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San Jose — The ever-more important role reliability issues play in chip design was examined at the recent 44th International Reliability Physics Symposium (IRPS) and the seventh annual International Symposium on Quality Electronic Design (ISQED). 

The two independent conferences held here explored many reliability aspects of materials and manufacturing processes employed in next-generation chip designs. 

As chips are created with ever-smaller lithographic features to achieve the next level of performance, designers must craft new processes and leverage new materials, said keynote speaker Dr. Tim Collopy, director of TG quality in the Systems and Technology Group at IBM Corp. (Hopewell Junction, N.Y.). Technology and design innovations require innovative reliability and qualification processes to ensure future circuits are more reliable than previous-generation devices, explained Collopy. 

"It’s no longer just a matter of ensuring that a chip functions as defined in its specification, but of understanding how end customers will use the technology along with how the system will work,” continued Collopy. “How the system will recover from certain types of failures and how that translates into the appropriate level of support.” 

At ISQED, multiple keynote presenters re-enforced Collopy's view by examining issues with advanced circuit designs. 

A need for new architectural thinking, including the ability to achieve very high level re-use and manage design complexity while addressing future demands was a key point of Dr. Risto Suoranta, principle scientist and research fellow at the Nokia Research Center. Another speaker, Dr. Tohru Furuyama, general manager of The SoC Research Center at Toshiba Corp., pointed out that even though a single LSI chip can contain more gates than the engineers can properly design and integrate in a reasonable period of time, the gap between integration and design can cause a serious design efficiency problem. 

The issue of design reuse and the quality of circuit/process intellectual property (IP) is also a key concern as designers incorporate more blocks of acquired IP, said Dr. Di Ma, vice president of technical support for Taiwan Semiconductor Manufacturing Corp. (TSMC). He said IP must include much more information to ensure performance—design-rule checks, technology files, comprehensive test patterns, and design-for-manufacturing rules. 

Manufacturability issues, such as the incorporation of yield-rated cells and probabilistic methods such as statistical timing analysis, can help address yield losses early in the design, said Dr. Raul Camposano, senior vice president, general manager and chief technical officer at Synopsys Inc. He explained that routing optimization techniques can improve manufacturability for metal layers, while resolution-enhancement techniques for mask creation can improve printability and thus yield. 

In memory technology, new devices are being developed to keep up with the scaling requirements to improve storage density and lower the cost per bit, said Dr. Changhyun Kim, a research fellow at Samsung Electronics Co. Ltd. Devices such as FinFETs and vertically stacked transistors for DRAMs and charge-trap devices for flash memories are still not manufacturable yet, with more exotic structures in the research labs. All these devices present process control challenges that far exceed those of conventional planar devices, stated Kim. 

"As these variations become more and more inevitable, especially as dimensions approach the atomic scale, negative effects on circuit and device performance must be prevented by new methods of 3D modeling and circuit design to ensure circuit reliability," Kim said. 

New devices and materials offer new opportunities to solve the challenges to achieve nanoscale CMOS designs, stated Dr. H.S. Philip Wong, a professor of electrical engineering at Center for Integrated Systems at Stanford University. The view raises issues regarding the interaction between device design and the circuit/system architecture and how this interaction will change future technology development. 

