Possible topics that may interact with the economic value issue.

· Working groups will continue to give input throughout 2006 for 2007 ITRS

· What are other drivers? 

· How do we bring additional value to the customer - multi-dimensional and may need to think how best to guide research.

Questions for the CrossTWG meeting with the five teams [Interconnect, Design, PIDS, Wireless and A&P] TWG – 

1. What value/benefit will pure continuing geometrical (constant field) and equivalent scaling bring ? 

2. Which non-scaling (“More than Moore”) parameters will bring scaling-like value, such as:

· meeting system performance/cost, or

· bringing additional functionalities?

3. How to characterize / evaluate non-scaling parameters (of 2.) versus the continuing scaling approach?

4. Are there trade-offs involved between scaling and non-scaling parameters (e.g., frequency vs. # of multi-core processors)?

5. Is a cost-to-value tool needed to help evaluate trade-offs? What are the appropriate inputs/outputs for such a cost model? 

6. The generic ITRS pre-competitive boundary timing is set by scaling and should be two technology generations (0.7x) from current technology level –

· What is the pre-competitive boundary for the potential solution topic?

7. What is the necessary “critical mass” of interested companies?

Wireless

Already addressing this due to the nature with Wireless.  Approach is based on products and applications, based on existing designs.  Expand more into passives for better coverage.  

PIDS

Not addressed yet.  Send the input from this morning for continued discussion. ERD has looked at this.  Projections of the consumer interest, and truly think out of the box [sci fi].  How to have a cost envelope with scaled sensors that is attractive.  How / can you scale analog and co integrate with digital.  Source of engagement is with futurists.  Do we have research in place to access completely new applications.
Design

Add value to pure scaling.  Market driven architectures, templates, performance techniques, etc. to meet market targets.  Processing units in consumer chips that scale elements like frequency.  Not a tradeoff but additional value.  Look at the drivers and architectural techniques that add true value.  With design automation and optimization  with scaling. Driver-specific architecture techniquest, design automation, and technology scaling are the 3 focus areas. 

Assembly and Packaging

Interconnecting, developing thru silicon vias, to add density.  Need to deal with thermal issues.  System integration issues with optical, new materials, 

Integration of passive components and using typical processes can benefit electrical attributes, smaller size reduces power, improves performance.  Also will have a white paper for system level SIP. 
Interconnect.

Scaling is focus of most requirements for interconnect.  Design enhancements impact interconnect.  3D integration with A&P, but no view of cost impact yet.  Optical and microwave interconnects are new opportunities for benefit.  Multi-cores are possibilities but not as attractive.  Process variability is another possibility that continues to be explored.

iNEMI

Innovation forum was held to identify issues

Active device technology – drives critical issues – heat transfer, communications [copper, wireless, optical], and drives next generation of packaging technology.  Takes about 10 years to come to fruition.

IRC comments
Cost to value tool – MASTAR is an example model.  Can we develop a set of tools to explore different parameters of technology to assess maximum value.  There are system level tools to review with circuit or architectural tools that can be modified.

Simple ways to evaluate tradeoffs that are wide-ranging.  System drivers builds models of architectural templates.  Parameter input to see immediate tradeoffs.  Cost is part of the model.  For product applications we have several to see where design 

DFM interface tool that addresses variability that has very specific input that can be applied directly.

These can be modified to apply to the cost to value tool.
NEXT STEPS

Simplify 7 questions to 1 or 2.

A.  What do we mean by economic value?

B.  Limit to 3 components that we are trying to model.

1- technology scaling 20%, 2-technology innovation 20%, 3-design market innovation 30% and since customers buy a system not a chip, system innovation 30% is critical with the other items on the list.
From there we can design a tool that serves this purpose.

SRC/ERD

Consumer like future looks like?  Then how to address this question? Look outside the community beyond technologists and towards futurists, internal companies, sci-fi community, and ask the limits to our current technology.  Wearable medical devices with telemetry functions, non-invasive sensors  are two examples.  The human-machine interface is another limit.  What products generally address these, what research needs to address these and then how to synthesize that have the best chance to enable new markets.

What are the next 2 steps to move ahead.

IRC
Is certain innovation worth it?
3 level approach 

First, a Mastar like model to input at the technology level to determine device performance

Second, at the design level, architectural models for system performance

Third, then perhaps either iNEMI or futurists can then begin this valuation process model

see the structure

iNEMI

What is the next big thing.  Providing flexibility in technology to accomodate consumer driven needs, such as bio-types, and at a low cost [affordability]

A&P

What are the near term needs that require Cross TWG work now?  In the long term we will have systems based on components other than transistors and need to do best projections [like what ERD mentioned].

Marketing needs drive the design community to resolve, with technology innovations following.

NEXT  STEPS

Look at the endpoint to December to kick off 2007 work.  Next year could go out into the public involvement.   Will begin with the Executive Summary.

Select an emulator that provides communication, logic, and memory as the first case for the near term.  Poll research groups.  In the longer term how do we continue to scale transistors, with the additional level of abstration, what will the product be used for.  Machine-based logic [intelligence] is a possibility instead of rules based that we currently have.

As markets continue to mature, they tend to segment and discreet.  The industry becomes differentiated.  Look at an emulator that covers a lot of segments to derive greatest benefit for the industry.
Consumer and consumer media seems like the next thing.  Complexity and competitive arena.  The winner of the home-based communications / multimedia space.  Strong microprocessor [ish] model could be used as a start.  Self contained SOC are used now/ SIP implementation.

Gaming devices pushes the limits of the system [performance, power, temp].  We can use this as an emulator.  Include the SIP structure to address the market needs. 

Look at the evolution of SIP illustration. 
Do we have enough to continue this dialog within the five TWGs?  Design can take the leadership as a focus for the models and hierarchical approach. Choose a driver and begin the process.  Top level priority.  Then ask the questions for specific technologies [what is the role of optical interconnects,for example].  
A series of teleconferences with these five TWGs to continue the dialog. 
Topics series for example: system drivers, mastar, and design model and out of the box thinking.
System drivers and emulators drive traditional scaling.  Imagine unlimited power, performance, etc..  Leads to disruptive technologies.  So look to those experts that project future electronics.
On the other hand -- disruptions can leap forward technologies.  Increased functionality, improved performance, power demands -- how do we do this, how do we get there?  Projections begin to drive the models and designs.  

Might want to include Test in this working group environment.  Do we include immediately or wait until this is more fully “scoped”.
Next Steps

Finish 2006 Update due in September
Hold a teleconference [1 each in October and November] to prepare for another December face to face.  
Have a review of futurists papers to present in Taiwan? or the SRC study that can be summarized? October 4 
What is the first topic? 

Design driver [emulator] preliminary proposal and how it may work with MASTAR.

Spring meeting in 2007
R&D to RiD presentor.  Invite him to the face to face five TWG for his feedback.
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