
Design Challenges in High Performance  
Three-Dimensional Circuits 

 
Eby G. Friedman 

University of Rochester 
friedman@ece.rochester.edu 

 
Abstract 
The initial focus of the presentation will be on reviewing the fundamental trends specific to 3-D circuits and 
systems, including the many opportunities and challenges of this exciting new technology. A short review of 
the MIT Lincoln Laboratories 3-D manufacturing technology will follow. A summary of some primary issues 
in the physical design of 3-D systems will be reviewed. This discussion will be followed by a review of current 
research in the area of on-chip 3-D computer network topologies; specifically, 3-D networks-on-chip. A 
discussion of the so-called Rochester Cube will then be presented in the context of its relative impact and 
importance. Circuit design issues will be discussed and experimental results will be reviewed. The presentation 
will conclude with a review of some near-term and long term research problems in 3-D systems. 

Categories & Subject Descriptors:  B.7 INTEGRATED CIRCUITS, B.7.1 Types and Design 
Styles, Advanced technologies, Algorithms implemented in hardware, Microprocessors and microcomputers, 
VLSI (very large scale integration)  

General Terms:  Performance, Design, Reliability  
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