
Future Wireless Communication Systems: 
From Algorithm to a Complex System-on 

Chip

VTC 2005,Stockholm
Heinrich Meyr

CoWare Inc., San Jose
and

Integrated Signal Processing Systems 
(ISS),

Aachen University of Technology, 
Germany



Microprocessor / DSP

Memory
(Moore’s
Law)

2G

3G

4G

1GWireless

Algorithmic 
Complexity
(Shannon’s 

Law)

Time

Laws of Innovation 

Source:R.Subramanian.
Berkeley Design Automation Inc

Battery Power



Future Design of a System-on-Chip

§ 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

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



Future Design of a System-on-Chip

§ Need to increase the Abstraction Level 
» to effectively use the exponentially increasing number of 

transistors and to economically design an SoC

§ Need to think in
» 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)
§ IP re-use is key

Future Design of a System-on-Chip



Core Proposition

ASIP  ASIP  basedbased PlatformsPlatforms
((heterogenousMPSoCheterogenousMPSoC))



Trade-off between Flexibility and 
Energy -Efficiency

HeterogeneousHeterogeneous MPSoCMPSoC



Computational Effiency vs. Flexibility

SourceSource: : T.NollT.Noll, RWTH Aachen, RWTH Aachen



System Functional  Requirements for Handheld

Source: International Technology Roadmap for Semiconductors (ITRS, TX 2003)
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Massive Parallelism required in the Massive Parallelism required in the 
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Designing Application Specific 
Processors
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Rapid modeling and re-targetable simulation + code-generation allows for:

joint optimization of application and architecture
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The future : MPSoC

Opportunity: For Whom ? 



MPSoC Characteristics

§ Growth potential : 
» Functionality increases qualitatively with time
è Newcomer chases a moving target

§ System property:
» The whole is more than the sum of the parts
èNewcomer needs to build up expertise in various fields 

and ….needs to learn how to manage the interaction 
between them



Most critical problem: Design Competence 

Building and managing an interdisciplinary
engineering team of

1. Algorithm Designers
2. Computer/Compiler Architects
3. System Integrators
4. RTL Designers

The Human Element
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Increasing SW Content- but How?

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

Summary


