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Future Design of a System-on-Chip: Basic Requirements

= System Design

» Algorithms/tasks are developed and subsequently mapped
onto computing elements via spatial and temporal mapping

= Concurrent and iterative HW/SW Design.

» The traditional sequential development flow is no-longer
acceptable.

» A virtual prototype must be available long before silicon is
produced. This requires a design platform which operates
on various levels of abstraction

» |IP-re-use is key
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Future Design of a System-on-Chip

= Need to increase the Abstraction Level

» 1o effectively use the exponentially increasing number of
transistors and to economically design an SoC

= Need to thinkin

» Computing Engines and Interconnect (NoC)
» not RTL Blocks and Wires

* The SoC is the System

= Need to compare

» Cost of designing a an SoC with the cost designing a
system (Apples to Apples)

= |Pre-useis key
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Core Proposition

ASIP based Platforms
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Heterogeneous MPSoC

Trade-off between Flexibility and
Energy -Efficiency
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Computational Effiency vs. Flexibility

Architecturas:
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System Functional Requirements for Handheld

Massive Parallelism required in the
foreseeable future
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Source: International Technology Roadmap for Semiconductors (ITRS, TX 2003)



Designing Application Specific
Processors
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Rapid modeling and re-targetable simulation + code-generation allows for:

joint optimization of appllcatlon and archltecture

Generate..

- e=n e i
B g g i) e | s T e immmE A

Function and instruction level
profiling reveals hot-spots
-> special purpose instructions

SoC Executable
Integration Kit Software
(e. ;,.SystemC) Platform

i11SS




The future : MPSoC

Opportunity: For Whom ?
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MPSoC Characteristics

= Growth potential :

» Functionality increases gqualitatively with time
= Newcomer chases a moving target

= System property:
» The whole is more than the sum of the parts

=> Newcomer needs to build up expertise in various fields
and ....needs to learn how to manage the interaction
between them
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The Human Element




Summary

= \We need to understand the process of engineering
a complex SoC as an “Apollo” project




