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Proposal for a full-day (6 hours) or half-day (3 hours) tutorial on « Power-Aware Testing and Test Strategies

Keywords: Digital Circuits and Computer Arithmetic, Embedded Electronics, System Architectures Power-aware Testing, Low-Power Design, Power-Constrained Testing, Power Management, Test Power Issues, Design-for-Test, Scan Testing, Built-In Self-Test, Test Data Compression, Automatic Test Pattern Generation

Managing the power consumption of circuits and systems is now considered as one of the most important challenges for the semiconductor industry. Elaborate power management strategies, such as voltage scaling, clock gating or power gating techniques, are used today to control the power dissipation during functional operation. The usage of these strategies has various implications on manufacturing test, and power-aware test is therefore increasingly becoming a major consideration during design-for-test and test preparation for low-power devices.

This tutorial provides the fundamental and advanced knowledge in this area. It is organized into three main parts. The first one gives necessary background and discusses issues arising from excessive power dissipation during manufacturing test. The second part provides comprehensive knowledge of structural and algorithmic solutions that can be used to alleviate such problems. The last part surveys low-power design techniques and shows how low-power circuits and systems can be tested safely without affecting yield and reliability. Electronic Design Automation (EDA) solutions for testing low-power devices are also covered in the last part of the tutorial.

Proceedings on Computers and Digital Techniques in November 2007) and a special issue on Low Power Test (published by for the Journal of Electronic Testing -Theory and Applications in August 2008). He currently serves on the Editorial Boards of JETTA, IET Computers and Digital Techniques and Integration, the VLSI Journal. He is a member of the ACM SIGDA, the IET and the IEEE Computer and Circuits and Systems Societies.

Xiaoqing WEN received a B.E. degree from Tsinghua University, Beijing, China, in 1986, a M.E. degree from Hiroshima University, Hiroshima, Japan, in 1990, and a Ph.D degree from Osaka University, Osaka, Japan, in 1993. From 1993to 1997, he (Elsevier, 2006), 32 journal papers, and 60 conference and symposium papers. He is a senior member of the IEEE, a member of the IEICE, and a member of the REAJ.

Previous offerings of the tutorial:

This tutorial has been given as a half-day tutorial at the IEEE/ACM Design Automation and Test in Europe (DATE) conference in Munich, Germany, on March 10 th , 2008 and at the IEEE Asian Test Symposium (ATS), Taichung, Taiwan, on November 23 rd , 2009. It was also given as a fullday tutorial at the IEEE International Test Conference (ITC), Austin, USA, on November 2 nd , 2009. In the near future, it will be given as a half-day tutorial at the IEEE Latin American Test Workshop (LATW) in Punta del Este, Uruguay, on March 28 th , 2010, and at the IEEE International Symposium on Circuits and Systems (ISCAS) in Paris, France, on May 30 th , 2010. Note, a half-day tutorial proposal has been submitted also to the 8 th IEEE International NEWCAS Conference, which will be held in Montreal, Canada, from June 20 th to 23 rd , 2010.

Learning objectives:

This tutorial provides a comprehensive course on the established interrelationships between lowpower design and manufacturing test of integrated circuits. It deals with both power-aware testing and test challenges posed by the power-management techniques. It covers the fundamentals, the established techniques that have been adopted in practice, and the latest research results in the field. The learning objectives of this tutorial are i) to understand the impact of test power and various techniques for test power reduction, ii) to understand the impact of low-power design on testing and various test techniques targeted at power management structures, and iii) the latest trends in low-power test research and development for low-power devices.

Target audience and prerequisite knowledge of audience:

VLSI design or test professionals, EDA tool developers, academics who are planning to develop or update their course material on advanced VLSI testing, and students who are entering into the VLSI design, test or EDA fields. The prerequisite knowledge of audience only includes basic understanding of VLSI design and test, although fundamentals of manufacturing test and lowpower design will also be covered in this tutorial. 

Proposed book for handout

:

  Patrick Girard, Nicola Nicolici, and Xiaoqing Wen, editors, Power-Aware Testing and Test Strategies for Low Power Devices, Springer, ISBN: 978-1-4419-0927-5, November 2009. http://www.springer.com/engineering/circuits+%26+systems/book/978-1-4419-0927-5

  was a Lecturer at Akita University, Akita, Japan. He was a Visiting Researcher at University of Wisconsin, Madison, U.S.A., from October 1995 to March 1996. He joined SynTest Technologies, Inc., U.S.A., in 1998, and served as its CTO until 2003. In January 2004, he joined the Kyushu Institute of Technology, Iizuka, Japan, where he is currently a Professor. He was the Program Committee Co-Chair of the Sixteenth IEEE Asian Test Symposium and the Eighth IEEE Workshop on RTL and High Level Testing. In addition, he served on the program committees of IEEE Asian Test Symposium (ATS), IEEE/ACM Asian and South Pacific Design Automation Conference (ASP-DAC), IEEE Int'l Symposium on Electronic Design, Test, & Applications (DELTA), IEEE Int'l Conf. on Design & Test of Integrated Systems in Nanoscale Technology (DTIS), IEEE Int'l Test Conference (ITC), IEEE Workshop on RTL and High Level Testing (WRTLT), and IEEE Workshop on Defect-Based Testing (DBT). His research interests include low-power test generation, high-quality test generation, test compression, fault diagnosis, and testable design. He is the Co-Editor of the book "VLSI Test Principles and Architectures: Design for Testability"