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| have been mainly engaged in the Research and Practical development of
Front-End-Process and Materials focused on gate stack of Advanced logic CMOS
and Magnetic tunnel junction (MTJ) for MRAM including Atomic-scale interface
control, Physical analysis and Reliability physics of Ultra-thin Dielectric films.

Currently, | am taking the challenge of unknown next-generation 3D-Stack
technology through these potential technologies cultivated so far.
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STT*: Spin Transfer Torque

HAXPES*: Hard X-ray Photoelectron Spectroscopy

Spring-8*: Super Photon ring-8 GeV (Synchrotron radiation facility)
STEM*: Scanning TEM

(. BARFEMIRES (JSPS)DSLimifFtillsaZE2 (Core-to-core Program :
BRALKRFE-7> Iy KE- )UK ZREOMFTHLRZZM) OEITIEH,

& JEENRLR

- FECEBIARG. HEEZSTE 216 FOHX. BERF . EETRS.
(RECOFOEFEFE KM D—EPZBE)

-HELMZSOMIYFET o1 4 (B +i85)

B 2020 fFH50RE RRKXF)
P> 2020 - : RRKF KFRIFRMARBME SATATTFAOHARESS—
(d.lab) EEHARE [k /\1 AHFEEBF]
‘NEDO*/RKZ b 5G [BIRBIES AT AR LIAFRFE S/ SoinH ARGl
KhETOS 17 hOHEERIEZE Y,
NEDO* :$iIRIL+— - EEEFAMHES RTINS

Tt ;
& BEZ-HR. WXGEOEREER
-VLSI Technology Symp. K&ZEER



-IEDM Executive Com. (Asian Arrangement ZE£{), Sub-com. £&8
-IRPS Device Dielectric Com. ZE&
-IEEE Technical Field Award (Cledo Brunetti ) Com. ZEE
-|EEE EDS Japan Chapter ZE&
-|[EEE J1i0-FHl(F) BIZER
-lEEE FEARFEARIVYUZ MR (SISC) £E
-VLSI Symp. Executive Com. &8
-ERFEEFREMO-RyITEES (ITRSY) JOYMIYRORIE (FEP*)
BARKEZE
ITRS*: International Technology Roadmap for Semiconductors
FEP*: Front-End-Process

B ARMIO—- Ry THEPIRER(STRIY) | BFIBERIMEZETGS(JEITAY)
JOYMIYRBRIETIU-4— (ERXEIES)
STRJ* : Semiconductor Technology Roadmap Committee of Japan
JEITA* : Japan Electronics and Information Technology Industries Association

‘MRS OIS LAA—=HFA4H— (High-k #Ei5%)

-Appl. Phys. Lett ;G EBERE

‘KU Leuven EfRIAFTREIR(F) MEIFHMES

IS A-ZMNBERIZARESTHE(R) HEPERES

-ERARFHEHTFE S EFHMhEES

SRR Z TV ZS 771 D EF RS E S

-REE £E8

-NEF(Next Einstein Forum: 77 JUhZEERIZAAFTFR(AIMS))-Science Prog. Com.
=8

-NEDO-FEin+EFEHE (£) ZER

Zof. ICAMEF . EFRHREEFS. BRAFMRESPEEERFSREE
B%RE,

¢ J1i0-
-IEEE Fellow (2013 £F)

"CMOS technology using high dielectric constant materials and metal gate"
JCARYIEFERII0- (2014 £F)

[ F5im CMOS AY — hRAAYIOM I F AT EZDERLERH ]



& FhI
- KIRKRFELT (CRYIEZ)
-BRAFEL (BRIF)

(EEOEEZRRRX]

1)

2)

3)

4)

5)

6)

7)

“Structural Analysis of CoFeB/MgO-based Perpendicular MTJs with Junction
Size of 20 nm by STEM Tomography”

M. Niwa, K. Kimura, T. Naijo, A. Oshurahunov, S. Nagamachi, H. Inoue, H.
Honjo, S. Ikeda, and T. Endoh,

IEEE Trans. on Magnetics, 57, 2 (2021).

‘lon Conductive Character of Low-yttria-content Yttria-stabilized Zirconia at
Low Temperature”

T. Nishimura, T. Kojima, K. Nagashio, and M. Niwa

Jpn. J. Appl. Phycs., 60, SBBF03 (2021).

"Effect of Metallic Mg Insertion in MgO on Magnetic Properties observed by
Synchrotron X-ray Diffraction Measurements"

M. Niwa, H. Honjo, R. Kumara, H. Inoue, S. Ikeda, H. Taijiri, and T. Endoh

J. of Vacuum Science & Technology B, 38, 033801 (2020).

“Effect of Capping Layer Material on Thermal Tolerance of Magnetic Tunnel
Junctions with MgO/CoFeB-based Free Layer/MgO/capping Layers”

H. Honjo, T. V. A. Nguyen, M. Yasuhira, M. Niwa, S. |keda, H. Sato, and T.
Endoh

AIP advances, 9, 125330 (2019).

"Change in Chemical Bonding State by Thermal Treatment in MgO-based
Magnetic Tunnel Junction observed by Angle-resolved Hard X-ray
Photoelectron Spectroscopy"

M. Niwa, A. Yasui, E. lkenaga, H. Honjo, S. Ikeda, T. Nakamura, and T. Endoh
J. Appl. Phys., 125, 203903 (2019)

"STEM Tomography Study on Structural Features induced by MTJ
Processing"

M. Niwa, K. Kimura, T. Watanabe, T. Naijo, H. Honjo, S. lkeda, and T. Endoh
Appl. Physics A, 124, 72 (2018).

“Origin of Variation of Shift Field via Annealing at 400°C in a Perpendicular-



anisotropy Magnetic Tunnel Junction with [Co/Pt]-multilayers based Synthetic
Ferrimagnetic Reference Layer”

H. Honjo, S. Ikeda, H. Sato, T. Watanebe, S. Miura, T. Nasuno, Y. Noguchi, M.
Yasuhira, T. Tanigawa, H. Koike, M. Muraguchi, M. Niwa, K. Ito, H. Ohno, and
T. Endoh

AIP advances, 7, 055913 (2017).

8) "Impact of Tungsten Sputtering Condition on Magnetic and Transport
Properties of Double-MgO Magnetic Tunneling Junction”
H. Honjo, S. Ikeda, H. Sato, K. Nishioka, T.Watanabe, S. Miura, T. Nasuno, Y.
Noguchi,M. Yasuhira, T.Tanigawa, H. Koike, H. Inoue, M. Muraguchi, M.Niwa,
H. Ohno, and T. Endoh
IEEE Trans. Magnetics, 53, 11, 2501604 (2017).

9) "Failure Analysis of a SiC MOS Capacitor with a Poly-Si Gate Electrode"
S. Sato, K. Yamabe, T. Endoh, and M. Niwa
Materials Science Forum, 858, 485 (2016).

10) "Formation Mechanism of Concave by Dielectric Breakdown on Silicon
Carbide Metal-oxide-semiconductor"
Sato, K. Yamabe, T. Endoh, and M. Niwa
Microelectronics Reliability, 58, 185 (2016).

11) "Improvement of Thermal Tolerance of CoFeB-MgO Perpendicular-
Anisotropy Magnetic Tunnel Junctions by Controlling by Boron Composition"
H. Honjo, S. lkeda, H. Sato, S. Sato, T. Watanabe, S. Miura, T. Nasuno, Y.
Noguchi, M.Yasuhira, T.Tanigawa, H. Koike, M. Muraguchi, M. Niwa, K. Ito, H.
Ohno, and T. Endoh
IEEE. Trans. Magnetics, 52, 7, 3401104 (2016).

12) "Driving Force in Diffusion and Redistrubution of Reducing Agents during
Redox Reaction on the Surface of CoFeB Film"
S. Sato, H. Honjo, S. lkeda, H. Ohno, T. Endoh, and M. Niwa
IEEE Trans. on Magnetics, 51, 3400804 (2015).

13) "Evidence of a Reduction Reaction of Oxidized Iron/cobalt by Boron Atoms
Diffused toward Naturally Oxidized Surface of CoFeB Layer during Annealing"
S. Sato, H. Honjo, S. lkeda, H. Ohno, T. Endoh, and M. Niwa
Appl. Phys. Lett. 106, 142407 (2015).

14) "Multiple Breakdown Model of Carpet-bombing-like Concaves formed during
Dielectric Breakdown of Silicon Carbide Metal-oxide—semiconductor
Capacitors"

S. Sato, Y. Hiroi, K. Yamabe, M. Kitabatake, T. Endoh, and M. Niwa
Jpn. J. Appl. Phys., 53, 08LA01 (2014).



15) "Generalized Mechanism of the Resistance Switching in Binary-oxide-based
Resistive Random-access memories"
K. Kamiya, M. Y. Yang, T. Nagata, S.-G. Park, B. M.-Kope, T. Chikyow, K.
Yamada, M. Niwa, Y. Nishi, and K. Shiraishi
Phys. Rev. B 87, 155201 (2013).
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