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            Hideo Ohno Research Institute of Electrical Communication Originally from Tokyo, Hideo Ohno graduated in 1977 from the University of Tokyo Faculty of Engineering, and received his doctorate in engineering in 1982 from the university’ s Graduate School of Engineering. He became a lecturer at Hokkaido University in 1982 and an associate professor in 1983. He later spent a year and a half at the IBM J. Watson Research Center beginning in 1988. He became a professor in 1994 at the Department of Engineering, Tohoku University and a professor at the university’s Research Institute of Electrical Communication in 1995 before serving as director of the Laboratory for Nanoelectronics and Spintronics 2004-2010. Since 2010 he has served as director of the Center for Spintronics Integrated Systems at Tohoku University, and as leading researcher on “Research and Development of Ultra-low Power Spintronics-based Logic VLSIs” under support from the Japanese government Cabinet Office’s “Funding Program for World- Leading Innovative R&D on Science and Technology” (the FIRST Program). He received the IBM Japan Science Award in 1998, the IUPAP Magnetism Prize in 2003, and appointment as a Fellow of the Institute of Physics in 2004. In 2005 he was awarded the Japan Academy Prize, the Presidential Prize for Research Excellence, Tohoku University, and the Agilent Technologies Europhysics Prize. The Institute of Semiconductors of the Chinese Academy of Sciences named him Honorary Professor in 2006. In 2007 he was also made a Fellow of the Japan Society of Applied Physics. In 2008 he was named Distinguished Professor by Tohoku University, and appointed as the IEEE Magnetics Society’s Distinguished Lecturer for 2009. In 2011 Professor Ohno was named a Thomson Reuters Citation Laureate. Professor Ohno’s areas of specialization are semiconductor physics, semiconductor engineering, and spintronics. Research Activities ♦ Spintronics - Bridging the gap between semiconductors and magnetism Electronics today is supported by semiconductors and magnetic materials. In the past these have been used separately, but by building a bridge between the world of semiconductors and the world of magnetic materials, we are seeing new horizons open before us. This is the research ﬁeld of “spintronics” derived through application not only of the electric charge of electrons but the spin, which is the source of magnetism. We have succeeded in fusing ordinary semiconductors used for transistors and lasers and magnetic materials on the material level to produce semiconductors which possess magnetic characteristics. It was a great surprise to ﬁnd that types of semiconductor which were conventionally believed incapable of becoming magnets indeed could do so. The result of turning ordinary semiconductors into magnets was to add a new direction in the ﬁeld of semiconductor physics and engineering. We also were able to clarify that the reason such semiconductors could become magnets was the interaction of the carrier of the semiconductor with magnetic impurities. Based on this understanding, we were further able to ﬁnd a method to control the properties of magnets electrically. This series of activities serves as the basic research to provide proof of principle at low temperatures, and sparked by these discoveries, we are actively conducting research into electric ﬁeld control of magnetism in materials other than semiconductors and magnetization switching. Such basic research is poised to create new energy-conserving technology for magnetization switching using electric ﬁelds. Meanwhile, as an example of development research that is close to practical application, we are developing logic integrated circuits that combine nonvolatile magnetic elements called magnetic tunnel junctions (MTJs) with conventional complementary metal oxide semiconductor (CMOS) integrated circuits. These are nonvolatile logic circuits based on logic-in-memory architecture using MTJs. Since such an approach makes it possible for the ﬁrst time to integrate materials, devices, processes, circuits and designs, and other diverse elements, we are moving this research forward jointly with a wide range of researchers and groups. We have achieved, albeit on a small scale, the world’s highest performance 40nmφ MTJ and epochal logic integrated circuits that are “standby-power-free,” which so far had been impossible. We will continue to work toward building up this technology. 
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Hideo OhnoResearch Institute of Electrical Communication
 Originally from Tokyo, Hideo Ohno graduated in 1977 from the University of Tokyo Faculty of Engineering, and received his doctorate in engineering in 1982 from the university’s Graduate School of Engineering. He became a lecturer at Hokkaido University in 1982 and an associate professor in 1983. He later spent a year and a half at the IBM J. Watson Research Center beginning in 1988. He became a professor in 1994 at the Department of Engineering, Tohoku University and a professor at the university’s Research Institute of Electrical Communication in 1995 before serving as director of the Laboratory for Nanoelectronics and Spintronics 2004-2010. Since 2010 he has served as director of the Center for Spintronics Integrated Systems at Tohoku University, and as leading researcher on “Research and Development of Ultra-low Power Spintronics-based Logic VLSIs” under support from the Japanese government Cabinet Office’s “Funding Program for World-Leading Innovative R&D on Science and Technology” (the FIRST Program). He received the IBM Japan Science Award in 1998, the IUPAP Magnetism Prize in 2003, and appointment as a Fellow of the Institute of Physics in 2004. In 2005 he was awarded the Japan Academy Prize, the Presidential Prize for Research Excellence, Tohoku University, and the Agilent Technologies Europhysics Prize. The Institute of Semiconductors of the Chinese Academy of Sciences named him Honorary Professor in 2006. In 2007 he was also made a Fellow of the Japan Society of Applied Physics. In 2008 he was named Distinguished Professor by Tohoku University, and appointed as the IEEE Magnetics Society’s Distinguished Lecturer for 2009. In 2011 Professor Ohno was named a Thomson Reuters Citation Laureate. Professor Ohno’s areas of specialization are semiconductor physics, semiconductor engineering, and spintronics.
 Research Activities♦ Spintronics - Bridging the gap between semiconductors and magnetismElectronics today is supported by semiconductors and magnetic materials. In the past these have been used separately, but by building a
 bridge between the world of semiconductors and the world of magnetic materials, we are seeing new horizons open before us. This is the
 research field of “spintronics” derived through application not only of the electric charge of electrons but the spin, which is the source of
 magnetism. We have succeeded in fusing ordinary semiconductors used for transistors and lasers and magnetic materials on the material
 level to produce semiconductors which possess magnetic characteristics. It was a great surprise to find that types of semiconductor which
 were conventionally believed incapable of becoming magnets indeed could do so. The result of turning ordinary semiconductors into
 magnets was to add a new direction in the field of semiconductor physics and engineering. We also were able to clarify that the reason
 such semiconductors could become magnets was the interaction of the carrier of the semiconductor with magnetic impurities. Based on this
 understanding, we were further able to find a method to control the properties of magnets electrically. This series of activities serves as the
 basic research to provide proof of principle at low temperatures, and sparked by these discoveries, we are actively conducting research into
 electric field control of magnetism in materials other than semiconductors and magnetization switching. Such basic research is poised to
 create new energy-conserving technology for magnetization switching using electric fields.
 Meanwhile, as an example of development research that is close to practical application, we are developing logic integrated circuits
 that combine nonvolatile magnetic elements called magnetic tunnel junctions (MTJs) with conventional complementary metal oxide
 semiconductor (CMOS) integrated circuits. These are nonvolatile logic circuits based on logic-in-memory architecture using MTJs. Since
 such an approach makes it possible for the first time to integrate materials, devices, processes, circuits and designs, and other diverse
 elements, we are moving this research forward jointly with a wide range of researchers and groups. We have achieved, albeit on a small
 scale, the world’s highest performance 40nmφ MTJ and epochal logic integrated circuits that are “standby-power-free,” which so far had
 been impossible. We will continue to work toward building up this technology.
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Creation of ferromagnetic semiconductor by introduction of Mn as magnetism source into a GaAs or similar III-V-based semiconductor
 By applying electric fields, the carriers (holes) could be increased or reduced to turn on or off the ferromagnetic phase isothermally and reversibly.
 Research revealed that ferromagnetism is carrier induced. Dependence of ferromagnetic transition temperature on carrier concentration (comparison of theoretical v. experimental values)
 Developed a 40 nmφ magnetic tunnel junction (MTJ) with high magnetic resistance and low current
 Test production of a nonvolatile integrated logic circuit (processor) requiring zero standby power
 To students who aspire to research♦ Language in a broad sense, a new arena, and the future you yourselves will createI wrote in the title that I was addressing students who aspired to conduct research, but the following three messages are really for all
 students. The first message is that I hope you will study language in the broadest sense. English will naturally be necessary for you to be
 active in a global society, but more broadly, I am referring to the ability to build up your logical arguments and then express them in speech
 and the written word. When I am conducting research, I am building up my logical arguments based on the uncertainties involved in my
 experimental results. I am constantly thinking about the most appropriate way in which I can express what I’ve done up to this point.
 Another message would be this: Make a new arena for yourself. I could even say that you should pioneer new fields. You certainly need to
 start by first learning about people’s arenas and the existing rules and showing your strengths in those arenas. But accept the challenge of
 establishing an arena and rules that people will recognize as your own. You must be constantly aware of pioneering a new field (or making a
 new arena). You won’t have an unlimited number of chances to do this, so it will be necessary on a daily basis to look at and arrange things
 with this need in mind.
 Last, think about using your own hands to create your own future. Students of the same generation the world around all think that they
 themselves will create their own future (or their own society). I hope that you will become aware of that fact as early as possible―that the
 future is something you can’t leave to someone else to create, it’s something you have to create yourself. Some of you might be thinking
 that you don’t have that kind of ability. You may not be able to make yourself taller just by stretching, but if you try to stretch your abilities,
 yes, they will in fact expand. By all means stretch your abilities and sharpen them up and work together with your fellows around the world to
 create a better future.
 http://www.ohno.riec.tohoku.ac.jp/
 http://www.csis.tohoku.ac.jp/
 http://www.csis.tohoku.ac.jp
 http://www.ohno.riec.tohoku.ac.jp/
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