
 

 

 

2015 ITRS/RC Summer Meeting  
 

July 11 and 12, Stanford University, CISX 101 

 
 

July 11  

Time Duration Presentation Title Speaker Affiliation 

7:30 am Breakfast 

8:00 am 60 min Introduction  Paolo Gargini ITRS 

9:00am 180 min Focus teams and ITWGs working meetings All  

12:00 pm 60 min Lunch (CISX courtyard)   

1:00 pm 240 min Focus teams and ITWGs working meetings All  

5:00 pm 60 min ITWGs Reports ITWGs Chairs ITRS 

6:30 pm 60 min Light dinner (CISX courtyard)    

7:30 pm 90 min Evening discussion  All  

9:00 pm Adjourn 

 

July 12 

Time Duration Presentation Title Speaker Affiliation 

7:30 am Breakfast 

8:00 am 30 min IRC Feedback Paolo Gargini ITRS 

8:30 am 30 min System Integration Andrew Kahng UCSD 

9:00am 30 min Heterogeneous Integration Bill Bottom 3MTS 

9:30 30 min Heterogeneous Components Michael Gaitan NIST 

10:00 30 min Overall System Connectivity Mike Garner Stanford 

10:30 am 20 min Break   

10:50 am 30 min More Moore Mustafa Badaroglu Qualcomm 

11:20 am 30 min Beyond CMOS An Chen  Globalfoundries 

11:50 am 30 min Factory Integration James Moyne AMAT 

12:10 pm 50 min Lunch (CISX courtyard)   

1:00 pm 30 min Computer roadmapping Tom Conte IEEE 

1:30 pm 40 min  Memory intensive computing Kirk Bresniker HP 

2:10 pm 40 min N3XT Subhasish Mitra Stanford 

2:50 pm 30 min Neuromorphic computing Dave Mountain IEEE 

3:20pm 20min Break   

3:40 pm 15 min Beyond CMOS devices and Architectural implications Michael Niemier U Notre Dame 

3:55 pm 15 min Highlights of selected Logic devices Shamik Das MITRE 

4:10 pm 15 min Highlights of selected Memory devices Matt Marinella Sandia 

4:25 pm 90 min Panel Discussion All six presenters  

6:30 pm 120 min Dinner and beer   

8:30 pm Adjourn 

 

 



Summary Report on ITRS/RC Summer Meeting, Stanford University, July 11-12, 2015 

 

Meeting Overview 

ITRS is the International Roadmap for Semiconductors, which has long been the independent 

organization that prepared roadmaps for the international semiconductor industry.  Traditionally, 

this has focused on device scaling according to Moore’s Law, but recognizing the ending of 

traditional scaling, ITRS recently created ITRS 2.0.  This focuses more broadly on applications 

and systems integration, which will be the drivers for future technology development. A recent 

discussion of ITRS 2.0 is available at http://www.3dincites.com/2015/03/executive-interview-

bill-bottoms-talks-revamping-itrs-roadmap/  

 

Recently, ITRS has also been engaged in a strategic partnership with IEEE Rebooting 

Computing, and the ITRS/RC Summer Meeting was a combination of the traditional roadmap 

development and plans for future computing.  This was held at Stanford University on the 

weekend of July 11-12, 2015 (see Agenda).  After an introduction by ITRS Chairman Paolo 

Gargini, Saturday consisted of breakout meetings of a variety of Focus Teams and Technology 

Working Groups (TWGs or ITWGs), with coordination and interaction among them.  Sunday 

morning consisted of summary presentations by representatives of each of the 7 Focus Teams, 

leading toward the development of the new Roadmap by the end of the year.   

 

Sunday afternoon had more of an RC focus, with 4 overviews of novel approaches to future 

computing, followed by several presentations on emerging research devices for logic, memory, 

and architecture.  Some of this may represent a preview of the upcoming 4
th

 RC Summit, being 

planned for December 2015 in Washington, DC.  The meeting concluded with a Panel 

Discussion by several of the afternoon speakers. 

 

Roadmap Development 

ITRS consists of representatives from the semiconductor industry in the United States, Korea, 

Taiwan, Japan, and Europe, under the auspices of the International Roadmap Committee (IRC).  

The earlier roadmaps were developed around 17 TWGs, in such areas as Emerging Research 

Materials, Emerging Research Devices, Assembly & Packaging, Test & Metrology, RF 

Technologies, Lithography, and Yield Enhancement.  While these TWGs are still active, the 

organization of the new ITRS 2.0 Roadmap will be around the following 7 Focus Topics with a 

Systems approach: 

 System Integration 

 Overall System Connectivity  

 Heterogeneous Integration 

 Heterogeneous Components 

 Beyond CMOS 

 More Moore 

http://www.3dincites.com/2015/03/executive-interview-bill-bottoms-talks-revamping-itrs-roadmap/
http://www.3dincites.com/2015/03/executive-interview-bill-bottoms-talks-revamping-itrs-roadmap/


 Factory Integration 

 

System Integration will focus on the top-level technology drivers, such as Smartphones, the 

Internet of Things (IoT), and Data Centers.  Overall System Connectivity will focus on wireless 

links of mobile devices.  Heterogeneous Integration deals with integrating all of the various sub-

systems that comprise a Smartphone, for example.  Heterogeneous Components includes 

optimization of sensors in these systems.  Beyond CMOS is on new technologies, while More 

Moore is on continuing with scaling of conventional CMOS, including 3D integration.  Factory 

Integration deals with manufacturing of these heterogeneous systems while enhancing yield and 

reducing cost. 

 

In the presentations of both the Focus Teams and the TWGs, there was widespread agreement 

that Moore’s Law scaling on the chip level will not be sufficient to meet future needs, but similar 

performance scaling is required.  For example, a challenge for 2030 is for both cost and power to 

go down by a factor of 10
4
, while connectivity should go up by a factor of 10

6
. 

 

The key components of future computing systems, which will be the drivers for new technology, 

will be the Cloud (Data Centers), Smart Objects (IoT), and Personal Devices (Smart Phones, 

etc.)  These must interact strongly in a way that preserves security, promotes energy efficiency, 

and enhances communication bandwidth.  White Papers organized around these Focus Topics 

are being prepared for release later this year. 

 

Rebooting Computing 

For the Sunday afternoon session, Erik DeBenedictis of the RC Committee introduced a series of 

7 speakers on future directions in computing technology, and moderated the final panel 

discussion on these topics (see photograph).   

 

First, Prof. Tom Conte of Georgia Tech (co-Chair of RC Committee and President of IEEE 

Computer Society) introduced the RC Initiative, and spoke about Computer Roadmapping, using 

appropriate modern computational metrics for important use cases such as big data, optimization, 

simulation, etc..  The challenge is to describe use cases that can span very different computing 

paradigms (e.g., Neuromorphic, approximate, stochastic) in such a way as to fairly evaluate and 

predict performance trends in a compute-platform agnostic way. 

 

Kirk Bresniker of HP spoke about “The Machine”, the next-generation computing platform 

being developed by HP, consisting of an array of special purpose processors coupled to a 

massive memory pool, and how this provides a new paradigm of Memory-Driven Computing.  

 

 

 



 
Agenda for Sunday Afternoon RC presentations being given by Dr. Erik DeBenedictis of IEEE 

Rebooting Computing and Sandia. 

 

Prof. Subasish Mitra of Stanford spoke about N3XT, a project on 3D nanotube device 

architectures for next-generation ICs.  Vertical arrays of Carbon Nanotubes enable a high density 

of  interlayer vias, coupling 3D layers interspersing logic and memory. 

 

David Mountain of the RC Committee  spoke about Neuromorphic Computing, based on a non-

von Neumann approach inspired by networks of neurons.  Simulations show that such 

architectures can give rise to efficient machine learning for certain problems, such as malware 

identification.  Neuromorphic architectures may be implemented by structures such as 

memristive crossbar arrays. 

 

Finally, Prof. Michael Niemier of Notre Dame, Shamik Das of MITRE, and Matt Marinella of 

Sandia spoke about many different types of emerging research devices for logic and memory 

applications.  Logic gates may use spin devices, tunnel FETs, carbon nanotubes, negative gate 

capacitance FETs, and piezotronic transduction devices.  Memory elements may use a variety of 

phase-change materials, memristors, ferroelectric devices, spin-transfer torque (STT) magnetic 



devices, and others. Each of these devices has advantages and disadvantages, so that the 

optimum solution is not yet available. 

 

The meeting concluded with a panel that included David Mountain, Subasish Mitra, Kirk 

Bresniker, and Shamik Das, with active audience participation facilitated by moderator Erik 

DeBenedictis.  There was general agreement that future computing will generate a diversity of 

architectures, with different architectures optimized for different applications, such as Big Data 

and machine learning. On the device level, 3D integration will require a heterogeneous 

combination of electrical, thermal, and optical components. 

 

Another RC Summit is being planned for Washington DC, Dec. 12-13, 2015 (following the 

International Electron Devices Meeting), to further address these issues. 

 


