PM Masashi Sahashi is taking on the challenge to realize ultimate Green IT Devices with long usage times between charges.
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The Challenges for the PM and the Impact of Success Scenario for Success and Achievement Targets

. v" Method of resolution for success (Approach)
v" Overview and background

- Todav's mobile IT devices require frequent chargin - Achieve voltage control of magnetic storage layers utilizing leading-edge spintronics thin
Y €q a ging.. L film technology , physics and fabrication technology for elements.
- The number of charger devices that are left plugged in at the home and office is > . . ) . . .
exploding - Comprehensively engage in the implementation of non-volatile functions in all layers of
- Risk of loss .of access to emergency information during a large-scale disaster or use, including cloud and mobile storage, memory and cache, and math processing, and
prolonged power outage engage in the development of ultra-low power and current writing technology (merging
v" What is the impact to indus.try and society if achieved? of magnetism and semiconductors).
- Dramatically reduce IT device power consumption by using magnetic memory ) R.eal progress has been made in the last several years in basic.research on volltage .
transistors that use voltage to record information and that can store the information _splntronl_cs, which has now undercut 1 femtocoulomb of electric charge to write 1 bit of
- . : information.
for long periods to enable a comfortable lifestyle free of recharge anxiety. v M t strat
- Realize a safe and secure IT society where information is accessible during large- a .?n:hgerr}en fs ra Egy iact and th ialization t t
scale disasters and prolonged power outages through a distributed spintronics IT arity the aim ot each project and the commercialization target.
system that is powered by harvested energy For the development of common fundamental technologies, accelerate the pace of
R o ——— ™\ development by implementing principles of cooperation and competition, and introduce
Today's electronics are “volatile” The ultimate "non-volatile" green IT device new methods by calling for pa rticipants.
(Information is lost when powered Off) (Memory stored even without power. 1/100th power v Achievement ta rgets
Large standby and operating Vobile T devicgpj::;';“fziLfl‘fryl'sr:j‘r"'::getween charges - Create a pioneering and overwhelming differentiating technology in the memory and PC
e Eliminate sensor network battery replacements business markets, overtake the market, and gain an outlook on achieving ultimate green
IT devices.
i Mobile devices w/o need of charging / Distributed - Attain low power consumption that is a magnitude less than compared with DRAMs and
intelligence STT-MRAMs, and break through the scaling limit (10 nm generation cache/memory
» p - Elimination of charger devices that are left plugged (MRAM))' ) .. .
j—— in - Develop an ultra-high energy efficient microcomputer.
- Safe and secure IT society where information is V" Risks
accessible during large-scale disasters or - Achieving magnetic control through voltage will require elucidation of the physics
Mobile IT devices _ Increasing number Ia:g:i’:;feb::s";;fers prolonged power outages . ‘ involved, such as of voltage effects on interface.
that require ST gEvices thanare R te mseseg) | ADiscontinuousfinnovationitolirevivellapan;s - Management to run multiple large projects simultaneously.
frequent charges left plugged in outages electronics industry




Achieving ultimate Green IT Devices with long usage times without charging (PM Masashi Sahashi)

d development program structure created by the PM

The future envisioned by InPACT

Today's electronics are “volatile”
(Information is lost when powered off) The ultimate "non-volatile" P1: Spin FET project
Large standby and operating green IT device ) .
power consumption (Memory stored even without power) P2: Voltage torque MRAM project
. ] <The desired IT devices of the future> P3: Single crystallization / High integration / 3D project
<Today's IT devices> — — I
_ ~P1,P4 - P4: Spintronics integrated circuit / Distributed IT system
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power
- Electronic Total R&D Program Cost

volatile JPYA4.0 billion

— Large power Voltage writing H May increase/decrease depending on development progress
HDD consumption Magnetic Recofding Energy efficient/Large Power consumption: Expenses required for PM activities and support will be provided
S > capacity Cloud Storage | yjinimal as a separate allowance.
Volatile P5
Implementation Structure as Assembled by the PM
Expert Panel =22 [Program Manager Program v' Keys of the Implementation Structure
members Co::;’ri:fion Masashi Sahashi [ Adviser - Placed projects to cover each layer of IT including math processing (spin transistors,
IST integrated logic circuits), cache and main memory, and cloud storage and appointed PLs
I Advisory Board ’—‘ : f :
" Overall R&D Program Structure Chart -I Office Manager who have a track.record in leading research and were central to thfe res.earch at.:hlfevements.
L L Laid out a formation of personnel capable of achieving overwhelming differentiation for the
Program structure must be ready ] 7V AsSiStaNt PM Assistant program in a globally and competitively cutthroat field.
at the start of the Program (Research management (Operations . . .. . .
officer) officer) - Established an advisory board comprising multiple experts. Provided a stage gate for all
Executive Assistant projects by establishing an intellectual property capability meeting and making technical
Program ey . .
PM Sstua[%Port Assistant competitiveness a criteria.
18 research institutions (companies and departments), 30 laboratories
Squin FT projedt Voltage MEAM Sangie Voitage written Distribsted IT syatem v’ Approach to selection of institutions
o """J::":'“" "“‘":::t”"“ e This program, which requires large facilities, has a hub type structure based on the premise
of common utilization of existing facilities along with newly installed facilities, with direct
| =~ = ([ TSy S————— invitations to the institutions that have researchers who have made outstanding
S e = - e breakthroughs. The institutions are also capable of competitively and aggressively
o mee i === r-""'/r T e participating as a satellite for each project. Tohoku University, Osaka university, Toshiba,
= - R, and AIST are organizations with affiliated researchers who are central to their globally
CECpr T leading research and are indispensable as satellite institutions.




