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Panel VI: Needs and Models for Collaborative Research

Background
There are many successful examples of collaborative research by semiconductor industry. What 
model would work best for the memory industry?
Discussion
Please identify drivers for research collaboration in emerging memory technologiesPlease identify drivers for research collaboration in emerging memory technologies

e.g. application landscape
Please identify barriers to research collaboration in emerging memory technologies.
What are promising areas for path-finding research in future memory technologies via an inter-
regional industry-government-university collaboration?
What principles should a collaborative model embrace?What principles should a collaborative model embrace?

How should the research be implemented?
What are the appropriate roles of industry, academia, and government organizations 
in the conduct of the research?

What mechanisms should be used to develop research goals and to ensure program focus?p g p g
How can intellectual property rights be shared among research performers/program 
sponsors?
How can program agility with respect to emerging research opportunities be maintained?

For example, can collaborative research be performed without the need to build and 
own a state-of-the-art fabrication facility?own a state-of-the-art fabrication facility?
How can management overhead costs be controlled and minimized?

What mechanisms should be put in place to enable transfer of knowledge and ‘know-how’ 
to the sponsors?

How important is the production of highly-trained graduate students in a collaborative memory 
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Emerging Memory Research Collaboration - Drivers

• Drivers

E d f th d li li it f DRAM/Fl h▶ End of the roadmap scaling limits for DRAM/Flash

▶ Applications landscape

S k t l l hi l t lik l• Socket level chip replacement unlikely

• Application specific solutions likely to be required

Market participation is Global▶ Market participation is Global

T ti t littl ti ( d $$)▶ To many options, too little time (and $$)
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Alternate Storage Mechanisms

• Moving Atoms• Moving Atoms

▶ PCM, RRAM (Filament, Metal 

Oxide) FeRAM CNT MolecularOxide), FeRAM, CNT, Molecular....

Moving Spins• Moving Spins

▶ MRAM, STTRAM, Racetrack...
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Emerging Memory Research Collaboration - Barriers

• Barriers

▶ Standards▶ Standards

• Performance metrics and requirements

• Communication interfaces to CPU• Communication interfaces to CPU

• Applications specifications

▶ IPIP

• Commodity memory is a low margins business

▶ Competitive LandscapeCompetitive Landscape

• Level playing field
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Research Priorities/Needs

• Potential benefits from research collaboration

▶ Resource/expertise sharing

▶ Standardized performance characterization methodology

▶ Guide research with consolidated success metrics

• Requirements

▶ Fast paced learningFast paced learning

▶ Materials screening, device level data at scale of interest

▶ Comprehensive approach to address all aspects ofComprehensive approach to address all aspects of 

memory technology performance
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Emerging  Memory Technologies

Micron Confidential

7 Prof. Kang Wang, UCLA
Prof. Kang Wang, UCLA



Memory Technology Development

Module 
d PI

EDA tool 
Vendors

Materials 
suppliers

Test and

and PI

Design and 
modeling

Test and 
Product

Eng

Memory 
Technology

Business
D l t

Packaging 
Development Tool 

Electronic 
systems 
producers

Development Development
R@D and QA Vendors

p

Company Confidential      | ©2009 Micron Technology, Inc.     | 8
8

IDM perspective 



Memory IC - Ecosystem
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