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1. IERE |/ Research Achievements
(1) EHAT2MERX / Refereed journal papers
® 2018 %[ /FY 2018

(1]

(3]

(4]

(5]

(6]

(7]

D. Suzuki, T. Oka, and T. Hanyu, "Circuit Optimization Technique of Nonvolatile
Logic-In-Memory Based Lookup Table Circuits Using Magnetic Tunnel Junction
Devices," Microelectronics Journal, Vol.83, pp.39-49, Jan. 2019.

N. Onizawa, M. Imai, T. Yoneda, and T. Hanyu, "MTJ-Based Asynchronous
Circuits for Re-initialization Free Computing against Power
Failures,"Microelectronics Journal, Vol.82, pp.46-61, Dec. 2018.

M Natsui, T Chiba, and T Hanyu, "Design of MTJ-Based Nonvolatile Logic Gates
for Quantized Neural Networks," Microelectronics Journal, Vol.82, pp.13-21, Dec.
2018.

J.-P. Diguet, N. Onizawa, M. Rizk, J. Sepulveda, A. Baghdadi and T. Hanyu,
"Networked Power-Gated MRAMs for Memory-Based Computing,” in IEEE
Transactions on Very Large Scale Integration (VLSI) Systems, vol. 26, no. 12, pp.
2696-2708, Dec. 2018.

W. Gross, N. Onizawa, K. Matsumiya, and T. Hanyu, "Application of Stochastic
Computing in Brainware," Nonlinear Theory and Its Applications (NOLTA), vol. E9-
N, no. 4, pp. 406-422, Oct. 2018.

N. Onizawa, S. Koshita, S. Sakamoto, M. Kawamata, and T. Hanyu, "An
Area/Power-Aware 32-Channel Compressive Gammachirp Filterbank Chip Based
on Hybrid Stochastic/Binary Computation,"Nonlinear Theory and Its Applications
(NOLTA), vol. E9-N, no. 4, pp. 423-435, Oct. 2018.

N. Onizawa, D. Katagiri, K. Matsumiya, W. J. Gross, T. Hanyu, "An
Accuracy/Energy-Flexible Configurable Gabor-Filter Chip Based on Stochastic
Computation with Dynamic Voltage-Frequency-Length Scaling," IEEE Journal on
Emerging and Selected Topics in Circuits and Systems (JETCAS), Vol.8, Issue 3,
pp. 444-453, Sept. 2018.

2017 & & | FY 2017

(1]

(2]

(3]

D. Suzuki and T. Hanyu, "Design of a magnetic-tunnel-junction-oriented
nonvolatile lookup table circuit with write-operation-minimized data
shifting,"Japanese Journal of Applied Physics (JJAP), vol. 57, no. 4S, pp. 04FE09-
1~4, Mar. 2018.

M. Natsui and T. Hanyu, "Design of a memory-access controller with 3.71-times-
enhanced energy efficiency for Internet-of-Things-oriented nonvolatile
microcontroller unit," Japanese Journal of Applied Physics (JJAP), Vol. 57, No. 4S,
pp. 04FNO03-1~5, Feb. 2018.

N. Onizawa, S. Koshita, S. Sakamoto, M. Abe, M. Kawamata, and T. Hanyu,
"Area/Energy-Efficient Gammatone Filters Based on Stochastic Computation,”

1



(4]

(5]

(6]

(7]

(8]

Bl

IEEE Transactions on Very Large Scale Integration (VLSI) Systems, vol. 25, No.
10, pp. 2724-2735, Oct. 2017.

A. Ardakani, F. Leduc-Primeau, N. Onizawa, T. Hanyu, and W. J. Gross, "VLSI
Implementation of Deep Neural Networks Using Integral Stochastic Computing,"
IEEE Transactions on Very Large Scale Integration (VLSI) Systems, vol. 25, No.
10, pp. 2688-2699, Oct. 2017.

N. Onizawa, A. Tamakoshi and T. Hanyu, "Evaluation of reinitialization-free
nonvolatile computer systems for energy-harvesting Internet of things
applications,” Japanese Journal of Applied Physics (JJAP), Vol.56, No.8,
pp.0802B7-1~0802B7-7, Aug. 2017.

D. Suzuki and T. Hanyu, "Energy-Efficient and Highly-Reliable Nonvolatile FPGA
Using Self-Terminated Power-Gating Scheme," IEICE Trans. Inf. & Syst,
Vol.E100-D, No.8, pp.1618-1624, Aug. 2017.

S. Koshita, N. Onizawa, M. Abe, T. Hanyu, and M. Kawamata, "High-Accuracy
and Area-Efficient Stochastic FIR Digital Filters Based on Hybrid Computation,"
IEICE Trans. Inf. & Syst., Vol.E100-D, No.8, p.1592-1602, Aug. 2017.

N. Onizawa, A. Tamakoshi, and T. Hanyu, "Evaluation of Reinitialization-Free
Nonvolatile Computer Systems for Energy-Harvesting 10T Application,"Japanese
Journal of Applied Physics (JJAP), vol. 56, No. 8, pp. 0802B7~1-6, Jul. 2017.

N. Onizawa, A. Mochizuki, A. Tamakoshi, and T. Hanyu, "Sudden Power-Outage
Resilient In-Processor Checkpointing for Energy-Harvesting Nonvolatile
Processors," IEEE Transactions on Emerging Topics in Computing (TETC), vol. 5,
No. 2, pp. 151-163, Apr.-Jun. 2017.

2016 &£ & /FY 2016

(1]

(2]

(3]

(4]

N. Onizawa and T. Hanyu, "Soft/Write-Error Resilient CMOS/MTJ Nonvolatile Flip-
Flop Based on Majority-Decision Shared Writing," Japanese Journal of Applied
Physics (JJAP), vol. 56, No. 4S, pp.04CF12~1-6, Mar. 2017.

M. Natsui, A. Tamakoshi, T. Endoh, H. Ohno, and T. Hanyu, "Fabrication of an
MTJ-Based Nonvolatile Logic-in-Memory LSI with Content-Aware Write Error
Masking Scheme Achieving 92% Storage Capacity and 79% Power Reduction,"
Japanese Journal of Applied Physics (JJAP), vol. 56, No. 4S, pp. 04CN01~-1-5,
Mar. 2017.

D. Suzuki and T. Hanyu, "Design of a Low-Power Nonvolatile Flip-Flop Using 3-
Terminal ~ Magnetic-Tunnel-Junction-Based  Self-Terminated  Mechanism,"
Japanese Journal of Applied Physics (JJAP), vol. 56, No. 4S, pp. 04CN06~1-5,
Mar. 2017.

D. Suzuki, M. Natsui, S. lkeda, T. Endoh, H. Ohno, and T. Hanyu, "Design of a
Variation-Resilient Single-Ended Nonvolatile 6-Input Lookup Table Circuit with a
Redundant-MTJ-Based Active Load for Smart loT Applications," Institute of
Engineering Technology (IET), Electronics Letters, vol. 53, No.7, pp. 456-458, Mar.
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(5]

(6]

(7]

(8]

2017.

K. Boga, F. Leduc-Primeaur, N. Onizawa, K. Matsumiya, T. Hanyu, and W. J.
Gross, "A Generalized Stochastic Implementation of the Disparity Energy Model
for Depth Perception," Journal of Signal Processing Systems (JSPS), Dec. 2016.
T. Hanyu, T. Endoh, D. Suzuki, H. Koike, Y. Ma, N. Onizawa, M. Natsui, S. Ikeda,
and H. Ohno, "Standby-Power-Free Integrated Circuits Using MTJ-Based VLSI
Computing," Proc. IEEE, vol.104, no.10, pp.1844-1863, Oct. 2016.

N. Onizawa, D. Katagiri, W. J. Gross, and T. Hanyu, "Analog-to-Stochastic
Converter Using Magnetic Tunnel Junction Devices for Vision Chips," IEEE Trans.
on Nanotechnology, vol. 15, no. 5, pp. 705-714, Sept. 2016.

T. Endoh, H. Koike, S. lkeda, T. Hanyu, and H. Ohno, "An Overview of Nonvolatile
Emerging Memories - Spintronics for Working Memories -," |IEEE Journal on
Emerging and Selected Topics in Circuits and Systems (JETCAS), Vol. 6, No. 2,
pp. 109-119, Jun. 2016.

2015 & /FY 2015

(1]

(2]

(3]

(4]

(5]

(6]

N. Onizawa, N. Sakimura, R. Nebashi, T. Sugibayashi, and T. Hanyu, "Evaluation
of Soft-Delay-Error Effects in Content-Addressable Memory,” &%  Journal  of
Multiple Valued Logic & Soft Computing, Vol. 26, Issue 1/2, pp. 125-140, 2016.
N. Onizawa, H. Jarollahi, T. Hanyu, and W. J. Gross, "Hardware Implementation
of Associative Memories Based on Multiple-Valued Sparse Clustered Networks,"
IEEE Journal on Emerging and Selected Topics in Circuits and Systems
(JETCAS), Vol. 6, No.1, pp. 13-24, Mar. 2016.

Y. Ma, S. Miura, H. Honjo, S. Ikeda, T. Hanyu, H. Ohno, and T. Endoh, "A 600-pW
Ultra-Low-Power Associative Processor for Image Pattern Recognition Employing
MTJ-Based Nonvolatile Memories with Autonomic Intelligent Power-Gating (IPG)
Scheme," Japanese Journal of Applied Physics (JJAP), Volume 55,Number 4S,
pp. 04EF15-1-11, Mar. 2016.

N. Onizawa, D. Katagiri, K. Matsumiya, W. J. Gross, and T. Hanyu, "Gabor Filter
Based on Stochastic Computation," IEEE Signal Processing Letters, vol. 22, no.
9, pp. 1224-1228, Sept. 2015.

H. Jarollahi, V. Gripon, N. Onizawa, and W. J. Gross, "Algorithm and Architecture
for a Low-Power Content-Addressable Memory Based on Sparse Clustered
Networks," IEEE Trans. VLSI Syst., vol. 23, no. 4, pp. 642-653, Apr. 2015.

H. Koike, T. Ohsawa, S. Miura, H. Honjo, S. Ikeda, T. Hanyu, H. Ohno, and T.
Endoh, "Power-gated 32 bit microprocessor with a power controller circuit
activated by deep-sleep-mode instruction achieving ultra-low power operation,”
Japanese Journal of Applied Physics (JJAP), vol. 54, no. 4, pp. 04DEO08, Apr. 2015.

2014 & |/ FY 2014

(1]

D. Suzuki and T. Hanyu, "Nonvolatile Field-Programmable Gate Array Using 2-
Transistor-1-Magnetic-Tunnel-Junction-Vell-Based Multi-Context Array for Power
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(2]

(3]

(4]

(5]

(6]

(7]

(8]

Bl

and Area Efficient Dynamically Reconfigurable Logic," Japanese Journal of
Applied Physics (JJAP), vol. 54, no. 4S, pp. 04DE01-1~04DEO1-5, Mar. 2015.
M. Natsui, D. Suzuki, N. Sakimura, R. Nebashi, Y. Tsuji, A. Morioka, T. Sugibayashi,
S. Miura, H. Honjo, K. Kinoshita, S. lkeda, T. Endoh, H. Ohno, and T. Hanyu,
"Nonvolatile Logic-in-Memory LSI Using Cycle-Based Power Gating and its
Application to Motion-Vector Prediction,” IEEE Journal of Solid-State Circuits
(JSSC), vol. 50, no. 2, pp. 476-489, Feb. 2015.

D. Suzuki and T. Hanyu, "Magnetic-Tunnel-Junction Based Low-Energy
Nonvolatile  Flip-Flop Using An Area-Efficient Self-Terminated Write
Driver,"Journal of Applied Physics (JAP), vol. 117, pp. 17B504-1~17B504-3, Jan.
2015.

H. Jarollahi, N. Onizawa, V. Gripon, N. Sakimura, T. Sugibayashi, T. Endoh, H.
Ohno, and T. Hanyu, and W. J. Gross, "A Non-Volatile Associative Memory-Based
Context-Driven Search Engine Using 90 nm CMOS/MTJ-Hybrid Logic-in-Memory
Architecture," IEEE Journal on Emerging and Selected Topics in Circuits and
Systems_(JETCAS), vol. 4, no. 4, pp. 460-474, Dec. 2014.

D. Suzuki, M. Natsui, A. Mochizuki, and T. Hanyu, "Cost-Efficient Self-Terminated
Write Driver for Spin-Transfer-Torque RAM and Logic," IEEE Trans. Magn., vol.
50, no. 11, pp. 3402104~1-3402104~4, Nov. 2014.

N. Onizawa and T. Hanyu, "Soft-Error Tolerant Transistor/Magnetic-Tunnel-
Junction Hybrid Non-Volatile C-element," IEICE Electronics Express (ELEX), vol.
11, no. 24, pp. 20141017, Nov. 2014.

N. Onizawa, W. J. Gross, T. Hanyu, and V. C. Gaudet, "Asynchronous Stochastic
Decoding of Low-Density Parity-Check Codes: Algorithm and Simulation Model,"
|IEICE Trans. Inf. and Syst., vol. E97-D, no. 9, pp. 2286-2295, Sept. 2014.

A. Mochizuki, H. Shirahama, Y. Watanabe,and T. Hanyu, "Design of an Energy-
Efficient Ternary Current-Mode Intra-Chip Communication Link for an
Asynchronous Network-on-Chip," IEICE Trans. Inf. and Syst., vol. E97-D, no. 9,
pp. 2304-2311, Sept. 2014.

N. Onizawa, W. J. Gross, T. Hanyu, and V. C. Gaudet, "Clockless Stochastic
Decoding of Low-Density Parity-Check Codes: Architecture and Simulation
Model," Journal of Signal Processing Systems (JSPS), vol. 76, no. 2, pp. 185-194,
Aug. 2014.

[10] D. Suzuki, N. Sakimura, M. Natsui, A. Mochizuki, T. Sugibayashi, T. Endoh, H.

Ohno, and T. Hanyu, "A Compact Low-Power Nonvolatile Flip-Flop Using Domain-
Wall-Motion-Device-Based Single-Ended Structure," IEICE Electronics Express
(ELEX), vol. 11, no. 13, pp. 20140296~1-20140296~11, Jun. 2014.

[11] N. Onizawa, A. Mochizuki, H. Shirahama, M. Imai, T. Yoneda, and T. Hanyu, "High-

Throughput Partially Parallel Inter-Chip Link Architecture for Asynchronous Multi-
Chip NoCs" IEICE Trans. Inf. and Syst., vol. E97-D, no. 6, pp. 1546-1556, Jun.
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2014.

[12] T. Ohsawa, S. lkeda, T. Hanyu, H. Ohno, and T. Endoh, "Trend of tunnel
magnetoresistance and variation in threshold voltage for keeping data load
robustness of metal-oxide_2semiconductor/magnetic tunnel junction hybrid
latches," Journal of Applied Physics (JAP), vol. 115, pp. 17C728, May 2014.

[13] N. Sakimura, R. Nebashi, M. Natsui, H. Ohno, T. Sugibayashi, and T. Hanyu,
"Analysis of single-event upset of magnetic tunnel junction used in spintronic
circuits caused by radiation-induced current,” Journal of Applied Physics (JAP),
vol. 115, pp. 17B748, May 2014.

[14] S. Matsunaga, A. Mochizuki, N. Sakimura, R. Nebashi, T. Sugibayashi, T. Endoh,
H. Ohno, and T. Hanyu, "Complementary 5T-4MTJ Nonvolatile TCAM Cell Circuit
with Phase-Selective Parallel Writing Scheme," IEICE Electronics Express
(ELEX), vol. 11, no. 10, pp. 20140297~1-20140297~7, Apr. 2014.

[15] H. Jarollahi, N. Onizawa, V. Gripon, and W. J. Gross, "Algorithm and Architecture
of Fully-Parallel Associative Memories Based on Sparse Clustered Networks,"
Journal of Signal Processing Systems (JSPS), vo. 76, no. 3, pp. 235-247, Apr.
2014.

2013 &£ /FY 2013

[1] N. Onizawa, S. Matsunaga, V. C. Gaudet, W. J. Gross, and T. Hanyu, "High-
Throughput Low-Energy Self-Timed CAM Based on Reordered Overlapped
Search Mechanism," IEEE Trans. Circuits and Syst. | Reg. Papers, vol. 61, no. 3,
pp. 865-876, Mar. 2014.

[2] N. Onizawa, A. Matsumoto, T. Funazaki, and T. Hanyu, "High-Throughput
Compact Delay-Insensitive Asynchronous NoC Router," IEEE Trans. Computers,
vol. 63, no. 3, pp. 637-649, Mar. 2014.

[3] D. Suzuki, M. Natsui, A. Mochizuki, S. Miura, H. Honjo, K. Kinoshita, H. Sato, S.
Fukami, S. lkeda, T. Endoh, H. Ohno, and T. Hanyu, "Design and Fabrication of a
Perpendicular Magnetic Tunnel Junction Based Nonvolatile Programmable
Switch Achieving 40% Less Area Using Shared-Control Transistor Structure,"
Journal of Applied Physics (JAP), vol. 115, no. 17, pp. 17B742-1~17B742-3, Mar.
2014.

[4] H. Koike, T. Ohsawa, S. Miura, H. Honjo, S. Ikeda, T. Hanyu, H. Ohno, and T.
Endoh, "Wide operational margin capability of 1 kbit spin-transfer-torque memory
array chip with 1-PMOS and 1-bottom-pin-magnetic-tunnel-junction type cell,"
Japanese Journal of Applied Physics, vol. 53, no. 4S, pp. 04ED13, Mar. 2014.

[5] T.Ohsawa, S. Ikeda, T. Hanyu, H. Ohno, and T. Endoh, "A two-transistor bootstrap
type selective device for spin-transfer-torque magnetic tunnel junctions,”
Japanese Journal of Applied Physics (JJAP), vol. 53, no. 4, pp. 04EDO3, Feb.
2014.

[6] D. Suzuki, M. Natsui, A. Mochizuki, and T. Hanyu, "Design and Evaluation of a

5



67% Area-Less 64-Bit Parallel Reconfigurable 6-Input Nonvolatile Logic Element
Using Domain-Wall Motion Devices," Japanese Journal of Applied Physics (JJAP),
vol. 53, no. 4S, pp. 04EM03-1~04EMO03-5, Feb. 2014.

[7] S. Matsunaga, A. Mochizuki, T. Endoh, H. Ohno, and T. Hanyu, "Design of an
Energy-Efficient 2T-2MTJ Nonvolatile TCAM Based on a Parallel-Serial-
Combined Search Scheme," IEICE Electronics Express (ELEX), vol. 11, no. 3, pp.
20131006-1~20131006-10, Jan. 2014.

[8] M.asanert Natsui and T.akahire Hanyu, "Design of Process-Variation-Resilient
Analog Basic Components Using Magnetic-Tunnel-Junction Devices,"Journal of
Multiple-Valued Logic and Soft Computing, vol.21, no.5-6, pp.597-608, Dec. 2013.

[9] T.akahire Hanyu, “Challenge of MTJ-Based Nonvolatile Logic-in-Memory
Architecture for Dark-Silicon Logic LSI," SPIN, vol. 3, no. 4, pp. 1340014-
1~1340014-8, Dec. 2013.

[10] D.aisuke Suzuki, M.asaneri Natsui, A.kira Mochizuki, S.adahike Miura, H.iroaki [%iﬁ%ﬁ: 75 VRE(TIVRA)

Honjo, K.eize Kinoshita, H.idee Sato, S.heji Ikeda, T.etsuo Endoh, H.idee Ohno,
and T.akahire Hanyu, “Fabrication of a Magnetic Tunnel Junction-Based 240-Tile
Nonvolatile Field-Programmable Gate Array Chip Skipping Wasted Write
Operations for Greedy Power-Reduced Logic Applications," IEICE Electronics
Express (ELEX), vol. 10, no. 23, pp. 20130772-1~20130772-10, Nov. 2013.

[11] N.aeya Onizawa, A.tsushi Matsumoto, and T.akahire Hanyu, “Open-Fault
Resilient  Multiple-Valued Codes for Reliable Asynchronous Global
Communication Links," IEICE Trans. Inf. & Syst., vol. E96D, no. 9, pp. 1952-1961,
Sept. 2013.

[12] T. Ohsawa, H. Koike, S. Miura, H. Honjo, K. Kinoshita, S. lkeda, T. Hanyu, H.
Ohno and T. Endoh, "A 1 Mb Nonvolatile Embedded Memory Using 4T2MTJ Cell
With 32 b Fine-Grained Power Gating Scheme," IEEE Journal of Solid-State
Circuits (JSSC), vol. 48, no. 6, pp. 1511~1520, Jun. 2013.

[13] #AARH, AEFH, RIRNES, PEHD, “HEERAELCED < FRAMHE
RI—=HF—TFT 4 OTEMEZTDAF Y TI—2~ADER," EFEREEEZS
$H3CEE C, vol. J96-C, no. 5, pp. 73-84, May 2013.

[14] N.aeya Onizawa, S.heun Matsunaga, V.incent C. Gaudet, W.arren J. Gross, and
T.akahire Hanyu, “High-Throughput CAM Based on a Synchronous Overlapped
Search Scheme," IEICE Electronics Express (ELEX), vol. 10, no. 7, pp.
20130148-1~20130148-9, Apr. 2013.

(2) RERXERFICHRS EHRMTERSBHERHN
Full papers in refereed conference proceedings equivalent to journal papers
® 20184 /FY 2018

[1] M. Natsui, D. Suzuki, A. Tamakoshi, T. Watanabe, H. Honjo, H. Koike, T. Nasuno, Y. EXETE AT R RS TIFA YT b 136 2,
Ma, T. Tanigawa, Y. Noguchi, M. Yasuhira, H. Sato, S. lkeda, H. Ohno, T. Endoh, £ 809 F, mADIT: -1.36 F

and T. Hanyu, "An FPGA-Accelerated Fully Nonvolatile Microcontroller Unit for
Sensor-Node Applications in 40nm CMOS/MTJHybrid Technology Achieving
47.14uW Operation at 200MHz," 2019 IEEE International Solid-State Circuits
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Conference (ISSCC2019), pp. 202-203, Feb. 2019.
® 2016 & /FY 2016

[1] T. Hanyu, D. Suzuki, N. Onizawa, and M. Natsui, "Three-Terminal MTJ-Based BRAEE ATV S TIFA YT b 0687,
Nonvolatile Logic Circuits with Self-Terminated Writing Mechanism for Ultra-Low- £ 809 F, &#)DIT: -0.68 F

Power VLSI Processor," Design, Automation & Test in Europe (DATE), pp. 548-553,
Mar. 2017.

® 2015 /FY 2015

[1] D. Suzuki, M. Natsui, A. Mochizuki, S. Miura, H. Honjo, H. Sato, S. Fukami, S. Ikeda,
T. Endoh, H. Ohno, and T. Hanyu, "Fabrication of a 3000-6-Input-LUTs Embedded
and Block-Level Power-Gated Nonvolatile FPGA Chip Using p-MTJ-Based Logic-
in-Memory Structure," Symp. VLSI Circuits Dig. Tech. Papers, pp. 172-173, Jun.

2015.
® 2014 /FY 2014
[1] T. Hanyu, D. Suzuki, N. Onizawa, S. Matsunaga, M. Natsui, and A. Mochizuki EXLT (VT R XTI YT b 1367,
"Spintronics-Based Nonvolatile Logic-in-Memory Architecture Towards an Ultra- A 809 F, BHDIT: -1.36 F

Low-Power and Highly Reliable VLSI Computing Paradigm,” , Proc. Design
Automation & Test in Europe (DATE), pp. 1006-1011, Mar. 2015.

[2] T. Hanyu, D. Suzuki, A. Mochizuki, M. Natsui, N. Onizawa, T. Sugibayashi, S. Ikeda,
T. Endoh, and H. Ohno, "Challenge of MOS/MTJ-Hybrid Nonvolatile Logic-in-
Memory Architecture in Dark-Silicon Era," IEEE International Electron Devices
Meeting (IEDM) Technical Digest, pp 28.2.1-28.2.3, Dec. 2014.

® 20134 /FY 2013
[1] N. Sakimura, Y. Tsuji, R. Nebashi, H. Honjo, A. Morioka, K. Ishihara, K. Kinoshita,
S. Fukami, S. Miura, N. Kasai, T. Endoh, H. Ohno, T. Hanyu, and T. Sugibayashi,
"A 90nm 20MHz Fully Nonvolatile Microcontroller for Standby-Power-Critical

Applications," IEEE International Solid-State Circuits Conference (ISSCC), Digest

of Technical Papers, pp.184-185, Feb. 2014.

[2] S.heun Matsunaga, N.eberu Sakimura, R.yusuke Nebashi, Y.ukihide Tsuji, A.yuka
Morioka, T.adahike Sugibayashi, S.adahike Miura, H.ieaki Honjo, K.eize
Kinoshita, H.idee Sato, S.unsuke Fukami, M.asaneri Natsui, A.kira Mochizuki,
S.heji Ikeda, T.etsue Endoh, H.idee Ohno, and T.akahire Hanyu, “Fabrication of a
99%-Energy-Less Nonvolatile Multi-Functional CAM Chip Using Hierarchical
Power Gating for a Massively-Parallel Full-Text-Search Engine," Symp.esium-on
VLSI Circuits Dig.est-of Tech,.nical Papers, pp. 106-107, Jun.e 2013.

(3) EFATEMEEEE / Refereed pPapers in refereed-conference proceedings
® 2018 Ff /FY 2018

[1] M. Natsui, T. Chiba, and T. Hanyu, "MTJ-Based Nonvolatile Ternary Logic Gate
for Quantized Convolutional Neural Networks," IEEE SOI-3D-SUBTHRESHOLD
MICROELECTRONICS TECHNOLOGY UNIFIED CONFERENCE (S3S), 2pages,
Oct. 2018.

[2] D. Suzuki and T. Hanyu, "A High-Read-Margin MTJ-Based Fracturable Lookup
Table Circuit Using a Series-NMOS-Resistance-Reduced Logic-in-Memory
Structure," Extended Abstracts of 2018 International Conference on Solid State
Devices and Materials (SSDM2018), B-4-02, pp. 117-118, Tokyo, Sept. 2018.

[3] M. Natsui, T. Chiba, and T. Hanyu, "MTJ-Based Nonvolatile Logic Gate for
Binarized Convolutional Neural Networks and Its Impact,” Extended Abstracts of
2018 International Conference on Solid State Devices and Materials (SSDM2018),
B-3-03, pp. 109-110, Tokyo, Sept. 2018.

[4] S.Mukaida, N. Onizawa, and T. Hanyu, "Design of a Low-Power MTJ-Based True
Random Number Generator Using a Multi-Voltage/Current
Converter,"Proceedings of the 48th International Symposium on Multiple-Valued
Logic (ISMVL), pp. 156-161, May 2018.
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(5]

(6]

H. Suda, M. Natsui, and T. Hanyu, "Systematic Intrusion Detection Technique for
an In-Vehicle Network Based on Time-Series Feature Extraction,"Proceedings of
the 48th International Symposium on Multiple-Valued Logic (ISMVL), pp. 56-61,
May 2018.

S. Koshita, N. Onizawa, T. Hanyu, and M. Kawamata, "High-Precision Stochastic
State-Space Digital Filters Based on Minimum Roundoff Noise Structure,"
Proceedings of the 2018 IEEE International Symposium on Circuits and Systems
(ISCAS), pp. 1-5, May 2018.

2017 &£ & | FY 2017

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

M. Imai, N. Onizawa, T. Hanyu, T. Yoneda, "Minimum Power Supply Asynchronous
Circuits for Re-initialization Free Computing,” Proc. The 21st Workshop on
Synthesis And System Integration of Mixed Information technologies
(SASIMI2018), pp. 283-288, Mar. 2018.

D. Suzuki, T. Hanyu, "Design of an MTJ-Based Nonvolatile LUT Circuit with a
Data-Update Minimized Shift Operation for an Ultra-Low-Power FPGA,"26th
ACM/SIGDA International Symposium on Field-Programmable Gate Arrays
(FPGA 2018), pp. 291, Feb. 2018.

N. Onizawa, S. Koshita, S. Sakamoto, M. Kawamata, and T. Hanyu, "Design of
Stochastic Asymmetirc Compensation Filter for Auditory SignalProcessing," Proc.
5th IEEE Global Conference on Signal and Information Processing (GlobalSIP),
pp. 1315-1319, Nov. 2017.

M. Natsui and T. Hanyu, "Energy-Efficient High-Performance Nonvolatile VLSI
Processor with a Temporary-Data Reuse Technique," Extended Abstracts of 2017
International Conference on Solid State Devices and Materials (SSDM2017),
pp.977-978, Sendai, sept. 2017.

D. Suzuki and T. Hanyu, "Design of an MTJ-Oriented Nonvolatile Lookup Table
Circuit with Write-Operation Minimizing," Extended Abstracts of the 2017
International Conference on Solid State Devices and Materials (SSDM2017),
pp.195-196, Sendai, sept. 2017.

M. Rizk, J.-P. Diguet, N. Onizawa, M. J. Sepulveda, Y. Akgul, V. Gripon, A.
Baghdadi, and T. Hanyu, "NoC-MRAM Architecture for Memory-Based
Computing: Database-Search Case Study," Proc. 15th IEEE International New
Circuits and Systems Conference (NEWCAS), pp. 309-312, Jun. 2017.

N. Onizawa, S. Koshita, S. Sakamoto, M. Kawamata, and T. Hanyu, "Evaluation
of Stochastic Cascaded IIR Filters,” 47th IEEE International Symposium on
Multiple-Valued Logic (ISMVL), May 2017.

N. Onizawa, M. Imai, T. Hanyu and T. Yoneda, "MTJ-based asynchronous circuits
for re-initialization free computingagainst power failures," Proc. of 23rd IEEE
International Symposium on Asynchronous Circuits and Systems (ASYNC), pp.
118-125, May 2017.

2016 & /FY 2016

(1]

(2]

(31

4

D. Suzuki and T. Hanyu, "A Self-Terminated One-Phase Write Driver for
Complementary-MTJ Based Memory Cells," Abst. 61st Annual Conference on
Magnetism & Magnetic Materials (MMM), p. 554, Nov. 2016.

D. Suzuki and T. Hanyu, "A Self-Terminated Energy-Efficient Nonvolatile Flip-Flop
Using 3-terminal Magnetic Tunnel Junction Device," Proc. of 2016 International
Conference on Solid State Devices and Materials (SSDM2016), pp. 911-912, sept.
2016.

N. Onizawa and T. Hanyu, "A Soft/Write-Error Resilient CMOS/MTJ Nonvolatile
Flip-Flop Based on Majority-Decision Shared Writing," Proc. of 2016 International
Conference on Solid State Devices and Materials (SSDM2016), pp. 79-80, sept.
2016.

M. Natsui, A. Tamakoshi, T. Endoh, H. Ohno, and T. Hanyu, "Highly Reliable MTJ-
Based Nonvolatile Logic-in-Memory LS| with Content-Aware Write Error Masking
Scheme," Proc. of 2016 International Conference on Solid State Devices and

8



Materials (SSDM2016), pp. 77-78, sept. 2016.

[5] A. Arash, F. Leduc-Primeau, N. Onizawa, T. Hanyu, and W. J. Gross, "VLSI
Implementation of Deep Neural Networks Using Integral Stochastic Computing,"
Proc. 6th International Symposium on Turbo Codes & lterative Information
Processing, pp. 216-220, sept. 2016.

[6] D. Suzuki and T. Hanyu, "A low-power MTJ-based nonvolatile FPGA using self-
terminated logic-in-memory structure,” Proceeding of International Conference on
Field-Programmable Logic and Applications (FPL), pp. 1-4, Aug. 2016.

[7] M. Natsui, N. Sugaya, and T. Hanyu, "A Study of a Top-Down Error Correction
Technique Using Recurrent-Neural-Network-Based Learning”, Proc. 14th |IEEE
International New Circuits and Systems Conference (NEWCAS), Jun. 2016.

[8] N. Onizawa, and T. Hanyu, "Redundant STT-MTJ-Based Nonvolatile Flip-Flops
for Low Write-Error-Rate Operations," Proc. 14th IEEE International New Circuits
and Systems Conference (NEWCAS), pp. 1-4, Jun. 2016.

[9] M. Natsui, A. Tamakoshi, A. Mochizuki, H. Koike, H. Ohno, T. Endoh, and T. Hanyu,
"Stochastic Behavior-Considered VLSI CAD Environment for MTJ/MOS-Hybrid
Microprocessor Design," 2016 IEEE International Symposium on Circuits and
Systems(ISCAS2016), pp. 1878-1881, May 2016.

[10] S. Koshita, N. Onizawa, M. Abe, T. Hanyu, and M. Kawamata, "Realization of FIR
Digital Filters Based on Stochastic/Binary Hybrid Computation," Proc. of the 46th
IEEE International Symposium on Multiple-Valued Logic (ISMVL 2016), pp. 223-
228, May 2016.

[11] N. Sugaya, M. Natsui, and T. Hanyu, "Context-Based Error Correction Scheme
Using Recurrent Neural Network for Resilient and Efficient Intra-Chip Data
Transmission," Proc. of the 46th IEEE International Symposium on Multiple-
Valued Logic (ISMVL 2016), pp. 72-77, May 2016.

[12] D. Suzuki and T. Hanyu, "Energy-Efficient and Highly-Reliable Nonvolatile FPGA
Using Self-Terminated Power-Gating Scheme," Proc. of the 46th IEEE
International Symposium on Multiple-Valued Logic (ISMVL), pp. 5-10, May 2016.

® 2015 FE /FY 2015

[1] N. Onizawa, S. Koshita, S. Sakamoto, M. Abe, M. Kawamata, and T. Hanyu,<—[§5§&ﬂ=§; AR EBE%  021T, 7 U v RARBLAW }
"Gammatone Filter Based on Stochastic Computation,” Proc. 41st IEEE
International Conference on Acoustic, Speech, and Signal Processing (ICASSP),
pp. 1036-1040, Mar. 2016.

[2] A.Mochizuki, N. Onizawa, A. Tamakoshi, and T. Hanyu, "Multiple-Event-Transient
Soft-Error Gate-Level Simulator for Harsh Radiation Environments,"Proceedings
of IEEE TENCON 2015, no.1658, Nov. 2015.

[3] A. Mochizuki, N. Yube, and T. Hanyu, "Design of a Computational Nonvolatile
RAM for a Greedy Energy-Efficient VLSI Processor," 41st Annual Conference of
the IEEE Industrial Electronics Society (IECON2015), pp. 003283-003288, Nov.
2015.

[4] K. Boga, N. Onizawa, F. L.-Primeau, K. Matsumiya, T. Hanyu, and W. Gross,
"Stochastic Implementation of the Disparity Energy Model for Depth Perception,"”
IEEE International Workshop on Signal Processing Systems (SiPS), Oct. 2015.

[5] D. Suzuki and T. Hanyu, "Design of an MTJ-Based Nonvolatile Lookup Table
Circuit Using an Energy-Efficient Single-Ended Logic-In-Memory Structure," Proc.
IEEE 58th International Midwest Symposium on Circuits and Systems (MWSCAS),
pp. 317-320, Aug. 2015.

[6] N. Onizawa, S. Koshita, and T. Hanyu, "Scaled IIR Filter Based on Stochastic
Computation," Proc. IEEE 58th International Midwest Symposium on Circuits and
Systems (MWSCAS), pp. 297-300, Aug. 2015.

[7] N. Onizawa, D. Katagiri, K. Matsumiya, W. J. Gross, and T. Hanyu, "Frequency-
Flexible Stochastic Gabor Filter," Proc. 2015 IEEE International Conference on
Digital Signal Processing (DSP), pp. 458-462, Jul. 2015.

[8] N.Onizawa, A. Mochizuki, A. Tamakoshi, and T. Hanyu, "A Sudden Power-Outage
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Resilient Nonvolatile Microprocessor for Immediate System Recovery,"
IEEE/ACM Int. Symp. Nanoscale Architectures (NANOARCH), pp. 39-44, Jul.
2015.

[9] S. Oosawa, T. Konishi, N. Onizawa, and T. Hanyu, "Design of an STT-MTJ Based
True Random Number Generator Using Digitally Controlled Probability-Locked
Loop," Proc. 13th IEEE International NEWCAS Conference, pp. 468-471, pp. 1-4,
Jun. 2015.

[10] T. Hanyu, "Challenge of MOS/MTJ-Hybrid Integrated Circuits Based on
Nonvolatile Logic-in-Memory Architecture,” 2015 Spintronics Workshop on LSI,
P.7, Jun. 15, 2015.

[11] D. Katagiri, N. Onizawa, and T. Hanyu, "Early-Stage Operation-Skipping Scheme
for Low-Power Stochastic Image Processors,” Proc. IEEE International
Symposium on Multiple-Valued Logic (ISMVL 2015), pp.109-114, May 2015.

[12] T. Akutsu, M. Natsui, and T. Hanyu, "Write-Operation Frequency Reduction for

Nonvolatile Logic LSI with a Short Break-Even Time," Proc. IEEE International
Symposium on Multiple-Valued Logic (ISMVL 2015), pp.152-157, May 2015.

2014 &£ £ /FY 2014
[1] T. Yoneda, M. Imai, Hiroshi Saito, T. Hanyu, K. Kise, and Y. Nakamura, "An NoC-
based evaluation platform for safety-critical automotive applications,"Proc. 2015

Feb 5 IEEE Asia-Pacific Conferrence on Circuits and Systems (APCCAS), pp.
679-682, Feb. 2015.

Bi2 D. Suzuki and T. Hanyu, "MTJ-Based Low-Energy Nonvolatile Flip-Flop Using
Area-Efficient Self-Terminated Write Driver," Abst. 59th Annual Conference on
Magnetism & Magnetic Materials (MMM), p. 813, Nov. 2014.

4138 A. Mochizuki, H. Shirahama, N. Onizawa, and T. Hanyu, "Highly Reliable
Single-Ended  Current-Mode Circuit for an Inter-Chip  Asynchronous
Communication Link," Proc. IEEE Asia Pacific Conference on Circuits and
Systems (APCCAS), pp. 683-686, Nov. 2014.

[El4 H. Jarollahi, N. Onizawa, T. Hanyu, and W. J. Gross, "Algorithm and
Architecture for a Multiple-Field Context-Driven Search Engine Using Fully-
Parallel Clustered Associative Memories," Proc. 2014 IEEE International
Workshop on Signal Processing Systems (SIPS), pp.133-138, Oct. 2014.

fells D. Suzuki and T. Hanyu, "Nonvolatile FPGA Using 2T-1MTJ-Cell-Based Multi-
Context Array for Power and Area Efficient Dynamically Reconfigurable Logic,"
Ext. Abst. International Conference on Solid State Devices and Materials (SSDM),
pp. 450-451, sept. 2014.

fAl6 N. Onizawa, D. Katagiri, W. J. Gross, and T. Hanyu, "Analog-to-Stochastic
Converter Using Magnetic-Tunnel Junction Devices," Proc. IEEE/ACM
International Symposium on Nanoscale Architectures (NANOARCH), pp.59-64,
Jul. 2014.

8iz H. Shirahama, A. Mochizuki, Y. Watanabe, and T. Hanyu, "Energy-Aware
Current-Mode Inter-Chip Link for a Dependable GALS NoC Platform," Proc. IEEE
International Symposium on Circuits and Systems (ISCAS), pp. 1865-1868, Jun.
2014.

foi[8 R. Nebashi, N. Sakimura, H. Honjo, A. Morioka, Y. Tsuji, K. Ishihara, K.
Tokutome, S. Miura, S. Fukami, K. Kinoshita, T. Hanyu, T. Endoh, N. Kasai, H.
Ohno, and T. Sugibayashi, "A Delay Circuit with 4-Terminal Magnetic-Random-
Access-Memory  Device  for  Power-Efficient ~ Time-Domain  Signal
Processing,"Proc. IEEE International Symposium on Circuits and Systems
(ISCAS), pp. 1588-1591, Jun. 2014.

f26}[9] M. Natsui and T. Hanyu, "Fabrication of a MTJ-Based Multilevel Resistor
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Towards Process-Variation-Resilient Logic LSI," Proc. 12th IEEE International
NEWCAS Conference, pp. 468-471, Jun. 2014.

f23}[10] N. Onizawa, S. Matsunaga, and T. Hanyu, "Design of a Soft-Error Tolerant 9-
Transistor/6-Magnetic-Tunnel-Junction Hybrid Cell Based Nonvolatile TCAM,"
Proc. 12th IEEE International NEWCAS Conference, pp. 193-196, Jun. 2014.

[£2}[11] N. Onizawa, S. Matsunaga, and T. Hanyu, "A Compact Soft-Error Tolerant
Asynchronous TCAM Based on a Transistor/Magnetic-Tunnel-Junction Hybrid
Dual-Rail Word Structure," 20th IEEE International Symposium on Asynchronous
Circuits and Systems (ASYNC), pp. 1-8, May 2014 (Best Paper Finalist).

f2:3}[12] D. Suzuki, M. Natsui, A. Mochizuki, and T. Hanyu, "Optimally Self-Terminated
Compact Switching Circuit Using Continuous Voltage Monitoring Achieving High
Read Margin for STT MRAM and Logic,” Abst. International Magnetics
Conference (INTERMAG), pp. 2506-2507, May 2014.

[£41[13] M. Natsui and T. Hanyu, "Variation-Effect Analysis of MTJ-Based Multiple-
Valued Programmable Resistors,” Proc. 44th IEEE International Symposium on
Multiple-Valued Logic (ISMVL), pp. 243-247, May 2014.

[251[14] H. Jarollahi, N. Onizawa, T. Hanyu, and W. J. Gross, "Associative Memories
Based on Multiple-Valued Sparse Clustered Networks," Proc. 44th IEEE
International Symposium on Multiple-Valued Logic (ISMVL), pp. 208-213, May
2014.

[261[15] N. Onizawa, S. Matsunaga, N. Sakimura, R. Nebashi, T. Sugibayashi, and T.
Hanyu, "Soft-Delay-Error Evaluation in Content-Addressable Memory," Proc. 44th
IEEE International Symposium on Multiple-Valued Logic (ISMVL), pp. 220-225,
May 2014.

[£7[16] A. Mochizuki, H. Shirahama, and T. Hanyu, "Design of a Quaternary Single-
Ended Current-Mode Circuit for an Energy-Efficient Inter-Chip Asynchronous
Communication Link," Proc. 44th |IEEE International Symposium on Multiple-
Valued Logic (ISMVL), pp. 67-72, May 2014.

[28}[17] T. Ohsawa, S. lkeda, T. Hanyu, H. Ohno, and T. Endoh, "Studies on read-
stability and write-ability of fast access STT-MRAMs," 2014 Proceedings of
Technical Program - 2014 International Symposium on VLS| Technology, Systems
and Application (VLSI-TSA), pp. 6839665, Apr. 2014.

2013 &£ & /FY 2013
[3] D.aisuke Suzuki, M.asaneri Natsui, A.kira Mochizuki, S.adahike Miura, H.ireaki

Honjo, K.eize Kinoshita, H.idee Sato, S.hunsuke Fukami, S.heji lkeda, T.etsue
Endoh, H.idee Ohno, T.akahire Hanyu, “Fabrication of a Perpendicular-MTJ-
Based Compact Nonvolatile Programmable Switch Using Shared-Write-Control-
Transistor Structure," Abst. 58th Annual Conference on Magnetism & Magnetic
Materials (MMM), p. 233, Nov. 2013.

[4] N.aeya Onizawa, S.heun Matsunaga, V.incent C. Gaudet, W.arren J. Gross, and
T.akahir Hanyu, “Probabilistic Search Schemes for High-Speed Low-Power
Content-Addressable Memories," Proc. International Conference on Analog VLSI
Circuits, pp. 100-105, Oct. 2013.

[5] D.aisuke Suzuki, M.asaneri Natsui, A.kira Mochizuki, and T.akahire Hanyu

“Design of a Three-Terminal MTJ-Based Nonvolatile Logic Element with a 2-ns
64-Bit-Parallel Reconfiguration Capability," Ext. Abst. International Conference on
Solid State Devices and Materials (SSDM), pp. 386-387, sept. 2013.

[6] T.akahire Hanyu, “Towards a Nonvolatile VLSI Processor Using MTJ/MOS-Hybrid
Logic-in-Memory Architecture,” Non-Volatile Memory Technology Symposium
(NVMTS), D-2, Aug. 2013. (Invited-Falk)).

[7] T.akahire Hanyu, Y.uma Watanabe, and A.tsushi Matsumoto, “Accurate and High-
Speed Asynchronous Network-on-Chip Simulation Using Physical Wire-Delay
Information," Proc. 43rd IEEE International Symposium on Multiple-Valued Logic
(ISMVL), pp. 266-271, May 2013.

[8] N.aeya Onizawa, W.atren J. Gross, T.akahire Hanyu, and V.incent C. Gaudet,
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“Lowering Error Floors in Stochastic Decoding of LDPC Codes Based on Wire-
Delay Dependent Asynchronous Updating," 43rd IEEE International Symposium
on Multiple-Valued Logic (ISMVL), Proc. pp. 254-259, May 2013.

[9] M.asanert Natsui, K.pwehire Kashiuchi, and T.akahire Hanyu, “Design and
Evaluation of a Differential Switching Gate for Low-Voltage Applications," Proc.
43rd IEEE International Symposium on Multiple-Valued Logic (ISMVL), pp. 147-
151, May 2013.

[10] N.aeya Onizawa, W.arren J. Gross, and T.akahire Hanyu, “A Low-Energy
Variation-Tolerant TCAM for Network Intrusion Detection Systems," Proc. 19th
IEEE International Symposium on Asynchronous Circuits and Systems (ASYNC),
pp. 8-15, May 2013.

[11] T.akahire Hanyu, “Challenge of MTJ/MOS-Hybrid Logic-in-Memory Architecture
for Nonvolatile VLSI Processor," Proc. IEEE International Symposium on Circuits
and Systems (ISCAS), pp. 117-120, May 2013 (Invited Talk).

[12] M.asanert Natsui, N.ebert Sakimura, T.adahike Sugibayashi, and T.akahire [g;ﬁzgﬁ; 75V REBEB (75 R)

Hanyu, “MTJ/MOS-Hybrid Logic-Circuit Design Flow for Nonvolatile Logic-in-
Memory LSI," Proc. IEEE International Symposium on Circuits and Systems
(ISCAS), pp. 105-108, May 2013.

(4) EHHLERSE - >R L% [ Papers in conference proceedings
® 2018 & /FY 2018

[1] N. Onizawa, S. C. Smithson, B. H. Meyer, W. J. Gross, and T. Hanyu, "-Efficient
CMOS Invertible Logic Using Stochastic Computing,” The 6th International
Symposium on Brainware LSI, pp. 15, Mar. 2019.

[2] D. Suzuki and T. Hanyu, "-MTJ-Based Nonvolatile FPGA and Its Prospects
for Brainware LSI Platforml, pp. 7, Mar. 2019.

[3] M. Natsui, T. Chiba, adn T. Hanyu, "-MTJ-Based Nonvolatile Logic Gates for
Quantized Neural Network Hardwares," The 6th International Symposium on
Brainware LSI, pp. 5, Mar. 2019.

® 2017 & /FY 2017

[1] T. Hanyu, D. Suzuki, and M. Natsui, "R&D of automatically design environments
technologies for low-energy consumption and highly functional VLSI processors
based on NV memory," 4th CIES Technology Forum, pp. **, Tokyo, Mar. 2018.

[2] N. Onizawa, J.-P. Diguet, M. J. Sepulveda, A. Baghdadi, and T. Hanyu, "Energy-
Efficient Configurable Database-Search Hardware Based on Sparse Neural
Networks," The 5th International Symposium on Brainware LSI, pp. 2, Mar. 2018.

[3] D. Suzuki and T. Hanyu, "MTJ-Based Nonvolatile FPGA for Brainware LSI
Platform,” The 5th International Symposium on Brainware LSI, pp. 3, Mar. 2018.

[4] M. Natsui, H. Suda, adn T. Hanyu, "Data-Stream-Aware Computing for Highly
Dependable VLSI Systems," The 5th International Symposium on Brainware LSI,
pp. 8, Mar. 2018.

® 2016 & /FY 2016

[1] T. Hanyu, "Technologies to automatically design environments for low energy
consumption and highly functional VLSI processors based on non-volatile
memory (FEFLEA—XEHEEN - &EEE VLS| TOt v O BEBRRE
DIEZE)," 3rd CIES Technology Forum, 1pageP**, Tokyo, Mar. 22, 2017.

[2] D. Suzuki and T. Hanyu, "Challenge of a Nonvolatile FPGA for a Brainware LSI
Platform," The 4th International Symposium on Brainware LSI, 1pageP** Feb.
24-25, 2017.

[3] M. Natsui and T. Hanyu, "Brain-Inspired Computing for Error-Resilient VLSI
System," The 4th International Symposium on Brainware LSI, 1pageP**, Feb. 24-
25, 2017.

[4] N. Onizawa and T. Hanyu, "Stochastic Computation for Deep Neural Networks,"
The 4th International Symposium on Brainware LSI, 1pageP**, Feb. 24-25, 2017.
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® 20154 /FY 2015
[1] Masanori Natsui, "Brain-Inspired Computing for Variation-Resilient VLSI System,"
The 3rd International Symposium on Brainware LSI, P.2, February 26-27, 2016.

[2] N. Onizawa, S. Koshita, S. Sakamoto, and T. Hanyu, "Stochastic
implementation of auditory filters," The 3rd International Symposium on
Brainware LSlI, P.7, February 26-27, 2016.

[3] Naoya Onizawa, "Stochastic Computation for Brainware LSI," 2015 International
Workshop on Emerging Technologies of Microelectronics and Their Application to
loT Paradigm, Dec. 2015.
® 2014 %[ /FY 2014
[1] D. Suzuki and T. Hanyu, "-Nonvolatile FPGA Platform for Brainware-LSI
Emulation,” The 2nd International Symposium on Brainware LSI, P.6, Mar., 2015.
[2] N. Onizawa. K. Matsumiya, W. J. Gross and T. Hanyu, "Stochastic Computation
for Brainware Massively Parallel Vision Chips," The 2nd International
Symposium on Brainware LSI, P.8, Mar., 2015.
® 20134 /FY 2013
[1] T.akahire Hanyu, "Challenge of MTJ-Based Nonvolatile Logic-in-Memory
Architecture Towards Dar-Silicon Logic LSI," Workshop on Network on Chip
between HKUST and CREST-DVLSI, Dec.9, 2013.

[2] A. Mochizuki, H. Shirahama, and T. Hanyu, "Energy-Aware Current-Mode Inter-
Chip Link for an Asynchronous NoC Platform," Workshop on Network on Chip
between HKUST and CREST-DVLSI, Dec.9, 2013.

[3] Ki.yehire Kashiuchi, M.asaneri Natsui-,_and T.akahire Hanyu, "Design of a Low-
Voltage Logic Gate Based on Differential-Pair Circuitry,” 2013 International
Workshop on Emerging ICT, Oct. 2013.

[4] Y.uma Watanabe, H.irekatsuy Shirahama, A.kira Mochizuki and T.akahire Hanyu,
"Design of an Energy-Efficient Inter-Chip Data Transmission Circuit for an
Asynchronous NoC Platform," 2013 International Workshop on Emerging ICT, Oct.
2013.

(5) a3k - f25% / Review articles
® 2017 FE /FY 2017
[1] H&EESA, "MTIMOS /A TV v FEREM," CANEFRE £86 %5, £ 8
2 pp.662-665, 2017 4 8 A.
2] RRE#®, WE—E, FEEL, “RFHRTovIBEICEIKEIRILE—
A2 LS| 8x&t##fT,” |IEICE Fundamental Review, vol. 11, no.1, pp. 28-39, July
2017.

(6) E#HAFTEINSKE / Refereed proceedings in domestic conferences
%47 L / None
(7) EBEHLZLEAHESR - EES / Proceedings in domestic conferences
® 20184 /FY 2018
[1] FEEE BHMHEA, PESEN, "MTIR—RESDEHEREEZRA: 2 EL=
A—F0FRy FO—YVRIHEEBEE S - HEFE bitcount BEIRRDERL," LIERE
EFDHATFES KR IRE, MVL19-15, pp. 100-105, 2019 4 1 A.

[2] Daisuke Suzuki and Takahiro Hanyu, "Recent Trends in MTJ-Based Nonvolatile
FPGA," CSRN-Osaka Annual Workshop, Dec. 2018.

8] #aFiEs}, RRESR, PBEEMD, "R EART A IBEIZEILAvN—F4 T
LAy Y EEROER," 2018 EFEFEREEFS EE - BR/NOLTA EERX
&, A-1-10,p.10,2018 £ 9 A.

[4] RRED, "HEMNEEICEDICAHAIRILT—MKE LSIEHOREE," 2018 £8
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BHREEFS £ - HH/INOLTA EERXE, Al-2-2, p.**, 2018 £ 9 A.

[5] R &Hih, 8K K&, PE Hih, "EXAAEBR/NMEICEICEIRIILE—TE
% Lookup Table EIBEDEA," Tk 30 EEERERFERIAIMEESRSHEE
X4, 1E16, 2018 £ 9 A.

[6] FEZEE, EHMA, PEEND, FEEEF L= —F/ILry FIT—IERIZE
DK PE - BIEHEE S XNOR BEIRROEARL," K 30 FEEXBRFSRILX
IES AREERIE, 1EL7, 2018 £ 9 A.

[7] $HAKKEE, MESL, PEEH, "MTI R—RXZHEETRIEHK Lookup Table EIRD
S5t 5%k, RECONF2018-12, pp. 59-64, 2018 ££ 5 .

2017 F£E /FY 2017

[1] $#hARKE, PEEB, "MTI FFZ AL =FEH Logic-In-Memory R — X
Fracturable LUT [EIERDIERL," 2019 BEFHEREEFELHREKRE, p.39, 2018 £ 3
A.

2] #AKE, PEE, 'MTIRFEAVLSEEEREFET 2TER LUT @I
DR 2017 EFBFHRAEFSHLREKRLR, p. 58, 2018, Mar.

[38] #AKE, PEEH, "TEH FPGA #RAVVEBEFERLET VS5 L—20HE
K, EFRE2EMRER [SEREL ZOIEAL ,MVL18-8, pp.45-50, 2018 FF 1
A.

[4] AR, BEHHEHR, PEED, NEARICESCEIIRF Y AERABREF
" EFRE 2EMAS TSERELTOMMA] ,MVL18-9, pp.51-56, 2018 £ 1
A.

[5] MABE RRES PEEHDL EREOEETERERFEEAVVEEDMTI
N—2EMHEBERBFOE" EELFE2EMRS ZERELTOGAL
MVL18-10, pp.57-62, 2018 &£ 1 A.

[6] FaEiEsl, RIRES RIEMH, WE—E, EAH, PFLE£EIL, "Contextual Cueing
Model IZE D EBMERRET) 70y DR, ¥ 2EBHES

[Z{EMHE L ZORA] , MVL18-11, pp.63-68,2018 £ 1 A.

[7] MBRGEARER, EHMH, PEEIN, "BRIFEEAVNVEFY TRT—4EETS
—iTEFEREFOHEM," 5283, Vol.117, No.275, CPM2017-85 pp33-38,
2017 %€ 11 A.

[8] EHit, AMHEE, PEED "HRIFEEZAVRETEA—XEZHRY +
D—9txa )T« 854M," SEREHEK/ — b, pp.12-1~12-5, 2017 F 9 A.

O] #AKE, PEHED, "MTI R—X ZH#EE Lookup Table BIRRMDEET," LSERED
%/ —F, pp.18-1~18-5, 2017 E 9 A.

[10] BRE#, WE—E, PEE, "R MRATF v BEICEICEAAEE - 8T %
JLEF—BNEY LS| 3RIR," EIEMXE, AS-1-5, 20174 9 A.

[11] BwEFiEsh, RREX, WE—E, EAH, NEEL RILXP) “REMEIEHE
ETILON— Rz 7RECHT-ERNER 5k 28 £ ERBRERE
X EESKRHEMIEE, 1E03, 2017 F£8 A.

[12] ZEERE, EHMA, BEED, "REHECEICEHRY FT—VOFERA
BHGE" T 29 EEERERFSRILZEES KEERNE, 1E02, 2017 £ 8
A.

[13] MESE, BRES PEHD “MTIRFERAV-SFEREH 7Y —OFERME
EEH SR 5 v FOERET - 5l 7 FHk 29 £E BERERFERAIHEESRS
BRI, 1G05, BhAT, 2017 £ 8 A.

[14] ZEHERHE, EHHR, PEEL "BRIFEEER LREHER—XEHRY
FO—0tEFa )T« BINICET EBIREH"LSI LR TLDT—Y 3y
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72017, R, 2017 £ 5 A.

[15] BRIRESL, E —B, PEEH, "R MART A vV ERICEICEHIRIILF—

A LSIEBROEE," £30EAKESRTLNT—S 3y T, BC2-1-1, dth
M, 2017 &5 A.

[16] BREMAL, BEAEN, BRRES, FHESR, PEED, NIXBE, "R bART «

v BEEICEDCFIR 7 4 L2 OIRIBFHERIE," F30EEHKE S RTLOT—
g3y 7, WIP-5, b, 2017 %5 A.

2016 & / FY 2016

(1]

(2]

(3]

BARKES, PEEGD, "TEHK FPGA Z AUV =IEEHRNET V5 L—4," 2017
BEFEMBEEPERHLEKRE, p.S-40,2017 F 3 A.

SREMAEL, MEERS, RREDR MFIMEZXE, PESED, NXBIE "REHRT o
YOBREIZEDILKT AR T A NRIZE T2 ERBIREEEDBIEXRIZET
H—i&Et," BERFLEWHAES, CT-17-019, LEKRFEREL T« X, ®E, 2017
F£3A131.

NEREAES, EHMA, PEHL EONLEEERY FI—ID ST 9O EE
BLEE#E-EaOX Iy STty OERICET 2 —28," E22E 251
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- Y = = . N (B N NN ]
YTy R Fasws b, HEAREAY, HEES 14399041, HES: B e T e (IS 7108
20134 05 A 03 H, 2F%S : 2015-0109842, 4AFHA : 20154 04 A 23 AH. / g i
e R = s TN [| BRXEE: ke &tk 0217, 17 117, 77U v F
4 RBORT FMARIEEE, BHE N AL WK PR AR ms s NIEEITOT O ORI
DTv bk Jarerbh, HEAN:RKIEKXE, HEES:PCT/IP2013/062791, PN FrEw
HEEH : 201346 05 B 03 B, ABEE : WO/2013/168685, 4ABIR : 2013 & AL 70 bR el (B) MS =7, 105
118148 | pt &BHE (L), 74 v D& BF
) || [ BzEE: 75> b () Aial, ( Py
P ) K : : al, (B)MS I v 4,105
(10) #BfF&A&E / Invited Talks r/// o7 3> ko At
= /
® 2018 %[ /FY2018 || [&2&= 7+ > - G5 Aval, (B) MS S5 5 7,105
[1] M. Natsui, D. Suzuki, A. Tamakoshi, H. Sato, S. Ikeda, T. Endoh, and T. Hanyu, ’/ pt, 74> hDE : BE)
"Impact of MTJ-Based Nonvolatile Microcontroller LSI for 10T Applications," 5th / = - S .
CIES Technology Forum / DAY 1 International Symposium, Mar. 2019. / ;EE%E/ Zgé .Fé ;@ priel (RYMS 377,105
[2] N. Onizawa, “Stochastic Computing for Brainware LSI,” The 2019 RIKEN<Y “ % pra— —
International Workshop on Neuromorphic Computing, Mar. 2019, /| ;:‘fiﬁ/ Z;é .FE. 5&) Arial, (H) MS =+ v 2,105
[3] MEHE, KRk CMOS EEEIMAIEC Al N—FYT7ORE" THAVH —
47 2018, £IAE, Dec.5th, 2018, J//{ HALE: 7+ b () Arel, () MS T2 v 2,105
U] PRI, HA b CMOS BEHMAEC Al /A Kz 7ASF AL WL || e
N " o S IR [ #2zE: 75>~ (@) Aral, (F) MS T3 v 2,105
Lt 7 —2018 [HAT— MEREWYHECHN b LY KERS, B5 || oo /o WAL NS T2 0
B7F—~ TAIXEERROa Y Ea—F ¢ V&M , 2018 5 11 B 27 B. il Frares NSy TR R R v———
| = N S N ial, a2 v, 10.
[5] T. Hanyu, "Challenge of an MTJ-Based Non-Volatile Logic LSI for Internet-of- //,’,/ pt;77r7 %gé: EE}? e -
Things Application," Workshop on Next Generation Computing System, Hong /‘/// . —
Kong, Nov. 2018. | EREE: 75 > b (3) Arial, (B) MS T3 v 2,105
N . . . o et 7y bt B
T. Hanyu, "Design of an MTJ-Based Nonvolatile Logic LS| and Its Application, I ,/
2018 18th Non-Volatile Memory Technology Symposium (NVMTS2018), pp. 40, w‘,‘//’,r’/ EXEE: 74~ b (3) Aral, (H) MS T2 v 27,105
Sendai, Japan, Oct. 2018. /,‘,}’,r’ pt, 74> F OB B
[7] T. Hanyu, "Prospects of Nonvolatile Logic LS| Using MTJ/MOS-Hybrid Circuitry }W EXEE: Mife BE%: 0217, 7H: 117, 77U v
and Its Application,” Extended Abstracts of 2018 International Conference on !’/ ~NEEE L 7AW
Solid State Devices and Materials (SSDM2018), B-4-01, pp. 115-116, Tokyo, sept. re— L .
2018. ;Eg%ﬁ/ Zgéfﬁ.g@ Arial, () MS = v 2,105
FRES, "BENEEICEDC(EIRILE—RE LSIEROEL, 2018 £FEF - — -
o = = — = = A A S N Arial, (H) MS 232 v 7,105
EREEFR VYA T7 K2, 2018598, TAEE e =
[9] T.Hanyu, T. Endoh, D. Suzuki, M. Natsui, and H. Ohno, "Impact of an MTJ-based P— ST N
logic LSl and its possibility,” Proc. of the 7th IEEE Non-Volatile Memory Systems ;3%% 9 _FE ;f) Arial, (RYMS 377,105
and Applications Symposium (NVMSA), Hakodate, Aug. 2018. . - i - -
[10] N. Onizawa, “Energy-Efficient Brainware LS| Based on Stochastic Computation,” %EZ&TE Zgé FE éf) Ariel, (B) MS T2 7,105
2018 Emerging Technologies CMOS (ETCMOS), May 2018, P72~ o
® 2017 &£ /FY 2017 EXEE: 74> k() Arial, (H)MS T3> v 2,105
. . . pt, 74> OB BE
[1] M. Natsui, T. Endoh, H. Ohno, and T. Hanyu, "MTJ-Based Nonvolatile Logic LSI = - —
for Ultra Low-Power and Highly Dependable Computing,” China Semiconductor \ FALE: 74 (0 Ariel, (F)M'S T2~ 7,105
Technology International Conference (CSTIC), pp. 1-54, Mar. 2018. pL /x>~ Fo® BB
[2] EFHate, PAEF, "R 10T HITEIFF=MHE LS| BREHHdT," 2018 £BF \ ggﬁ%ﬁ?&% Bogtk: 0247470 0 147, 77U o F
N = c; \

FHREEFEMERR 2018 F 3 A.

\ r
[3l[11] N. Onizawa, “Energy-Efficient Brainware LS| Based on Stochasti i BARE [—j
Computation,” 5th IEEE Global Conference on Signal and Information Processing k%zﬁgﬁ [—j
(GlobalSIP), Nov. 2017, YE <rE [—j
[IEL EHHR R LS| £ CEMER - 7% 75 F v ORL VLS HOFR |\ \ oo 5
TLSI EfED-HDATHMEERREERE| 2017 £ 8 A. ==

oy
[5l4 T. Hanyu, "Challenge of MTJ-Based Nonvolatile Logic LSI for IloT EALE ﬁ
Applications," Tohoku-Hanyang Workshop on Electronics and Communications EXExE [_j
Engineering (WECE), Aug. 2017. ERE® [_j
[6}[5] _T. Hanyu, "Challenge of Spintronics-Based Nonvolatile VLS| Processor with e [—j
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a Sudden Power-Outage Resilient In-Processor Checkpointing,” 2017 Spintronics

feil6]  FRIR E&k, WE —E, WAL #HIh "X FARTo v EEICEDICEIR
X —E LSIRBEORE,” £330 AEKE S RATLOT—Y >3 v, BC2-1-
1, dLhM, 2017 &5 A.

f91[7] _ T.Hanyu, "Challenge of MOS/MTJ-Hybrid Nonvolatile VLSI Processor for lIoE
Applications,” Emerging Technologies of Communications, Microsystems,
Optoelectronics and Sensors 2017 (ETCMOS 2017), Warsaw, Poland, May 2017.

f26}[8] _D. Suzuki and T. Hanyu, "MTJ-Based Nonvolatile FPGA,; the Present and the
Future Technology Trends," 26th International Workshop on Post-Binary ULSI
Systems, p. 2, May, 2017.

[£4[9] T. Hanyu, "MTJ-Based Nonvolatile Logic-in-Memory Circuits with Self-
Terminated Writing Mechanism for Ultra-Low-Power VLSI Processor," Special
lecture at Nazarbayev Univ., Astana, Kazakhstan, May 2017.

® 2016 &[E /FY 2016

[1] T. Hanyu, "Challenge of Spintronics-Device-Based Non-volatile Logic-in-Memory
Architecture for Internet-of-Things Applications,” BIT's 3rd Annual World
Congress of Smart Materials-2017, P.262, Mar. 2017.

[2] T. Hanyu, D. Suzuki, N. Onizawa, and M. Natsui, "Three-Terminal MTJ-Based
Nonvolatile Logic Circuits with Self-Terminated Writing Mechanism for Ultra-Low-
Power VLSI Processor," Design, Automation & Test in Europe (DATE), pp. 548-
553, Mar. 2017.

[3] M. Natsui, T. Endoh, H. Ohno, and T. Hanyu, "Towards Ultra Low-Power and
Highly Dependable VLSI Computing Based on MTJ-Based Nonvolatile Logic-in-
Memory Architecture," Proc. of BIT’s 6th Annual World Congress of Nano Science
& Technology 2016 (Nano-S&T), Oct. 2016.

[4] FIEHT, W LS| FECEMEY - 75T/ F v OREL" $iR 165 ZAR
VLS| B D% 2016, Aug. 2016.

[5] T. Hanyu, "Challenge of Spintronics-Based Nonvolatile Logic-in-Memory VLSI
Architecture towards the IoE Era," 2016 Spintronics Workshop on LSI, P. 6, Jun.
2016.

[6] T. Hanyu, "Challenge of MOS/MTJ-Hybrid Nonvolatile VLSI Processor for IoE
Applications," VLSI Technology Short Course 2016, No.8, Jun. 2016.

® 20154 /FY 2015

[1] EHHE, SHAKE HEEZ EHEZE KBRS PEED WIRFE
ERALTI-SMEE - BI85 VLSI M, ~ SAYEZRAEY FOZ) XHR
K- BABKFRAEVILY bOZY REMHARSE - BABKFER T/ I %
T4 v AEMRESHEFIEHESR, BR, 2015F 11 A.

[2] T.Hanyu, "Spintronics-Based Logic-in-Memory Architecture Towards Dark Silicon
Era," International Workshop: Spintronics VLSI, Abstract, p.9, Nov. 2015.

[3] T. Hanyu, M. Natsui, D. Suzuki, A. Mochizuki, N. Onizawa, S. lkeda, T. Endoh,
and H. Ohno, "Challenge of MTJ-Based Nonvolatile Logic-in-Memory Architecture
for Ultra Low-Power and Highly Dependable VLSI Computing,” IEEE SOI-3D-
Subthreshold Microelectronics Technology Unified Conference (S3S), Oct. 2015.

® 2014 % /FY 2014

Natsui, and Akira Mochizuki, "Spintronics-Based Nonvolatile Logic-in-Memory I 825 F, RAIDIT: -1.48 F, MR &k 0 0217,

[1] Takahiro Hanyu, Daisuke Suzuki, Naoya Onizawa, Shoun Matsunaga, Masanori EXEE AT bR FIFA T b 148,
Architecture Towards an Ultra-Low-Power and Highly Reliable VLSI Computing TBEXFELIEESEHR, 7V v FAEBLAL

Paradigm," Design, Automation & Test in Europe (DATE), pp.8.5.3, March 2015.
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BH21
FT. Hanyu, "Nonvolatile Logic-in-Memory Architecture for Ultra-Low-Power VLSI
Systems," ISSCC 2015, Forum 4, Feb. 2015.

HBL
Takahiro Hanyu, Daisuke Suzuki, Akira Mochizuki, Masanori Natsui, Naoya
Onizawa, Tadahiko Sugibayashi, Shoji Ikeda, Tetsuo Endoh, and Hideo Ohno,
"Challenge of MOS/MTJ-Hybrid Nonvolatile Logic-in-Memory Architecture in Dark-
Silicon Era," International Electron Device Meeting (IEDM), pp.28.2.1~28.2.3, Dec.
2014.

BHAL
Takahiro Hanyu, "Challenge of Nonvolatile Logic-in-Memory Architecture: Design
Examples and the Future Prospects," 2014 Spintronics Workshop on LSI, p.3, June
2014.

HHEL
{5} A. Mochizuki, M. Natsui, N. Sakimura, T. Sugibayashi, and T. Hanyu, "Challenge of

Nonvolatile TCAM Design Automation," Booklet of the 23rd International Workshop
on Post-Binary ULSI Systems, p. 1, May 2014.

2013 &£ & /FY 2013

[1] PEESL, WKAE, SHAKE, EAHE, EHME, "MTI RTFZRVETERD
CYTAUAEYLSI ORE," 2014 EEFERBEFSHLEKRE, AT-1-3, p.SS-
16, March 2014.

[2] Takahiro Hanyu, "Challenge of MTJ/MOS-Hybrid Logic-in-Memory Architecture
for Nonvolatile VLSI Processor," Proceedings of International Symposium on
Circuits and Systems (ISCAS2013), pp.117-120, May 2013.
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2. B£EE) / Activities in academic societies
(1) #LE®EZDEH / Activities on committees of academic societies
[ 4 /Hanyu]
+ [EEE Sendai Section, Student Activity Chair (Jan. 2012 — Dec. 2013)
+ IEEE Computer Society, Technical Committee of Multiple-Valued Logic, Chair (Jan. 2014 —
Dec. 2015).
CEFHREBEER (T4 AT arCa—T 4 v 7 MIREMERS - £EB (P 144
~Hi{E) /IEICE Technical Committee on Dependable Computing, Committee Member (2002-
present)

(2) FWERLBEOLE - EE
Planning and organizing academic international conferences.

[ /Hanyu]
IEEE International Symposium on Asynchronous Circuits and Systems (ASYNC), Technical
Program Committee Member (Aug. 2011 — July 2017)
2016 IEEE International Symposium on Multiple-Valued Logic (ISMVL), Symposium Chair
(May 2015 — June 2016)
IEEE Computer Society, Technical ISMV—Exeeutive-Committee_of Multiple-Valued Logic,
member (Jan. 2016 - present).—

[ H:/Natsui]
IEEE ISMVL Executive Subcommittee + Members-at-large (Jan. 2011 — Dec. 2013)
LM EERE S EZE (ER 20 4 4 H~) | Multple-Valued Logic, Steering
Committee Member (Apr. 2008 - present)
VLSI Circuits Symposium TPC Member (Aug. 2015 - present)
T AR B SGH - TR g (K 28 4R ~3ERR 29 42%) / Information Processing
Society Tohoku Section Public Relations Secretary (FY 2016 — 2017)
BT IEHREBE P EMEEIIEREME RS - Pl PRk 28 fREE~ ik 29 R /
Deputy Director for Integrated Circuits Research Committee, Institute of Electronics,

Information and Communication Engineers (FY 2016 — 2017)
SSDM Steering Committee Member (FY 2016 — 2017)
Za—NTFHA harCa—T 4 VRS - B CERR 28 RE~) [
New Paradigm Computing Research Group / Executive Secretary (Apr. 2016 - present)
ZAEFRERAF IR 2 - EHs R 3 (ST 28 4F- £ ~) / General Manager of Multivalued Logic, General
Secretary (Apr. 2016 - present)

[WIR/Onizawa]

- 2016 IEEE ISMVL Secretary, (May 2015 — June 2016)

- IEEE ISMVL Executive Subcommittee - Members-at-large (Jan. 2017 — Dec. 2019)

+ IEEE ISMVL Technical Program Committee Member (Aug. 2015 - )

+ 25th IEEE ASYNC Publication Chair (Sep. 2017 - June 2019)
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3. %

- [EEE ASYNC Technical Program Committee Member (Aug. 2018 -)

(©)

PHERSEED#RE - &% / Editor and reviewer for academic journals.

[ /Hanyu]

BAEHIBE YR - ROGHGE C B R RS R R R PRk 24 /£ 6 H~Fpk 26 FF 5 H)

/ IEICE Trans. Electronics:, Editor-in-Chief (June 2012 — May 2013)

LEH# / Contributions to society
(1) #E\EEE / Educational activities outside university
#% 472 L /None
(2) EXRIZHITDHI5E - BZF / Instruction and education for industry
%472 L /None
(3) E - #ABEBK - 2HERIZEIT5EE
Activities for national and local governments, and public organizations
[3F14 /Hanyu]
FALFE ) (BR) ot NBE & LTI L) (FRk 23 4R E~BI7E) / “Electronics” at Tohoku
Electric Power Co., Inc. (FY 2011 - present)
INFLESESMPRIC TR T LERI ) CFERL 22 2 ~BITE) / System Information
Engineering at Hachinohe National College of Technology (FY 2010 - present)
PELWTA A ~—RA 7 —)| FITEER (1994 454 ~201534-%) / "Funscience
summer school" executive committee (EY 1994 - FY 20153)
B R CE PSR JE0 LSl & X 5 L T (2014 4F%)/  “Intensive lecture "Advanced
LSI system engineering" at Tsukuba University (FY 2014)
il m;mfﬂjﬁﬁuﬁ% IR 2 Yy 7 et RS RIR VLS 2 B a—TF ¢ VIR F 2
A Dk “S44L) (2014 AREE)
Lecture at Sendai Nitaka, "Next Generation VLSI Computing Paradigm that Nonvolatile
Logic Opens Up" (FY 2014)
AR IRIL S « U a2 U BERHL Y AT 2% 165 ZE S (LS| H01E] Er [LSI
g oo N THamEeRsE )] (2016 4 8 ABE@ AT K) [ Japan Society for the
Promotion of Science - Super-integrated Silicon System 165 Committee “LSI Summer
School” Planning “Learning Course for Atrtificial Intelligence for LS| Engineers” (Aug. 2016)
[ H:/Natsui]

WAL ) () DS AZE & U THESGEH ) CFRk 23 42 £ ~3I7E) / Electrical Measurement”
at Tohoku Electric Power Co., Inc. (FY 2011 - present)

FALTRBRBEE 0 2R 20 3 Rt B BRI T — 2 3HMaE ) Rk 28 FE~BITE) /
"Environmental data measurement transmission” subject for three years at Tohoku
University of Technology (FY 2011 — present)

(4) 7 k')—FEE / Outreach activities

ALK FAELBIEHIIEHT RO TEHFARM) (20T TTIEEE - B ClEE > !
Zhife L. WE~PEEL TR E LR IO SRR 217> 72, (2014 4F 10 A) /
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We held "Work class: Let's play with electronic parts!" At the "Token Release" sponsored by
the Research Institute of Electrical Communication, Tohoku University, and conducted
educational activities on science and technology for children, junior high and high school
students. (Oct. 2014)

4. BEEMESDEBIKR / Research funds/grants received
(1) RPEHEEMEE / Grant-in-Aid for Scientific Research (KAKENHI)
[ 4 /Hanyu]
 FEERFTE(B)(—%) TRIEFEMEE T2 V2 PVT 8T 95X 7 U —VLSI 3 2T L O FEARAT
981, &K, 14,600 T (FAk 22 FFEE~Fpk 25 42) [ Grant-in-Aid for Scientific
Research(B), “Basic research of PVT variation free VLSI system using non-volatile element”
(Principal investigator) 14,600,000 JPY (FY 2010 — 2013).

< HERFZE(S) Bl oy B a—T 4 TG E—2 - U ara Yy s LS| ORI
J&), 3K, 127,100 T PRk 28 FFEE~ Pk 32 42%) [ Grant-in-Aid for Scientific
Research(S), “Basic technology development of dark silicon logic LSI for brain computing
“(Principal investigator) 127,000,000 JPY (FY 2016 — 2020).

- FAEHFTEA) el s U 7V isE s OB IRIH A B I B 24178 (R - kA (Esz
TR IERT - 2085%) ) 1, 4345, 3,000 T (CERk 27 4 £~k 29 4F ) / Grant-in-Aid for Scientific
Research(A), “Research on ultra-low power consumption of high-speed serial communication
mechanism” (T. Yoneda at National Institute of Informatics as principal investigator) 3,000,000
JPY (FY 2015 — 2017).

[ H:/Natsui]

- JUBRWEIE(C) CRFaR 47 EPISE) [58R HARA Y 5TIE VLS| SRETEANT DML & WAL LSI o~ 27 A
~OJERER ], 13, 3,600 M (FAk 28 HFE~FiL 30 4%) / Grant-in-Aid for Scientific
Research(C) (Special Field), “Construction of fully autonomous error correction VLSI design
technology and its application to brain type LSI system” (Princial invesitigator) 3,600,00 JPY (FY
2016 —2018).

- ERILRIAFFEINE RS (ERRILRIAF7ERIE) RN OMEEE & S EHEMI LSl v 27 A
DISAERR), &, 10,000 Tl (H29~H31) /International Joint Research Acceleration Fund
(International Joint Research Strengthening) "Construction of Basic Technology and Application
to Highly Reliable Brain LSI System" (Princial investigator) 10,000,000 JPY (FP 2017 — 2019).

o« FEAFTEB)(— M%) [RIERMHE &2 Ve PVT RT2& 7 U —VLS| ¥ AT L O HAEF
), 43, 1,820 TH PRk 22 4EEE~VAk 25 4E ) / Grant-in-Aid for Scientific Research(B)
“Basic research of PVT variation free VLSI system using non-volatile element” (T. Hanyu as
principal investigator) 1,820,000 JPY (FY 2010 — 2013).

< FERFFES) Bl o Ba—T 4 VTG E—2 « vV arayy 7 LS| ORI
&1 (R PEHESL , 4y, 2,000 TH PRk 28 4~k 32 4£) / Grant-in-Aid for
Scientific Research(S), “Basic technology development of dark silicon logic LSI for brain
computing “(T. Hanyu as principal investigator) 2,000,000 JPY (FY 2016 — 2020).
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[FE.IR/Onizawa]
FrFFFEA) THESRRRRICHES OBIREEE N T P23y y MABEL S T EBUCEET 240
g6, fR#&, 18,270 T-F (2014-2017 =) [ Young research (A) “Study on realization of
ultra-low power consumption IP packet processing LSI based on probabilistic
operation”(Princial investigator) 18,270,000 JPY (FY 2014 — 2017).
PRRA I IERIE TSR N AT o v 7 EEICHEES < KRB NIRRT N— R
= 7 FEHA~OHE), 183K, 3,510 T (2016 - 2018 4£J¥) / Challenging sprouting research
"Challenge to realize large-scale human visual processing hardware based on massively
parallel stochastic computing" (Princial investigator) 3,510,000 JPY (FY 2016 — 2018).
BFR(S) W 2 B a—T 4 7T H—2 - arm Yy 7 LS| OHHEEATBE % )
(/3% PAESL), 4348, 500 T PRk 28 4FE~ -k 32 45F) / Grant-in-Aid for Scientific
Research(S), “Basic technology development of dark silicon logic LSI for brain computing
“(T. Hanyu as principal investigator) 500,000 JPY (FY 2016 — 2020).

(2) ZETHAZEE / Other grants and subsidies
[ZF4E/Hanyu]
XY VAT AHNT AT AR A U R—F TR HES < CMOS R— R N— R
v 7 OFEB, fF, 42,000 T (2018 4F 1 A —2019 4 12 A)/ Canon Medical Systems
Cooperation "Realization of CMOS-based learning hardware based on Invertible Logic"
(Princial investigator) 42,000,000 JPY (Jan. 2018 — Dec. 2019), /{%iﬁﬁﬁi TF ¥ b (30 Adal, 74V bOE I TER }
EIRISERTE 7 0 7T A AR LF— « A b r =7 AGRBRAEREIEIIE O BB | o
(FDFEE - KEFHEB#8%), 4340 315,000 TH (L 21 4F £ ~25 4R ) | Leading-edge
research and development program "R & D on energy saving and spintronics logic
integrated circuits" (H. Ohno as principal investigator) / 315,000,000 JPY (FY 2009 — 2013).
SCRRE CREST : #fF2E8EIL [ ¢~ & 7L VLS| v AT AOFMEHAT ), BFoeiids 15 4
NRUFTNRy NI—=0 X F T 7Ty 87 4—LOME) -2 LFER%EE (RE
KM APEESR)), 43 (35,000 M (FRR 20 488 (FRK 20 4 10 A) ~25 4EJE) / Ministry
of Education, Culture, Sports, Science and Technology CREST: Research area "Basic

technology of dependable VLS| system", Research subject name "Construction of
dependable network on chip platform" (T. Yoneda as princial investigator) 35,000,000 JPY
(FY 2008 — 2013).

SCEBL A ZFEIIE (A ) =3 3 VR Z 32 D RIVETRIL O 72 OB EARBA %S ), AF
gL TIHSSEMEICEN LD « BRSO D Ay hu=7 A T80 25
B OMFFERATE | (RF - REFSBZdR), 4748, 40,000 TH (CFpk 24 4F 10 7~ Fpk 29
4 3 H) / MEXT Contract Research "Development of new technology for strengthening
information infrastructure to support innovation creation”, Research title "R & D on
spintronics material and device basic technology for a safe and secure society with excellent
disaster resistance" (H. Ohno as principal investigator), 40,000,000 JPY (Oct. 2012 — Mar.
2017).

HOTEIRTZEBREHEE 7 = 7T & (IMPACT) [#EFE7E TRIIMIMEN T 228 = = 1T s
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DFEH (PM: EBEFEIR (QST)) o7 7ry=s b TRV =7 2ERE KA H
WIZAHOIT VA7 A7 av=2 b (RFE : RFEBK GRIEXR)), 4348, 90,000 TM
(CEpk 26 4 f£~30 4 %) / Innovative research and development promotion program
(ImPACT) "Realization of the ultimate eco-IT equipment that can be used for a long time
without charging" (H. Ohno as principal invesigator) 90,000,000 JPY (FY 2014 — 2018).
JST-OPERA it ROF ZIFOSAT IT - ik A7 AFATIZ L 7 b o =27 ZAFHFOAIH ]
(&« ERTEREER), 41, 6,000 T-M (Fpk 28 FREE~ Kk 32 4FJE) / JST-OPERA
"Generation of IT / Transportation System Integrated Electronics Technology that Brings the
World's Knowledge" (T. Endo as principal investigator) 6,000,000 JPY (FY 2016 — 2020).
[HH:/Natsui]
RFZEBIAC CFF RS IRBEUY ) TR D BT LB &7 F X 7 A& TR L 7o i itkRe - sfEHd
Ty hr=7 AVAT LAONERREMMAE ), RFE, 2,400 TH Pk 28-29 4E) /
Research grant (Murata Foundation for Science Promotion) "R & D technology development
of high-performance, high-reliability electronic system using intelligent information
processing dynamics of the brain" (Princial investigator) 2,400,000 JPY (FY 2016 — 2017).
[#R/Onizawal
IST/ &N Ty PRI EMAAN— Ry =7 EHITHT oA V=T 4 T uyy 7 Ol
Ak, 2, 36,400 F-F (2018 4£ 10 H - 2022 43 H) / JST-PRESTO “Creation of Invertible
Logic for Realizing Edge-type Learning Hardware” (Princial investigator) 36,400,000 JPY
(Oct. 2018 — Mar. 2022).

QERXRWE - EERE - EELBFEHOERE
International joint research, collaborative research, and collaborative education

+ Research collaboration with University of Toronto, Canada :
Prof. Wai Tung Ng: “Joint research on optimum power gating technology in VLSI chip”
+ Research collaboration with McGill University, Canada :
Prof. Warren Gross: “Joint research on stochastic computing”
+ Invitation of foreign professors
a. Jean-Philippe Diguet (Directeur de recherché, CNRS, France) (Nov. 2014)
b. Warren Gross (Professor, McGill University, Canada) (May 2017)
+ Invitation of exchange students
a. Hooman Jarollahi (Ph.D student, McGlIl University, Canada) (July 2013 — Aug. 2013)
b. LorenLugosch (Master-course student, McGill University, Canada) (May 2017 - June 2017)
c. Sean Smithson (Ph.D student, McGlII University, Canada (Juen 2017 — Aug. 2017)
d. Sean Smithson (Ph.D student, McGlIlI University, Canada (Juen 2018 — Aug. 2018)

Q) XRFIA - KRR RFEDEE
Achievements of work done under the framework of Joint Usage/Research Center
[4:/Hanyu]
SRk 25~30 FERAL R FBERBEMEFLR 7 oY =7 b (B4 (7 v A w7 LSIEE
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HFEFZE) AFFeiRERF - @AFxHG#EE [ Joint research at RIEC, Tohoku University (Division B)
(FY 2013 - 2018)
[B/E/Hanyu] A mrEm e (L) )
Wk 30 A B R R RUB(EMT R ' e e 7 b (B XSy) [ /7 MEhE © U = U Hili ot
GV K DHEESRT A R & Z OPAEEIE WAL A BT 290 | it g (R ES

PEERE ] 2d%) [/ Joint research at RIEC, Tohoku University (Division B) (FY 2018)

P14 /Hanyu

Wik 30 A AL R RUB(EMI R [E 7 e e 7 b (B X)) [EShFEE= VX —FHICE T

DAERT N AL ZOERT AT MIHT D098 BHISEE WHERES - Lf‘:%ﬁ #

%) [ Joint research at RIEC, Tohoku University (Division B) (FY 2018)
[ J/Natsui] A mpEE e (mL) )
Yk 28~30 AE AL R ERUBEMEITEFE Y e e 7 b (ARS) R 10T 7Z v b7 4+ BAZE VX EGE A7 boE s 124mm B ‘
LB H A DN Ky b T =% ) g G BIEHEEE, RERER KR ST S

/ Joint research at RIEC, Tohoku University (Division A) (FY 2016 — 2018), /{%iﬁ%ﬁ: TAYbOETEAN] }
[JR#R/Onizawa]

SERE 29 - 30 AR RUL K FEKBEH AT R 7o =27 b (B K4y) TS 27 AZEHIZm

J72FEEBIR b AT 4w 7 RO HFFEREE GEIFHDSEE « P4 E9L Zd%) 1 Joint

research at RIEC, Tohoku University (Division B) (FY 2017 — 2018)

(4)HAEZEEE / Research supervision
(7) B4 X k+ / List of lectures
[ 4 /Hanyu]
- Al TH#AHE (2013 4EEE~HTE) / Team-based Engineering Design (FY 2013 — present)
« 7 RN Rl TEAHE (2013 4R ~Bi/E) / Advanced Team-based Engineering Design
(FY 2013 — present)
T A THN A E a—T 4 T VAT L (2013 4EE~FI(E) | Digital computing (FY 2013
— present)
B A (2013 451E~2016 4-%) / Electronic circuit A (FY 2013 — 2016)
- EEIPE L (2017 HEE~HALE) [ Electronic circuit | (FY 2017 — present)
- EFEREIK T (2013 4 ~) [ Integrated circuit (FY 2013 — present)
s — Ro =7 EAE (2013 4% ~317E) / Hardware fundamentals (FY 2013 — present)
A BfE LR A, BT LRSS A (0 THY) (2013 42£~2016 4F /L)
| Electronic Engineering Special Lecture A (FY 2013 — 2016)
AR LR OCFBE R IR A %R) 20 THY . (2013 42/£~2016 /%)
/ Transmission Engineering (FY 2013 — 2016)
[E H/Natsui]
- Al T2EHE (2013 42 ~) | Team-based Engineering Design (FY 2013 — present)

<R WM - B WEHEAEERR A TSER 1) (2015 42E) | Expeiment A (FY 2015)
< EBR - EE - BT - EHRFEAFER C (2016 4EE-) [ Experiment C (FY 2016 — present)
c hT U A RS (2016 4EEE-) [ Transmiter amplifier (FY 2016 — present)
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T4 VE NI Ea—T 7 (2016 4EJE-) [ Digital computing (FY 2016 — present)
- HEREMIE T (2017 4RF£-) [ Integrated circuit (FY 2017 — present)
[JR#R/Onizawa]
- R @G - ET - HWEAETR B[RRI O L) (2014 4FJE-) | Experiment B (FY
2014 — present)
« 7 RV RAIETSHHE (2015 4 ~) [ Advanced Team-based Engineering Design (FY
2015 — present)

(1) ZEIMBFEVR b
List of bachelor’s, master’s and doctoral degree students supervised

(2013 4= /FY 2013)
< R BEL, RS TMTI N—2EhE ~ 7 M UHAEE Y vt v OEE L
\ZBI9 B HF4E) 1 Atsushi Araki (Bachelor)
- BN JEAL, B RS TZ2EEEEE T U S IRBEEBERES — b OfERICE
3% H42) | Kiyohiro Kashiuchi (Master)
- PR AUS, B BEFRBINoCHEMET v 7T — & fRikEliE O AU B3
5HF9E) 1 Yuma Watanabe (Master)

(2014 4EEE [ FY 2014)
B fRRRR, AR T OAR S BUE R E 7 /35 < RGBT FPGA 3£
BUCBI9 2 AR / Kentarou Katsuno (Bachelor)

(2015 4E% | FY 2015)
- BAGH B, B TE Y MEBMERIRIEINCES S HE N HE R Y v s
LSI ORI BE9 2 8F9%) | Takeaki Akutsu (Master)
< FOM ORAE, (EERRSC TA AT 4w 7 WEITES NS BRET R — 17 1
V& ORERL \ZBI 2 F%E) | Daisaku Katagiri (Master)
c HEREN, EEHSC IRERIEAT ) N—Z VLS| 7—F% 77 F ¥ L L DOEZ R
F—2h (B9 2F58) Naoto Yube (Master)

(2016 £ / FY 2016)
< FfE BN, AR TASSR & W io@Eibae - U 7L A AR BCI EBLOT=
O IERERITFSE) | Kento Chibana (Bachelor)
CER B, B TSR SRS S < S - bR Y ST EFIRICET
%WF4E) 1 Naoto Sugaya (Master)
- HAR (R, fEERRSC TAE VSRR E IS i n Yy 7 1 VA€ U A
LUT [EI#E o S ERe kI A9~ 20758 / Yuki Tabata (Master)

(2017 4F2 [ FY 2017)
- IMEEHERRS, LR TRERFIFFEAhIIC RS F v TRT — 2 Rk
T 7 —FTIEFEICT 57F98) / Kentarou Kato (Master)

(2018 2% / FY 2018)
< E W, B TR E TR R 2 F 7o ) EEELEE RER DR R
\ZB33 5%t 1 Shogo Mukaida (Master)
PR WSk, B LR TA MO AT 4w VHEICESL A v R"=T 4y T hn vy 75
i B [ DO AR 12 B9 2 FEREFSE) [ Kaito Nishino (Master)
- ZHMARK, ELERSC TRERFFIC S < BlliR v b U — 7 [N R IERR AR BN
\ZB9 278 / Hiroki Suda (Master)

(5)f B - 2E - ®& /Honors, awards, and prizes
1. N. Onizawa, S. Matsunaga, and T. Hanyu

Best Paper Finalist at 20th IEEE Asynchronous Circuits and Systems (ASYNC),
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10.

Date : May 14, 2014.

N. Onizawa

3rd place at Falling Walls Lab Sendai 2014

Date : Aug. 8, 2014

JLIREEL /N. Onizawa

— I RAVE N HE LA R B 5 2000] 5 3 TR S E i B / Aoba Engineering
Promotion Association 20th Aoba Engineering Research Promotion Award

SEME « JERRE AP HES < @ - IR VLSIO EBLCRI T 2058 /
Award-winning research: Research on realization of high-speed low-power VLSI based
on asynchronous signal processing

ZH B : 2014412450 / Date: Dec. 5, 2014

PIAEEFL /T Hanyu

FRk 27 GRS BN B SCR R A R E R BB AR E (WFEESM) 1 Minister of
Education, Culture, Sports, Science and Technology Minister's Award for Science and
Technology Award (Research Division)

SENE RERMEr Yy 7 4 > A VLR OIS | Awarded contents "Research
on non-volatile logic in memory integrated circuit"

Z'HH : 20154 4 15 A / Date: Apr. 15, 2015

EAHE% /N. Sugaya

T EALERZE 2 AL 35 E /1 Information Processing Society Tohoku Chapter
Encouragement Award

ZH H : 2016 4E 6 1 22 H / Date: June 22, 2016

Y. Tabata

ULSI-WS2016 Student Paper Award

Date: May 17, 2016

N. Onizawa

Kenneth C. Smith Early Career Award for Microelectronics Research (46th IEEE
International Symposium on Multiple-Valued Logic

Date : May 19, 2016

INERHEAER /K. Kato

T HRALER 22 AL SR SRR / Information Processing Society Tohoku Chapter
Encouragement Award

ZEH : 201746 H 7 A /Date: June 7, 2017

EH AR K 1 D. Suzuki

Pk 29 FEER - HHREFEBIEE CUERFAER - HHRIITEERRS) 12017
Young Researcher for Excellent Research in Electrical and Information Systems (Tohoku
University Research Institute for Electrical and Information Technology)

ZHH : 201846 A 7 A /Date: June 7, 2018

JRIRESL / N. Onizawa

FRE 29 FFFEER - HBCRE FEBMAE GRALKFER - HERIIZEERS) /2017
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Young Researcher for Excellent Research in Electrical and Information Systems (Tohoku
University Research Institute for Electrical and Information Technology)
% H :20184-6 A 7 H [/ Date: June 7 ,2018

(6) Z M fth / Others

< RFHEEOIE 7 +—F 5 2016 TARHES & AT RiRE)  (CFAk 28 4 11 A 3 BAfk @l
) T, KFMOMATE LTEEL, £ LTHRA - IFEHEMTICA LN — Ry =
T HM O KRR ONWT 230 G <Gk L7z, |
As a lecturer at the university side at Sendai Forum 2016 “Human society and artificial
intelligence” (November 3, 2016 @ Sendai) planned by this center, artificial intelligence
hardware technology mainly for working people and researchers | made an easy-to-

understand lecture on the forefront.

* VLS| RIS EARIC B4 2 R TREMZEBEEFED 15 TVLSI &R P T 4 (2016 4 6 B
@ K[E/ T A ) @ short course (B 14 #4200 4 ) wififi & L THHL L, I0E (Internet of Everything)
A EFERT HREBEHEIRICOWTHNY B iR Lz, [

Short course (participant: approximately 200 people) on one of the world's representative
international conference on VLSI circuit technology "VLSI Symposium" (held in June 2016 @
Hawaii), and IoE (Internet of Everything) | gave an easy-to-understand lecture on circuit

technology that realizes society.

C MR T— LRMHEE LT 7 TRER e Oy 7 1 o AE VERME) HificL <, OFF
T AT B R R E e O E R A IEDM  (H26 4F 12 A BIE) (2 TR AT O &
Iz, QFSEHEAEIRIE BT 2 B9 2 HE SR m e oD [R5 1ISSCC2015 (H27 4F 2 A Bifie)

@ FORUM | THIFFH#HE % 32, @& bIT, VLSIFFHEMICHET S 3 — 1 v 3K - fiid
DIEBERH DATE'LS (H27 4 3 ABME) IS CTRFEREAZIT S 0 &, WA EAERSHEICT, £
OF M - FERENAS BB EN WS/, ZOXIRMEE I =T 4 1D ORI
EO%, RHRMEr Yy 74 2 AE VERBEROBIE] I2oWT, TR RERR - B4
BARE (BFEEM) 2#2E T 21082 5T, H27 44 AR 7oL, @BFEEELOR, HE
ELTE IR Yy 7 ) BEEIRRERNS TR NS>0 H S, [

With regard to “non-volatile logic in-memory integrated circuit” technology promoted by this
research team, we gave an opportunity to widely recognize the usefulness and future prospects
at overseas famous international conferences, such (1) an invited talk at the world's top
international conference on electronic device technology, IEDM (held in Dec. 2014), (2) an
Invited lecture at FORUM of the world's top international conference on technology, ISSCC
2015 (held in Feb. 2015), and (3) an invited talk in Europe's largest and highest international
conference on VLSI design technology DATE '15 (held in March 2015). Based on such
recognition from the researcher community, the Minister of Education, Culture, Sports, Science
and Technology receives an award from the Ministry of Education, Culture, Sports, Science and

Technology Award for research on nonvolatile logic in-memory integrated circuits. The “non-
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volatile logic” related technology, which has been promoted since 2002, has been recognized in

Japan and overseas.

cH26 F 4 ANDHBHUICAZ — R Lz TAILSI) ey MIBIL T, ZOWE#RN)
b - fid (H274E5 0 30 H) M= Va—x—328~—) , ARESEHH
H27F 6 H5H) M= va—y— - HEIEHOIEEZRDD) , HAREHRN (H27
FOH 27 H) TIHO X S5 ITHEr 2K ICHE#ich e l, ENTOHEE O S IA
DY Ooh%. Fio, W LSIBHERS RY Y A (5 3 [N H27 £ 2 AR 2@U T,
EBRARIFRE T I 2 =7 4 LOBROMEINOoH Y, YT vy =7 MFJEHEED
JEFR 22 O I LICR A LIl E 525, |

The research activities have been spreading in Kahoku Shinpo, article (Han. 30, 27) "One step
to realize brain-type computer”, "Nikkei Sangyo Shimbun" (H27 6) about the research
introduction about "brain type LSI" project newly started from H 26 April May 5) "The brain type
computer - development third honest?", and Nihon Keizai Shimbun (September 27, H 27)
"Circuit to judge like brain". In addition, contact points with the international researcher
community are being established through the brain-type LSI-related international symposium,
and we have made efforts to make a good start out of the research project promotion

concerned.

- ZIEREEISTIE, BURE DR OFS (100 ABUE) THh D70, B, %ﬁ%@ﬁ%ﬁ
ZMEZT CRTHETES, WX 2EMOBE (MY, B574) TRZMEZRFEICEEE
% %172 07> 7= (IEEE member ¢ 840 K/, non-member C 1,000 K/L). Z#ui :x»J‘L, 2016
FOBABME (FEE  PE) TINEES (NICT 21X U, AFEMEH~FGE&ERIRN) EC
) - BEIL, registration ZFPAERE E TR TS, 2MLEL Lz, ZOREER, Z2H0o5m
& (BIED L2 (HIRFE) %135 L 4EIC, IEEE ~O Bi& HIRICIEST Z 3 T& . 20 B
&%, 2440 ISMVL B (2018 4EBAE) @ TEEE H b Offighd) & LCRIHEND 729
AREBRFAROBMICZ R EIRE R Lz, [

Multiple-valued logic research is a society (about 100 people) with approximately half of
mathematicians, so the annual expenses can not be worked out by the participation expenses
alone, and the participation expenses have been held in the past two years (Germany, Canada)
| had to make it abnormally high ($ 840 for IEEEmember, $ 1,000 for non-member). On the other
hand, at the 2016 Japan Conference (Chairman: Hanyu), he made efforts to acquire external
funds (including application and adoption to various foundations including NICT), reduced
registration to about half, and facilitated participation . As a result, we got a large number of
participants (about 1.2 times the average year) and were able to hand over money to IEEE. This
payment was used as a “Subsidy from IEEE” at the ISMVL meeting (2018) held two years later,
and therefore contributed significantly to the holding of this international conference.

* RPE AL CAERICRIH SN T A IERMASIEICER L, Ty —27 ) a7
Tu—FEEHTH LT, NU—F—T ¢ JHERRICE T D FERMRIEIERE S & OBER
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PR L, EAMME L Ca—T 4 o ZEHA~OREEZHC. 2D O%EIEFE T 1
(H26/B09 : Jil LSI EBRILFIAFZE, 3 : PAEIL) »ORE Lz, B - RS (S)
(H28-32, 3% : PAEHIL) & LTHEESh, 2B REEDOTRETH S IEEE @ TETC
(IF : 3.826) (ZHRSN7iFD, FERMIREIR & o 2T MBI 5 ImIEDEEES

ASYNC2017 IZ H AR AN THE RSN 5 &I, ERRFRITIB W TER 5 HFOHRRREZ1T 5

7E, BB TESFHiShTnD, /

We will open the possibility to realize brain-type computing by focusing on asynchronous control

that is intrinsically used in brain information processing and applying a dark silicon approach to it,

where an asynchronous circuit structure is suitable for power gating function and its operation
principle, and practical brain. These researches were developed as a joint research project (H26

/ B0O9: Brain-type LSl international joint research, representative: Takahiro Hanyu), and promoted

as a research fund, Grant-in-Aid for Scientific research (S) (FY 2016 - 2020) in addition to being

accepted by IEEE TETC (IF: 3.826), which is the highest academic journal, as well as being
adopted exclusively by the Japanese at ASYNC 2017, the highest international conference in
asynchronous circuits and systems, a total of five cases have been received at international

conferences. It is highly regarded in the field, such as giving an invited lecture.
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	(2013年度 / FY 2013）
	・ 荒木 敦司，卒業論文「MTJベース動きベクトル抽出処理プロセッサの低電力化に関する研究」/ Atsushi Araki (Bachelor)

