor roadmap” [ITRS 2003]

– Both hardware and software design
– Ever bigger design teams: not sustainable
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�Towards an Open Platform and Ecosystem

• Industry can create infrastructure for reuse
– Avoid reinventing ‘non-differentiating wheels’ (must-haves)
– Efficient use of innovation capacity
– Increase innovation speed of the industry

• Industry needs to share costs and risks
– Of developing basic non-differentiating technology
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�Open Platform for Silicon System Design

• Open platform for silicon system design
– For fast integration of internal and external IP
– Based on standards
– Established in pre-competitive partnership

• SoC integrators, IP providers, EDA vendors, etc.

• Enables ecosystem
– Creates economy of scale for IP providers
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 SPRINT Project Objectives

• To have European key players in the system-on-chip (SoC) domain 
drive the identification and development of open interface standards
for SoC integration (hardware and software), building on existing 
recent standards such as SystemC/TLM and SPIRIT

• To provide an open SoC design platform (methodology, standards) 
and matching tools and IPs, enabling SoC design environments 
supporting the development and integration of interoperable and 
reusable IPs, including system verification.

• To enable European companies to be the first in the world to 
demonstrate and be ready to exploit the new standards-based SoC 
design environments in an interoperable way in order to improve on 
design productivity and the quality in SoC design
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!Press coverage

EE Times (08/04/2005 3:34 PM EDT) 

Semiconductor IP market to surpass $4 
billion by 2009, Semico says

SAN FRANCISCO — Semiconductor intellectual property 
(IP) is the next "killer app" catalyst for semiconductor 
industry growth, according to Semico Research Corp., 
which has issued a research report forecasting that the IP 
market will grow at a compound annual growth rate of 23.2 
percent, reaching more than $4.1 billion by 2009. 

The semiconductor industry is entirely dependent upon the reuse of 
silicon intellectual property (IP) for the design of complex chips. 

EE Times 
(10/10/2005 9:00 AM EDT) 

Ron Wilson
Industry challenge: IP selection

QIP metric streamlines the process
In a perfect IP reuse world, one would simply connect a third-party 
intellectual-property block, validate the interface with the rest of the system 
and successfully produce fully functional silicon. 
Building an efficient ecosystem
Today's intellectual-property ecosystem comprises several components and 
transactions, which have numerous interdependencies and challenges. 

SAN FRANCISCO — Four companies — Infineon
Technologies AG, Freescale Semiconductor Inc., ARC 
International, and Yogitech — have joined the Spirit 
Consortium, the San Jose, Calif.-based organization pushing to 
make intellectual property (IP) reusable with minimal 
engineering effort. 
The Spirit Consortiumnow includes 38 member companies, 
each pledging to make their IP and IP tools interoperable 
through Spirit Consortium specifications. 

EE Times (11/17/2005 11:58 PM EST)
Infineon, Freescale join Spirit Consortium

Embedded.com 
(11/22/2005 9:00 AM EST) 

Bernard Cole 

Industry group forms to create multicore
standards

Santa Clara, Ca. - Responding to increasing calls from 
embedded system developers, a new industry group - The 
Multicore Association - will meet here next week to begin 
work on standards for inter-processor communications, debug 
and other software development tools and building blocks.
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"Classic SoC (ESL) Design Flow
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3SPRINT SoC (ESL) Design Flow
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6Approach

• Perform rigorous R&D activity to obtain breakthrough in IP reuse 
and integration technology:
– IP modeling and system modeling
– IP interfaces and protocols
– Automation of IP integration
– Automation of system verification, analysis and debug

• Driven by proof-of-concept design activities
– To generate detailed requirements
– To prove value of project results

• Covering complete value chain
– IP vendors, EDA vendors, SoC integrators, Universities / Research Inst.

• Drive standardization and adoption by EDA vendors
– Through OSCI and SPIRIT
– Through links with EDA vendors
– Through dissemination and training for design community
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78SPRINT Consortium

• SoC Integrators

• Universities / Institutes

LAUTERBACH

• EDA Vendors

• IP Vendors
SyoSil

Systems on Silicon
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77Measures for Success

• Measures for success
– Exchange of IP among SoC integrators
– Integration of IP from small IP vendors
– Use of tools from small EDA vendors

• To be proven
– In proof-of-concept design activities

• To generate detailed requirements
• To prove advancements due to project results

– 10 x integration speedup
– 500 x simulation speed TLM (including 3rd party IP)  over RTL
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7 WP1 Validate standards for SoC Design
Leader: Infineon

• Generate requirements for SPRINT design 
technologies and standards

• Proof-of-Concept design activities
– Phase 1: State of the art technology
– Phase 3: SPRINT technology

• Update IP and Tools with SPRINT standards

• Demonstrate and measure improvements
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7!WP1 Validate standards for SoC Design
Leader: Infineon

ARM11 sub-system

Dual core sub-system

Multimedia sub-system

PCD’s

VIP

SyoSil
Systems on Silicon

UART
INT Ctrl

3rd party IP
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IP REPOSITORY

ARM1176
processor

AXI 
interconnect

Interrupt 
controller

USB
Controller

UART

+����
Netlist creation

Run-time configuration

Copy script

Conf. Debug Env.

Generator chains

Generator
s

Tools

Build Virtual Prototype

Build RTL

RAM USB
Ctrl

UART INT
Ctrl

AXI 64-bit

AXI 32-bit

ARM1176
Processor

•Generate requirements
•Update IPs and tools •Demonstrate and measure improvements 
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7"WP2 High-level Modeling
Leader: STMicroelectronics

• Define common efficient modeling rules and 
example models
– Easily understandable, exchangeable and 

interoperable
– At various levels of abstraction

• Specification-,  Transaction- and RT-level

– Formulate proposals towards OSCI and SPIRIT

• Transactors and equivalence checking
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73WP2 High-level Modeling
Leader: Alain Clouard (ST France)
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76WP3 IP communication interface standards
Leader: NXP Semiconductors

• Define standard services and interfaces for 
hardware and software (streaming) IP modules 
– facilitate efficient integration into advanced SoCs
– Quality-of-Service related extensions for IP – IP 

communication

• Interfaces at two levels
– Device Level (DLI) : extends existing standards

• AXI, VCI and OCP

– Task Level (TLI) : higher level services for streaming
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�8DLI and TLI

CPU

SW Shell

HW Shell  

Task 3

ASP

Task 1 Task 2
TLI
SW-API

TLI
HW-interface

Interconnect with QoS support  

DLI
(AXI, OCP)

• TLI: both hardware and software interface
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�7WP4 Analysis and Debug Tools
Leader: STMicroelectronics

• Standards for interfaces between debug and 
analysis tools and a system model
– At various abstraction levels (TLM, RTL)
– Multi-core debug
– Assertion interfaces

• Two classes of services:
– Class 1: Subset that can be mapped to silicon
– Class 2:  Full observability for use in simulation

• Implementation of APIs
– Lauterbach, ARM and ST
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��WP5 IP-integration Verification
Leader: NXP Semiconductors

• Define verification methodologies and standards for 
automated IP-integration verification

– Shipped with the IP
• Standalone block level testbench 

– Basic functionality and basic use cases
• vSW for IP interconnect and basic interoperability verification

– Built into the IP 
• Assertions for enhancing (multi-core) debug
• Enabling synchronized interfacing with multi-core debug environment

– Automated assembly & ramp-up of system verification environment

– Coverage driven system verification
• Control and observe HW and SW from single verification environment
• Drive HW and SW (lower level SW) simultaneously into corner cases
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��WP5 IP-integration Verification
Leader: NXP Semiconductors

RTL TLM

Standalone
Testbench
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& Use Cases)
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��WP6 Diss., Standardization, Training & Expl.
Leader: ECSI

• Interaction with standardization bodies
– OSCI, SPIRIT etc.

• Dissemination of project results
– Website, workshops, conferences

• Cooperation with major EDA vendors
– EDA forum
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� SPRINT and Standardization

PHI

ST

IFX

CDS

MGX

ARM …

Legal
Terms

PHI

ST

IFX

CDS

SYN

ARM …

Legal
Terms

NEW PHI

ST

IFX

CDS

SYN

ARM… Legal
Terms

PHI

ST IFX

ARM
…

CA

Consortium Agreement Joint SPRINT Proposals 

JSP

JSPJSP

Agreed outside SPRINT
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�!SPRINT Enables Players in SoC Domain
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LAUTERBACH

SyoSil
Systems on Silicon


