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HTELEDIODERRELE VD BERFZRTSH, EAE, HARARMFIERIZEIZE L

Tl HEDVFO—NREFHOIC. HiERELET S (HEB) ., KZOFEEHNRH L

NnHHEE IP (FEmEMEE) LT, AVN—THEIT S LITEYF—Toa4/ =3

DRBEZERT D, =FZL. EXFAED P X, EXOREAGVRY KXFLEIFRFTEL, ¥y 0—

Rt (FRetEE) 2HRTDICETREND—XITHA RGN ET D, Fi-, HEHMMLH

RHRRMPIZER A -MFAMERRBICE VO TIE, BAMICEFENOBMEZERT H-ODF R

D7+ —ANLGRENZR-IEHBRERRET 5,

3.4.2 /onf=-HR

Rl - AU Y —REFEEZa Y —VTLATHELLT S ENFREERY ., ZORER. £F
RIZBELTWAAUN—DEEZERL. TOUMERE - FERLCLCATLERET S L
ATEz, ChIZKY, AFZXOEMNER SN, FREBEEICEFATETNSELEZ TS,
Tl RFERXRTHR. BREDIAV Y-V TLBERICLDIEEERT. HERRICLELGRME
BERAEZARATELTHEY. SEREDELLZ(TT. 2016 FEOBXFELERICKL Y ERKE
REFHMERZ 2018 F 2 AICBAT L EAMMERZRIS ENTE,

Fl=. HARFEREM. HRBEEMFIFOREIMMT, HREARKZOBRFRE~NERFT 5K
. AEFRICEDRN - EX - HEOFEBEHEICHAL. NV IFYRA LT HET, #
EOEESATLRIFI-ILY FOZI AERICBERFX—T Y/ O0—DORBIZAITT, &
RHRAREZRIAL TEYNRMECHAERRRZHET S ENTES,

3.4.3 SROFE. TRz METEDERAH

AEETEH, ChFECTEBREBEILY FOZI AMERHFEL A —TabEIFTEL£ER
BlE, SHICKEZHEB DY —STLRAIZKESE, §&BCIES VY —2 7 LDOBRSE
B, FLERFEETIDEREZMRGE L. DEOEEMELDEEICLEZTOD Y FEHE
LT,
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3.5 SEHMEOEE &

3.5.1 BEL A DBERVERRR

AEFZHBI TSy b7+ —LOBAIE. FEFRFEETECERN - KHMERBROEEIC
PLWCEBLTCEEBZE T OIRLEREEDTATIT7TIHEZASBELZAMEDI TR L—
2avEBLT, RERICEACHARAROERNSSMTEIRE. REZHB TSy +7
FA—LDAUNR—[ZBMLTWBZEIZKYFANEDOOND IPDEEICHD.

ZZT. SE¥BEOHBESAZRT=HICIE, BEBMUICKEFZRBI TS Y F 7+ —LOHE
BRRZNEICRIEL. TOFHZEELTCELLSLMEBINERLL D, £, FIIRSAET
HOTHLAREFZHRBI TSV F I+ —LIZBMTELLSICKEZREI TS Y 7+ —LIEFHR
SAEICHT IR RV A —TUEBRERAT 5, COFEE. —R. £TSMENTH
[CHBESITHLRBR SN, FREEBEZARBELETIAREZHRB TS Y T+ —LDFEA
o, FIRSABZROLZLICK > TEBEEBOFREZRRICHERT D LICET S E
WS —ENHAZEESMIT HBRICTEIHRAZ L TL, FIZ, KERLEVLDSHEBRROHSE
ANDRETE VWS HEMEENZES-HIUMDHLEEANEET S LT, £ETSMEILDE
REROTLNESLY,

Ffz. SMULEERIZE ST, PEEEREEF LV TORTEHAGLD, REDEFERIC
FoTAARGERDEZEEL H D, T T, FEBELIZESICE. ShETRDHLNA TV
IPOFADEREEXRSZLLETIHRELHRIT. DEFRRT HEFHLBHET S55ME LOMBIZE
DEBRDNGEVELIITNTVREZBELIE-REEZRITSAZ L ET D,

BEAGLEESZEEL T, 2006 FEICHRASAZRIEHEAD—DE LT, R—LAR—
CHEAULEIFM. 2001 E3 A 22 HICRT—23 a2V I 7 LY RAREYET 2T —5F IZT
BAfE S417=55 3 [@ CIES Technology Forum [C T, ABEITEF LI LEHEMNML. 2018 4E 3 A
[ZRAEESNT1=% 4 [ CIES Technology Forum. RT 2019 4 3 BIZBMEINT=5% 5 B CIES
Technology Forum [CT#H=HSE L EXDSEFIRE LT, 2020 ENFE 6 @IZDWTIEX, FHED
A RELABLEDOI-HELHA Lz, ERATOFHFE IO HEOERELE RGN CHERHZ
BRETL., F6EEFE7RZHET2022FE3 8228, 23 BICEMELT-,

Ff-. SEHBEICHLTE., BESZHAEL. BRZET. XEAWREE - VYV —XDORHKZE
BBENTES,
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ZFDTZy bTH—LICkY, K OPERA X THMIIUKSEEICA T THEBEABITTHEL
312, ARARSIAEETOFTHEZICRESAZREICOVWTE, EREFIVEa—Ta
JOBENIAVEL—T A VIADIGRA. N T AT hIVIEA (HREBE VT, £KIE
BtV Y) BEDHELET—IEITTCERFEHOFTOREZMGEL T, MR T,
REREEDEFEEEENDSEHLG EFHFBRETORETBZRIGET SAHTH D,

CNFETOHOAR PERA BERLR L CIES TOEFEEFINFFM . XED FO=H X Al BE
AFICEVWTIEIAROFERERRICMMEMTONTWS Al FyTRMHRIVE2a—TFT U JF
% (NEDO), /AT—I LY FOZH AR FHICEVWTIXEMFICEARDFEREBIEICMER TSR TUL
SEFHUNT—ILY bOZ ) RBIEEREMAREEX (XHMEFEEESE) [CH#HXK - BRS
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5 HRFEAROWRER

OMEFRE (ERMRBEEVERERE) OB

[Bf - FA]
20164 20174 E 20185 & 20194 20204 20214
ES
= A HE A E* 20, 000 20, 000 24, 800 10, 000 20, 000 -
ot
;E HEREE 150, 000 176, 000 150, 000 150, 000 121,010 48,750
R
- HEHARESE (a) 116, 738 131, 241 155, 478 186, 659 156, 894 89,178
A
& 1)V —RiZHEET (b) 196, 000 216, 000 - - - -
EFﬁ_ﬁﬁﬁ{ﬁﬁE 312,738 341, 241 155, 478 186, 659 156, 894 89,178
(X)=(a) +(b)

*RABHEBETYF T T 7 FORMEHN

OMEFRRE—K

HMRFARET—<1: AEV FOZ IV ARFOSEEMERUVERE - aENMEOR ELEDOER

@ BIRFAFEZRE -1 : NI RXFOSRELO-HOH M. TOE MO
(REEXZRUVEREEO4) (R : 2016 F 11 A~2022 £ 3 A)

Q@ WMEREZRE -2 FEERAEY PO RRFICKHBEBNRFHET N1 ADER

(REEXZRUVEREXE84) (R : 2016 £ 11 A~2022 &£ 3 A)

MERAET—< 2: AEY PO AFERMEBRERIC K S REMNGIEEBEENLE S TRIE
BRifD=RH

@ WEMAERE2-1: BIEHEBTNLD - DRI O
(RIAXZRUVEMEZE 1041) (EMEHARM : 2016 £ 11 A~ 2022 4 3 A)

@ WEMRERE2-2: AEL PO ZEBABRHVED-ODOEHNE. SHEEMIIOELAD

e

(RIEXZRUVEMEZEOH) (R - 2016 F 11 A~ 2022 %3 A)

® MWMEEFKEFE2-3: AEY MO RAEFOEYE, SEESETMF XD

(RIEXZRUVEMEZEOH) (R - 2016 F 11 A~ 2022 4% 3 A)
® HRFARRE2-4: RAEY FOZI ZAEREROEHE, SHEFETEFEOMHL
(RIAEXZRUVEMEE 104 (EMHEHARM : 2016 £ 11 A~ 2022 £ 3 A)

RIS T—< 3 : Si—-CM0S #SEF L 1= GaN/Si 7\« T w BN —&£IBERBOEH
@ WEREHREE3I-1:Si(100) ERLEIZHTAERE GaN SR DR ER IO
(iKX=, REKRE. WEXEZRUVURBITE 7)) (GEEHIR : 2016 £ 11 B~ 2022

F£3R)

TAEBASRERERE 3-2 : GaN/Si /A Ty KN —&EBRKBZAVN-RHRBEI VR—FR Y
M AT D RESL
(RAXFERUVERMEZE 104) (MR : 2016 £ 11 B~ 202243 A)
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MERET— 4: BEEBHHOATLENA Ty KD —ERBRBNEHH T RIERBH
KORTLDER
© WERAREEIS  EEAHTERUTIOIFFEAVV-EEEHM S X T LOML
(RIEXRZRURRBMSXS5%E) (AR : 2016 £ 11 B~ 2022 &£ 3 A)
O AEFAFKEE -2 KURBBAERATLATOSEAL=2—F )%y bR - 7T—FTIF
¥ AT D HEIL
(RIEXRZRURMBMEXS %) (GErEfARE : 2016 £ 11 A~ 2022 4 3 B)
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5.1 ARBARRE 11 NUFRFORBRHEEO-HOFHMHH., FOotR

BT DHEIL ]
F—F9/00— |oTHI Y A EaA—T 420 TN\1 ADBIKEEEHILRMOMEL
HREART—< AEY POV RRFOESEEERUVEENE - EENEOR LOER
RESRE #MEA EZ
HibK® ERERILY PO AMEREEV S — Bl —K - &8
SErEHAR 2016 £ 11 B~2022 £ 3 B
HEHFRHE REIfTt%E 9%t

5. 1.1 RA IR b—2 EZERKS

1-1 1-1

B MS |
%E | =R b—rmE R
&5 | &5
E2 FE | MS1- | STT-MRAM Z=FHfifr REWDIH nm OFBERODYIEDRBIEMNATRELR

18nm ETHMIELT=- 4 ERE MTJ. 2)REKRFEZINHI
LTz Xnm OBEKEIEAHE MTJ OBFKEZITL., STT-
MRAM RF DRy —1)o 5 LERem EIZB&F M (+1=,
HRNRCTEIAERMSEAMEZIATL 2 ERE MTI N
BEEEOMBEREMRLLEO>TINS, kI, ERERE
ILYMAZHRMAERHFE L Z—D 300mm TAELREET
MAELCELHE-TyF o/ E0T0X &Kl EZRA-F
BSE. ICHEDOEIRD 4 EREMTI HITOFRFMEET
DEA. ZTOEOBREIESAECERESEAEEZR
Y5 MTJ HEifiDBAIZKY., #H#l STT-MRAM Ot RE
HIZERERS, LEICEYBEEZERL TS,

MS1- | STT-MRAM &= FHffi - 15 CoFeB/MgO % MTJ ##HZBAL T, ChETH LM =K
1-2 BEHEREDEOHDR | BMRATAITFRAER(A), FUEVTEH (). REVBITH
FYEOEMBORE (gD EETMFZEHIL-, COFEMERICEHARE

EICRIF =M EREHEHERE 1-2 LHMRZEHAL. X
Rt 2 EFRE MTJ DHERERAZEZ D Xnm 1Xnm RF
RFEEIT o= ULICKYBEZERL TS,

MS1- | [RLVENfE - REFEES | ABREERE 1-20EHEIZKYF SN TLVS STT-MRAM 3=
1-3 ZEHTAHAEERERTE | FHMZEIC 400°CORNET ELBRTTEEEERT S
T SOT—MRAM 3= FEiilT | =h DEARIEEHZER/HEEBIT. CDIEEZE SOT-MRAM D

300mm FHEICEBAL BARMEREE ERL 1=,

MST- | #idtdd - IS DIEE | FIMBELTREVRRBREAMEET D L1-MnAID
1-4 BESN RN ZF~AD | ARZTVEEEEN. XBFEL. SEBECHENG
A EMERE - BREMED | MTU MHELTHRETHACEREEFEZFALRELL
ML fzo UEICKYBRZZEML TS,
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5.1.2 R BRICHT SR D

(1) XEXDOBE

(1) HREARAR

N DELZLSEEBILLBMNETEEDOERNREETCH -, TNIZE, STT-MRAMDT T 74 b
E-TWA, RILKRZEXREFVIL—THER L1- 2 F CoFeB-Mg0 RmEEMILMS b RILIES
(p-NTJ)) FF. RUMEBBOCREVHE MLV EZAVV-RRSEEAT AR I mFAEY
FOZHORRFOMBAKICENT, ERSA TV IREZEZOMELHEMERHE L. FHH
ERBELz, Tt BEAMF UV TS T4 —I2&BILFNRE—Z U REOHMILREHTIEEE
ATBIEIZE-T, ELAMMAMIEERLT, MIDEERLELER 1=,
AMRHAKRETIE. REV POV RFRFHRFBYMITETCLWINERT 51012, £
OXRE/ WEBKEFYr—27 v TECEPEETHRET ILENH >z, MA T, &R AF Y
VIS5 74—I2KBINFNEI—V U HLOWHMIEEMTEEA L - EREMMAMITORIEIZD
WTH, BHHEETIA FLOR DN —VEBRT H510121E. BEFRTOIA—DFHIFHT
ELEMEEE CTHRBENSVEFEBRENDETH o1z, CDH. REMEBKEHREEIC
R TCEABRETHETEIERAMEEETEME L HRBRMBE LTEATLHFHEER (2016 £
E) #1To1=, A% (2017 £F). FEMMEMNIORIIZHED. AAEREOMELEZR ST,

(2) ZEEE
@ (Co) FeB/MgO ##1 R DEEK Fr it & T4 D G

MERBEOFREHEIEAMEZRA L NI OFRE 1-2 THRELEZBRESEALEZFAT S N
THWS5M S (Co)FeB/Mg0 MMPRDHTIFEE N RFHFMZFMICETMEL 7=, FFHFMHEICKSE
KHEETEH5-—ATINETERGTEILH LN SRR T4 TRAEH. FVEVITEH. R
EVBITHEDQAEFELZHIL. TNEAVTNI MK - RF ORI L 7=, BIRARE.
ERBEOREEIEAMEEZRAN NI OBMERFZHASHICL. FLMREIEAENI O
MEREIEICRIT =68t IR T DD TH S, JFONMREIFERE 1-2 LH£HF L. Xom,  Xnm 5o
ADHEFORFENERITT =,

@ L1o3RAME MnAl EIRDO R & i REE - BRI

L1oRBHE MnAl ITRVWR EVAMEBER, BUMERESEA S, BUVBaMEE. BEWF EVY
EHAEED STT-VRAM IZIERAT 2 L TEEMGHEFEZELTLS. A0 Y FTIHEEKRR
HTHOEVLWRAEUBE, SLVEREIEAM. EUaMEE. BEWFUEVITERLGLED
STT-MRAM [ZFEFAY 5 L CEBEMGHMEFEZE L TS, Lo MnAl SEEOBKICERYBATZ, £
DFER. REITFAEETH o720 nm LATD L1o-MnAl SEEDOFBIZHI LTz, FHEonl-HR
HiEZ AU STT-MRAM [+ MTJ ISEA L B &5 ERE RN 5. MAI-NTJ (F+ 22BN S —L
— FCOEAADAETHY. TRICEVWVIS—L—F2ERTIDICHELZEZEAABNIE
CoFeB/Mg0 ZRA MM EAMEMI LTI RFEHLYK /5, BEHEKX1/8ICHELIEATMD
1=,

® MEREIKERAUNIOEN-EERT 2 REFFEDOEL
SRT 2 RERMETM T SO0, BMIERBEOIRLF—EENEEICHLTEDL SIS
ELgonEBALMNIC LIz, BRIV, BREIEAM NI OT—2 RIFFENEEICHETH
BT ENHALMNCH Tz, SHIC, Fon=#HERZL LI NI RFOER. EELFEETTA
ENET—RREGHEOBREZEHL. XX T LRI RMMAETOT—2 RIFHFEEZERTE
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SERFIRFEEZTHALM L,

@ 1471 nm CMOS tH{ CEMEILTTAEY 4 EREBBHRMATEEA L1=- NTJ DB

Xnm LI TOHSHNREZRLL-FEESBEEZMMEMIEMNE EHICHK L. ZTDHE.
18 nm DFEERED Quad-NTJ IZE LT, ()10 FEROT—2 FEFHMES. O 10" ELULEOERAHA
fittEL. (©10F/F (ns) OEREZFAAEE, (DN 2ZDEBEEENELERIL. REHD
1H nm QFEEEXRODSYIDTHA VIIL—ILICEESESLZLICHATIILHTHIILEZ, Ch
(. 1H nm / — FURBOREIHFEAREEREERBE STT- VRN Z@E L7 TV —2a Yy
Oty HDERICEITEZRSEETH S,

Q) FRDOFR LMK - BMERWICHT SBAME

PER AT D SRAM, eDRAM, DRAM & ttR 2B &, KTO Tz b THRYHA T STT-MRAM IFTRESH
EWVWSEAHAEET D, FEREETHAETONT—F—T 4 o ZFaHEICL. EREBEOBER
BN, FERENZERT S LTEOTANTH D, MATHMIE (KBFEL) BHELVSE
M T3 eFlash, eDRAM, DRAM DRRFEMNFEEIL L DD&H Y. STT-MRAM ICEBLIMENH D, XD

(REOHRFHEHTHESLZINTLS) STT-MRAM THULNSNTLVS 2 E CoFeB/Ng0 REDIHS
EAMEZAVENI R KT ) FTHRELE- 4 ERE NI, BIKEKES N O L1
MAl DFEREBIEAREZAVDNIE, XBBEDORT U vILOEETOT—% REFRFHEICE
WTEBLMEZEZET 5, . 4 EFEMNI [EREHD 14 mOFEERDO D VY EOERIEMNATRE
ThHY., BRESEAE NI EER0RY T rLXF—[EROEMBIIIHT SR 7—1 U7 E#
ANECREICH LTHBGT —REFEEEL. £ LAl BREGHEBEREAEICEL
YRBEENARETHSZLITMA. BERTODREY MLYHIERERICEL TS, GH. STT-
MRAM LISH C3EEEER. HAEEHH. EREECHBEZRVFEREAT) ORRLSLZIATIS
A, WHERZE. SEBME. ON0S DIREMNLEETOIMELZ ECHAHY . REMIZITSER
% L 1= STT-MRAM X D& (S X2 U /L,

5.1.3 7AY Y METHRODEE A8t

MZFasxy METROUEREIZM F1= B

300mm 7O+ X DIFEEHTH S 400°CEIE (T, HEHEMELRTI RFOEE 1/8. EiA
HBEN1/5 ERIBY 5 Llo-MnAl EIRBEERMAEIL SNz, ChIF U RILEERADEREHE
BEHOKELHEREZL=5L, 7Py FEED I300m TO0+2X T, ESWAE 10, HE
BN1/100] ZFREE T HMMBEMTH S, MA T, RMHEZRAVGELOBREBIEA LG ED
CNETHRASATVEN > REZEALTEVEREZERRY H2HAX NI osmELICET
2L DEBGHHEMMEN GO, BHE. 270D FTRINLDOERR/POZEDE
wRERWTITHONI=, Ef. 14 om CMOS HA TEFLDAEEMZREL - 4 EFRE NI DR
TIHEE - TyFUJOEEFEMICE T 300mm IO REEZRAVEBRENEZEET o1z, &
®. ABAFE DK & OMOS M DOMEIC L SEHEBE LNV TORAREZERERILI bA=
D AMERFELE2—0300m TOERS A U EFALTHEL ., HERIC 1Xnm LT O MTJ Hifi
EERLEEREENFEARMOERBEZREAL. ARREANERTHIIENHRDLEER
TW%,
(2) BEEBTORARMRADREADEE

BRACTKAEMIEAMZANAT S 2 ERE NI ABREFEHOARRAEIREGLO>TWNS,
ATODz) FTREBREEILY PO AHMRFEREL U2 —THE - Ty F U QX BRI
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Z 300mm JOERAEETHELIERE NI XM ZAZE LSV MHEZEIELTEY. CORDEK
FORFLEBMAICEDDIERMTETLD, EHITEDEDEBICENTATOD Y FTHE
LEMRESEAMOHREIEAMZAAT S NI RMLRLICEALTERREESEL TR
MERBSIE TSI ET, kS ZDEBUMZHERT .

5.1.4 T Db

LJOP ) FOHED-OHIZ, JH—FF7IRE2 2+ RN ELTHETEREREEZEZ 34
ERAL. 320N, 1 BIXEFHRT, HED 2 AIFBELRPFERERBETRIZEMEEICFFEL TS
Y, G L CTEMEFICHEZHRELTHY . RRZESEBFLEFAMELERTSEMNTE
T=o
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5.2 IRMAHRRE 1-2 [FHBEEREVY IO RRFIZKHBEEN

BIFHRET /N1 ADRE
¥—54/09— [ldATySavEa—T4 5711 ROBERBENLEROES
FEMKT—Y | AEY FO=Y 2RFOBERERVERN - ABAHORLOER
REREE R 28
Riky BREEWRT %
el 2016 &£ 11 §~2022 £ 3 A
HFIFTR R RRIS ¥

5.2.1 RA4ILAR b—2 EERRR

MS
YAILR F—VAB

ERK

o]

B | &5
72 | MS1- | ##H STT-MRAM RFH

1-2 2-1 7

ERESEAEMTI. BLUZTOXER THIBKERE
FHLBHAESEMALE MTJ RFEMHEL. 1X nm,
Xnm $BIETOH ns S RFLREE® 100°CLLEDERTD
REGERWVFUHZHRTHLGELT, K DRAM, E&L
DRAM, SARLARIILF vy a AR HBERZERTUUF
IWHHBIEERER LIz, ChICKYBEZEF LR->TERL
1=

MS1- | STT-MRAM &RFHkfifT - {5
2-2 MR LOE-ODRF
MEOEBROEE

Wk, BERFLALTOEREEOSVAENE#ETH-
FRREMEER. BAATI—L— RFORBELA—D
BELEFTM T HFEEMILI-, ELTHEIL-FEZAL
T.RZFOMRE, EEERALO-OOEELTYEMKIEE
BTz, ChIZEY BENERm SIS,

MS1- | [RULEfE - REFREER
2-3 BzHT SRR EL
SOT—NRAM = F 3% 1l

WAt REEDBREERNT VEV T EREMILITRESEL
3 SOT MMt RERFFE DMEEZARA. FIFAL. Co/Pt FBEIE
[ZHLT SOT Wik RERZEAIL =, 20 nm IBDFRFIZHL
T-50~125°COEFEKNTD SOT it RExENIME. 120 % L
E3RREEIRBGEEERT LIz, ChITKY BEEIERS
nt-,

MS1- | i H - B E DIEH
2-4 BESH RN FF~D
WA &R - EREMED
N

PR -1 CEELTHMHOBREEED. L1-MnAl FREIE
SEBEOMKICKIL, FREL-EROKREE. fafn
BiE. MK EAMEHRE X REHT. BALAIE . B E R
EMSAIEL., 9B J/ M BEDHSEA .06 TIREDL
MWL EER., XM EE LESEAAMERE. EEMEN
BONDILEHREL, ChIZKYBENERINT=,
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5.2.2 R BRICHT RO

() HARFAEAR

Seim CMOS TR+ X & DA, 350~400°CH T A AMHEAE. RUBSRIMEREENZEETH
Do INLDHEICIE. MHEARSLE LG D, BRTROLE. HRTRORM. BEBEED
£E., BEEORBEDONFA -2 ZRELTIVENH D, F-. BEECEFLAILTOTE
MNERIN, BEA DX LEEALGFNEGE S,

AARAERETEERICRARESNTODES b o RILES W) RFITH LRAERRERZER
L. 2EBfFREMZIML. REEHE Lz, £z, ARFAXRRE1 -1 0EHICLYRRS
NI=FM R R U= BEBHEMN TR K S NI RFITOVTH, JER BRAFERAREERL.
EmEfEREMEZEL . FETHE L. O, FHREROFE. REHED-HDRF
LARLTOSIFEE LTERERBRETFRME (TN TOBRETS(CHEY. ERBHEE
FHEMRICE LBERERN S TEM AEMEDRMISERULAREMET S EABETH > 1=
D=, RE/MERRKERRICESATEIFERCTHREETRLERMHEEFEMREHER
FELTEAT HEEERE (2016 F£EFE) 1707 BAR (2017 F£E). &7 A -2 DHER
DFBEICESWVTERAL. AARFEFEOMFILER > 1=,

(2) HMAR
@ BREIEFEOFAICKS X nm TOFEA/EE/RFESEDORER
HROREEREAMZFALTEERLRZ#ET S NI ZFTEAEDFRASIA TG,
ERRESEAMZEBMICFHRAYTSBEZMAEL. I0mZTHEHLSERE Xnm) TOZmEL, &
A, REOEEREEZRR L, BHARICEY. X nm D CMOS HAKET STT-MRAMDR 5 —1) >
TEBFET H-ODOEKREHMNREINT =,

Q@ HMEIARBASZFALEHWETX mmn TOBESAAHBEES

EROMREREAEZFA L M) OFFEDHR., BICHEZESD., BRHMEERKICENTER
BMESHIRIEEVERIZ TR TN 2 BOREMER L HERBERICL - TRIBELTREM
[CEBOBEMEBDLSICIRSIBES CLZRELE, -, EALLERKHEBFEMEKRICE
SEEERNOHMNEEENMRETIEELLRICFIBMIL TENEREZ1TS5 2 & T, MEME
FEENTH M THREA TS LZHEETE -, COEIMIEL100 Gbit LEDBEZFHT S
STT-MRAM DERIZDLADILDTHY . KEE DRAIM DEEM|Z Z5BITIRA SR EMEF T
Y (T

@ T/ARAEHORBEMFHETFEOREL

St - SmENIRFORFKELULITL, BALEEPEAATIS—L— b, NI ZFOAIES A
—CREETET AFEDERICEMYBA,. 2L DHEEESB,

BEEHERIZOVTIE, BETNEINBISVALTLISIT7/A4AXZFAEL, TRILF—
[EEE L AR EDREICHT R —) D BEGRMNBLEMIEHE TS M 2 FEFMIIL
T=.

£, I5—L—FOFBIZEY ., EPHESLVEVTERATS—L— MIXEHIZERT
BRE, CRETHOATWEA MR BT,

MTJ BIEESA A—T2DVTIE, REVEEARZRAWVD LIk YSRETHIES A — D KkiE
EHRHTEALERE LT,
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Q) FRDOFR LMK - BMERWICHT SBAME

ATODY MIBEVWTESHBRZZEET S DR E+24GHERELHR LGN SMMLET
LEMOEREN. HRNMECICONTHLLGoTEY ., KEELORANMEDINTWS, KT
Ay FERKRATICHISh, RABRFBRETORERENOETREL >TVWLIREMIESAEE
FALV= STT-MRAM (E, 20 nm ZHFACTE S EKE TOMMEA BTSN LM, ZDEOHKIC
FFH-LREOBEANLDETHD, A7) FTHELE. BHHEERICEVTRATES
BRESEAMCHESESZRAV NI RFEIS LEERICEZASBDOTHY . DRANORE
WREAMZFAT SUEEED STT-WRAN TIEIEETELRVREZRBE LA S, DRAM LRIZEMN
ETNULDEEFEZRELSSLDTHD, GH. HELEATUCEREEAT), REBH
AEYGED STT-MRAN EHRETHFERAE L LTHRFARNGSATVSA, MMIELERS
. EEBME. (N0S DIREMLGEBEETOBELGEICHNHY . REMICTSEIRFE L 1= STT-MRAM
BB EZEEYF/EL,

5.2.3 JnPzx/ MRTHRDEEA#H

M7z y MRTROUESREICH T -FE A

M1 Xnm A DEEFD DRAM B2 A 1 2 AE Y AT STT-MRAM /LT OEBEE LS BIEZE
HBA T, Xom K ETHEMG NI RFEMS/BES =, = TEE DX T LRIFIZIE 150°C, ROM
[IFICIEL 260°C. 5 PDEET —F&RFFI EWSERICSOVTLRE -1 LEHITKY . fafiE
EEIRIVF—REDREICKHT HIRT—Y D TEGRMNAHELNIAY, BET -2 RIFOSER
HEERT HRFHREEENALHNICE ST CAODHREZL LT, UTICRRS LS ITHSE
EEHTOHARAREALERAL—XIZBITL, HEREANLHUDIT D,

(2) BEFRHTOHBEAEADREBDETE

RADHEBEBETHARBARENLEIN TS NI RZRFOH A XL 30~60 mTHY ., KT
J FOBRTHOHERICIK., KTy FTHELEIX X m@EFERMINREBEZOTRER
5LDEFREND, ATOD ) FTHE-BAMZEN L, BEKEEILY FOZ) AHRH
B2 B—0300mm D xNFA UEEFRLTEAEMERBESE., SISMSHRLAGRMBEBOER
EHFVRAATHRPFRZELSBFAL. BEEHTLEHRADRBEEZELIMEREZED D,

5.2.4 £ Dtk

L7700z FOHEDEHIZ, VH—FF7LRE2 U b RA) ELTHEBITRYIERESEZER
Ltzo RMICERLEEBBAKEIHRESEAE NI OEREMEERITICEM L., EFEEEHLL
T Nature Communications FEICERX ZF&k L1z, HimXI( 2021 4£ 10 ARF= T 100 ELLELD5IA
DNEEINDIEBEIAXEE L > TS, FLBMEIZORRIZEY. 3 FIZ 1 ERE I IHMEY
HEAFORSEOEREEZETH S ICNIZT 80 4 1 HEEDIIETEREINDIRX FRRA
—EFuEFHCRE L. F-EITERETHRICEXIEMRRNRE ¢ B 121818 T %X RIEC Award
RLEKEZHEEZZE LT, 2FBICRAELTERALEETEMARKIL. BRRESESAENI D
HREM EICER YA, BESHEEZAATIBEDEIICHEM Lz, [CAYMBEZEETOREEER
BEPHELRZRRELGEF A HDEZZE L, COLSICETOP) LOH#EZEL., HRE
ZhEITOIMABREBIDLEAEITLT, RREZESBFLGEFAMIERT A ENTET,

FRRERREOFREIE IO ) FTHLNEZBRD 7Y M) —FEBOD—REL T,
2020 EERIKRFEA—T o F v U/ RICT “EEHRE [REY O XAAROERE & RATHR
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~ERLCOZEAMSIATENIVEa—a~~]", 2021 FEBHLM (BEXEEHAEA—A
NEARYR) (2T “DBEE [BERKTIES T/ DHEHEADI TRy R LBLE=A US40
TV EER L. YouTube [ZABA LTz, BIFEIZDWTIEIABMNSH 1 £ T 2000 B EDIREE
NEEh TS,
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5.3 IRMAEFRE2-1 [BEHEEBNEOE=OHOEEEZMTOFEL ]

*—T79/89— |TAIY A Ea—T4 U7 TN ADOBIEEEENLEMOREL
HREART—~ AEY FAZYATEREEBRKICL SRENTEEEENLE KUVHE
ER T DRE
RERRSE TE  Hih
RIX¥E BIBEMARR R
SE e 5 el 2016 &£ 11 §~2022 £ 3 A
FE R ZHES REEX 10 1

5.3.1 RAILR b—2 EFERKR

iﬁ g;_ RAILAR —VAR ERCRIR
RO | MS2- | EARMEEK IP BHORMRK ST.5%. EERMNGAERICHTES5725EEEIP D
2-1 1-1 E-HBEESIEHEERET S,
MS2- | EERET FiEDHEIL ET. 5%, RELOERBIZIE, ETRILF—EI
1-2 Z.SHLHEEEOCEEBILLEDHERLICHTFIE
R ICIELT-, SOLAHUBEESIEFHERMET 5.
NS2- | BEENERETIRIEDERE SET. 5%, ERNLGIEREFNAMITT, oG HRIT
1-3 BIEHMERET S,

5.3.2 R BEIIHT SR DFHH

() HRFERART

L. BFOFEREERBOBREDE 7 Z RN IZEBRYT S EIcK Y. BIFEOFEARER
EEOHFEEZEEEEN EORAN OHET SHARFARICMYMBAL, LEXE ERATU
Za—53xy b7V ERBFEOEEEIC RN ZHRBICRYBL-ODHARFNZDHITH
Bo RIZ, BITTEREM L VST TEG . MAMMDMEA -0 EZE LFATES RRAMD
HEZEN LE-EBRBOWRFAFEICIRYBAL, COMRAREIL. FHEERE L THRELGL
HLWATI)—ZRIHTEF LD EL DT,

(2) BRER
TEXEZAT)DOERAFALLZ RN CBFES T, FERRZEREZO DY) (EER)

DEBFABBHIERT S LT, FFLERERETLEBERB/NS T A LOBIENEFTE S,
Oy y EERBEOHAREE L, FPGA (Field-Programmable Gate Array) TH 5. F TARIES
IL—TTIE FEH FPGA DERBEAMIT-HAERARZTV.UTO I DOEELHARKREEE(T -,
@ [ERg 1P BA%E | TS LUT @R

AMERAFRZREETIE. MEY P MEETIEZIREZEFOT—2ERAHFLHNMTHEN] £V
HEAREOT. FTEEWTMEOHFLLVN—FO I 7EREEERE Lz, COREAKXTIES I+
EEERTEHOSMEMIIKREBCITEBTE -, COLSICVT7 MNEE#EEZ#HELDD, T—4
EAARMERDRICHNZA D ENTE S0, KIBLEHEDBEIBNER SN,
@ TERFPGA - BHEIERET 7 D —BRS
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TR LK BIEBEENEICHEET IEBN-EBREREEELIZELTH. DK S HHEE
# FPGA ~NE ST FPGA EITRUFI—9 TATSLEEFREL., ZOHERIENLTEL T
E. TAOESKEYEZ XA TLETHI ZENTELL, T THRARF—LTIE, FPGADU T
14 L—23rT7—4 (bitstream) ZHEMT S Y—)ILoA—& LTSN TLS VIR (Verilog-
to-Routing) #wlIZ, THEFK FPGAAERY kA AWICHEBEZMA . bitstream 7 7 4 LD BENAERK
MPTADY—ILBRIZEI LTz,
® HER: 4BHAl —FOESR

THEF FPGA A4 &= 2 8 RIpg 4 S FAf5I & L T.BONN (Binarized Convolutional Neural Network)
~NERA LTz, BONEEDOKRFIEEAAABENGOH TSN, AAEFAETIE. ATVDT7V L
AEHDFD %@ L CERBERAEMT 5726, NT—45—T 4 o JHBICEYAEIDED
HENMIZA OGNS EEAREE Lz, -l BTy TANY D7 EEARANY I 7, EiRL
= TEAARIMES T MEEHEEZE T HLWUT) TREIT DI LT, T—AGREICKIBMNENE
BIBT 52 EMNTET,

(3) HROFE L MEREN - HERWIHIT HBAYE

BCNN %i@% (SRAMAR—X) O FPGA TEIRL-BELIZE (FEH) FPGA TEHL5A% L
L&A, BIERF (active) BAIXSRIMR—R EIBEFETIIRBETH LN, FHEED
ERBICIEBTES=0. #BEBIRILT—IL55%DHIE (@45nmCMOS E%51/L—IL) AER S h
TW3, REHIL—ILOMMIEIZE Y., FSUPRABEEROHMENTIRIBICERT 516, Lk
LEDRIE. SEBELIAMESNDIEDEEZOND . T, VATLREELANLTOFHMEZE S 5. 3-
2127Y ., COFHETIE, HEXFE SR R—R) EHBL, BEFETEH., O—45—F1 >
JHlIEHEHAEDLED L. REMIZT/100 EEFETOHEHEIRILET—DHIEAAIEEE G5,
ERL-#ERIE. FERO DY) TRERER EFICAIMERN—F 7L LTHRASN
TW5BINZE) #BEMRA S LT, WEMREEMIFLI-FE., HEIRILX—ZFXIBICHIR
TEHIEERY, [oTHBLEDIT Y DTINA AN AL (AIHEE) N— ROz 7 E5%IBL<
EETELEFRVE-MERRTHDLEER D,

5.3.3 FAPx /U MRTHROEE A

M7aozy METRDUSREICRAITF-FEIHH

A OPERA TOJ S L#TRRAICHE T, TEHK FPGA DER IPBHLGZSRICEA S ZHHITER
G 216D CAD V—)LE—HARI 5 Z ENRAFN D, FPGA [FERN o HEDIRIELSEFTER
ENHRAN—FYTT7THY . TIRTIE Xl inx #1, Intel HATIZIOKRFZHHTNSA, FE
F FPCA DIEHBEBNMEZEN T ST, LETISEADFRS AL L VICTES FPCA FrEDH 1=
B7TVr—2av~DOREANPRAEND, $FIC. FPGAAZT7 U5 L—2 & LTEH LI-FEHR
RAAVEEHZIELHETHEADILY PO AEXRADSALNEFSIN D,

(2) MEEBTORARRRADREADEE
TEFEFPCA ZX—R & LIARARADEFZRET LTS,
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5.4 IRBAREME 2-2 TRAPY O/ RERRBHED-HOES
X EREENI7OoRNOER]

*—T79/89— |TAIY A Ea—T4 7T\ ADOBIEEEENLEMOREL
HREART—~ AEV FOZY AFERMERBRICK SRENGEEEENLE S VA
ER T DRE
RERRSE KB 18
RiEXRE ERERILY O ZABMRFRAELVE2— HEHER
SE e 5 el 2016 &£ 11 §~2022 £ 3 A
FE R ZHES REEXo#

5.4.1 RAIILR b—2 EFERKR

B MS .
%E > TAILR F— VAR ERAR R
&S | &5

R R | NS2- | STT-MRAMBREMIHEMZRETS | HUFEL-2TOEELTER LT,
2-2 2-1 1= ® 2 4 F 3 F 5T B i
MS-2- | STT-MRAM SHEMMGRAEY b= | UystE L= 3 HFEFHEREME T
22 | ZXEVSOMRADASWFRFAHR | crp | moBLALERBEBL
i MBEN, EHEEE, B AMSH
EERLEBIHMHOERLERL TS
Y., EFRRRIEEMULELE G ST,
MS2- | STT-MRAM 3 08 SOT-MRAM &£3& 70+ | 1Xnm HRICEWNTEEZAH M., T—
2-3 R Fi A E AREEBMEEMILIT S EITHIILT
HY., S oITHMMIEAME LTI Xnm
HRECERTIEMEBET S L
[SRRIN LTz, ERRKRIELHDEE L
ETH5,

5.4.2 R BEIIHT SR DFHH

() ARBAEAR

TOERICHES. RFRHEOLILENFITEIENFETHD, CORERBRDI-O. TvF
DTAAOFELERY ., FA—DLRAMI, TEH—4., TOERRER. Eo5DEMGHIZEH
BEICT 5 TN RABRMERFE Lz, Tl FA—UHABEASATHIREL LIFRESESTA
TRELALETHRELZ. BEIZ. NI OSHEEILDT=, FRAIEICEA SN S HFMHITERT H/3
— T4V BRUEINEEERERET L TOLRLHBECHE L. EEEZRBFICAND L.
B—=UF 90 RAAL (TAD), AUTFURARMBEBERLE-TAOERERFE LT,

BARMIC, AREMAZERETIE. FMHOERBEMIEMTZRANEZ NI RFISONT, EE
ERFICANTIVF U AREORBELRE., FA—CLAMI, TEY—M, TOERRE
t, (T DEMFEEAREICT 2 TOCRABMEFRRET K. HEHSNEIREOERERKRT H&
BHMREZEHE L=, CAICK, RF - B - BEBHEN BRSNS EBRBOENI IO
AIRTORE/ HERTFHRENMVETHY ., #BBTOFYr—27 v TEGH LENEETH
BIHEDNTFARTH == THD. T T. RA/MEMKREZRERICERTEDEETH
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RIDEHIC. ERBHEEFHEBRZHERBE LTEAT HFEILE (2016 £E) 217271
BAR QTEEFE). MT7OLRAIRTORA/MERFHERIERA L. AARFEFEOINE
tZER-o1=,

(2) AR
DEFA—CHFRTVF I TOERDORR

KE, BRZFEOLHVFRIVFUS TO0RRIZEY M0 [BEES K TRIBEAD S A — D RE
MICIERSEAZLICHYILIz, COFHRITYFUITOLRIZKY TOLRDREES KUK
SOEHIHERREICT DI ENTERLELDIC, NI RFOEHEEEICKECEHMLTLWSEE
EEAREIL T A ENTET,
ONTJ F=FRFRAERORMR

M RFDEZAAERDOME D=6, B 2.3 LOBBIZKY . BMREEEHINMET T 54
FERAICHRAERZILE LIffz, ZOFHEREREI L. BRBEBHOIAR—Y—HHEZHRELT
5T LITKY, ERICHERT IR FEFCTHREREREZETIESIILICHIILI, £ NJRF
TOHILREEHEARDI-ODAERERBEL. ESAFBOREVFAF IV REFHEFHS
MMZTBZEIZEILIZ, ChASDBIEIEET 300mm 7 = /NIxG L TULNAT1=6. EEMMEDSE
fliz 1X nm XD STT-MRAM IGFRANBZICBRRAT A5 EMNTET,
Q&IME (T % DT/ 1 A DEASE

BEOL MEAMIEREICTH X 57-6 400°COTEMEZ T+ ICHERLI-SBEEOMEEIZEIIL,
DEWNHAE L ESNERDEZTAAFHEICEY 1 KEIZBIENVEESHBAMMEEER LIz, S 5I2,
SWSHEEOMEMEICEL Y Write error rate Z 10°EFTREMICEZTAL Z LITHIILT,
@BFEWVWREVHR—ILAEZET S HER

SOT-MRAM B D=, W BHETELICKYBVWREVR—ILVAEEZET M HBERKICHK
DLz, 1=, J00°COF VMM ELRL TSz, SRAMHKE L LT SOT-MRAMIZBFETHS
LERTZEICHIILT=,

(3) HERDFFE & MFEM - HERMIHIT HBAY
FRIVvFUITTORDEODIYFUoTHRADER, FRAERDOEBE, SLUMHOR
W2 T 300mm T T/ANTH->THY ., 5I12300mm TALRIZHEL TS HIZEWNTHREIC
HELHD, thTIL—TTORRODECIEABRELANIILOERFTORENE L, £EELIZHES
LW, CADREERMICHERTREBETE2TI00m Y zNEFDTAOERICHE LTS8
BEENH D, 2. FRITvF oo TOEXE Xnm DML STT-MRAN D=2 IZHER
AIGEMITHS. IXmmERICEWTEZTAAFE L T2 REFFEEMIL S TORUVGEEEI
[ZX L TKRELGELELH D,

5.4.3 TRz Y METHRDFERAH

M7oozy METRDUSREICAITF=FEHH

STT-MRAM SUEHRMTICBAL TIZ, KTO Tz ) FTHE-ERE - BF A —2 70t XD
& T DT E. RDORTYTTHAEIN— RO THRE GREEE) ~EERAL. S%4E STT-
MRAM DEFE % INEY 5.

SOT-MRAM BLERMICBIL TIX, ATO Py FTHELIZE (NS TOER EERELAH D
SOT-MRAM FFERBIRVE R Z £ L. SOT-MRAM ZEE A ) L LTRW=-AC Y 7 ICA~NDERA
BREZERIRY 5,
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(2) BEEETORRME~DREADEE

SOT-MRAM % 300mm ™~ T N\EHRSE-HEF LG, HEEDEDMVERERTHD, COBRRORERK
Uk, HRADBEFHARTIL—T. BN SET NS AADRRADI-ODT I XA HY ., &5
&, HXEHAR~NERT DEREEEEL,

5.4.4 TDOith

RRETE, BEFARBORRDGZHRITTHY.,. FRERRE. LI IHERAHAREERD
[CKYBIIBR/TIBZRIHEL TS, TOBICKYEBEBFRREBFIBAOARNSED L S ITHE
[CHRYANOGN TV A ZEENICHMSENTELEELGHR LG OTWS,
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5.5 TAEBAREE2-3 TREY FOZHY RRFOESE, BIEERET

i F ;%K DFEL )
F—FH/,/0>— loTHI Y A Ea—TFT4 U89 TNNA ADOBIKEEEHILFfTOFEL
HREART—< AEVFAZ Y RFERMEEFRRIC K S2RENGTIEEEEZE LS KU
TE AT DRI
BRERRE EE AN FIEXE KRERISEHER £5E
k= Sy | 2016 £ 11 H~2022 £ 3 B
H R EHMES R0t

5.5.1 R4 ILAR b—2 EERRR

B 3 MS
TR F—VAE RIS
£= | ®= 4 VAR ZE KR
2 R | MS2- | BFRERRE 2-2 £+ | Broadband FMR EHEIFTIC &K AR FRAEED S BRI
2-3 3-1 S—F—7 SEMEMEFEER LV, REF A UBRERERWN: NTJ

RTOHMIBFMEZRBEL. T/ ZAMHBLU
TNA R ZRIREE Y . REBFREERTES,

MS2- | B EMFE A & EEREEBEDOH IV AT LEZRAVTEEERY
3-2 TrOz7DRREEZDEERETIENTE, &
BEEEERTES,

MS2- | REMMTEERED | KATEESNIBFREERETOSNERICT N/ A S
3-3 BE RETEDED EERNLDEFINTIVD, TO=H. R
EEMICHESBBERTOTO—T — BT NiFEE DEIEER
-0 5 LIERZETL. 300 nmoz/\KIEDEHEBEE
BORATLEREL, BEEEMLT=,

5.5.2 R BEIIHT SHRDOFHH

() HRFERART

HISENAKR T T ORIE - B EDHARMREEED H-DITIL, FHER R & 45 MRALF v .,
HISEMFER, AERE. HMERAY I FV I 7HEOERMSDELLRY ., Cho 287 HFOEME
AFRLFYHE LT 300m 2 c/N\HIEDRE, FFHETELIREZARA LV I —ITRELz, KXtV
B—IZBWTIEE, AE - FlzA L 2 —OHEAPDLEL>TITL., ZORRITONTIE, B
FRECHEREZAB L. BENRELERIZ, @AREEG O TLHONZREMIZHITE 5%
AR EBEL, BT, I7—REDADZXLBADE-HIZIE. KtEU 2 —OHENERN
BYEBRFZIT. TOADZXLBAICRYBAL, TOBERIE. BRETRAET S LIC
FY. BLODEMARBEDEEDEEICT A — NV I ENTEHET, FERBEMZRALSE
T=o TORER. BE. FHESRTLLADOMEZAELESEIEVIEDL—TITLY ., FUKE
DEWAIE, FHhFEERILLT=.

(2) EREE
AMERFRZREETIE, REL FOZY AFRZFHED-HIZUTD 3 DOEMDE - REFZAL
=Ml FiEZEMEL LT=,
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ONTJ FFORZTERIEROENE - EREFTMEFEOREL

MU RFITHE T ERREHIERORNE - SREFMFZOMITIE. BBV I YT %
RAEL. TOSATEENSRRICEEZLESELAL dc TORS v FUIERZRAEL. £
DIFRZHICERDEFTOREEEZBEMICROONDESICYI MY T7EEEILE,
MATORENMICHESBEETOTO—J— BT NEEDHERK- TOJ 3 LERETL.
FREORREMIEHEEM-ELBRATE S 300 Y 2 /NA\RIGOESHEAHTH AT LEBELT -,
Broadband FMR &t+iBIH:#fTIC & 5 FFRAEERO = B RE LTl F =0 ®RE

Broadband FMR EHAIFMTIC &K 2R FRABED S RKE T MFEDHEILTIE, 300 m™ =
NS T BA—/NZRALT MRAN RS BIEOIET 429 X (50 GHz £T) DREENTE., HD
MRAM FRHZTE#M FHEIRDREANBRRIZTES L ST LT,
QFELA VREZRAVE N ZFORSIE T REE

RESA RREEZAN: N RFOHSIFHEHEORETIE. mEAR SIEL R ZENin
LT, 300mm oz /NEIZERELIE=RFICE T AR IEEOFTMARIgEE o 1=,

Q) BROFFREVEREMN - BARMITH T HBAMRLEEEBEHEICE L TIX, EXRL
BEMEAHLHAE VAT LEZAVWTHBAELLZITIRFFIERL SITORA TG, = T
NA ZAMBE S VTN AOBREIRESFFEITEICE L TE. 300 mm 5 /it Fa—/N2 &
B HEFEAS 300 mm D /KB T O X EAWLT 300 ™y z/AEICER L NI RFISEITS
SRRESFHEFEZTOAERREGD., ChoDRL., ARERERROBFRTHY . FHR
HETHD.

EXREEBMENH S 300mm 2 N\HISAEEEZRN-CNFETHOEELGCHRFAREEEICI
AT, EFHERELEEL T, ST-MRAMANIRFEFEY ) 21— 3 VERRT 2FORMT
FNRUT—U0HS @i —RX), FrE 2-2 &EHE L= 300mm G T O REBTHERLI-RF
DFFH. RRE 2-4 LBELIZAE T LA TORMETEEOBRICSOVTOMEDORENTES
oIz, 7oA ~BRRFFHE~AEVT7LAFHECESFEFTEZ-ELTITAS (RERME
FALLAERINGER), ChoDRICEVWTERAELH D,

5.5.3 FRPx /U MRTHROEEAH

M7aozy METRDUSREICRAIT=-FEHEH

FE22BEU 24 CEHMICEE LT, TOER~BERFHE~AT) 7 LA FHEIC
EDFTZ—ELTITASELDIIE S,
ARBRETHEILL=TNA ZAAMBE RV T A AFERAFARMZRANT, MRAMIZRST
BRI T NN ADHARFARET O TV I EXREFTHESALMBOT NI ADTERES &
Ul ZEkE L. SHARMOELRSIEELLER S, £ AR LEFHAREOHFREALSHL L
TEZICHT HEBE SV —EXRB I UEMIEEEZERL TL,

(2) MEEBTORARRRADREADEE

EXREEBMENSH S 300mm 7 N\HISAEEEZRANV-ChETHOEELGTHRFAREEEICI
AT, EFHERZELEEL T, ST-MRAMANIRFEFEY 21— a3 V2K TLHFEOERN
VITDEMT FNT—DEFTHIEN D, BELHRMDBFEHADERAZRAD S,
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5.6 IRFEARRE2-4 TREY FO=H) AKLBRBOENE, BFER

1 A R D RESL

*—T79/89— |TAIY A Ea—T4 7T\ ADOBIEEEENLEMOREL

HREART—~ AEYFAZYATEREEBRKICL SIRENTEEEENLS KUVE
ER T DRE

RERRSE Nt FERS
RIEKFE KERIEHRRE HEHEZ

SE e 5 el 2016 &£ 11 §~2022 £ 3 A

FE R ZHES REEX 10 %
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synapses in the human brain spintronics—
devices—behave—
like—neurons—and-
synapses—in—the—
human-—brain/
139]2019/4/23  |One News Page ER N2 RILKZE  |MFEIEEBEWEBE  |https://www.onene
#%2= : Neuron and synapse— ) wspage.com/n/Sci
mimetic spintronics devices ence/1zkhgtbcoa/
developed Neuron—and-—
synapse—mimetic—
spintronics—
devices—
developed.htm
140[2019/4/23 SPACE DAILY [N EE[P N2 HEEBEMWEBE  |http://www.spaced
%2 : Neuron and synapse— ) aily.com/reports/N
mimetic spintronics devices euron_and_synapse_
developed mimetic_spintronics
_devices_developed
_999.html
141[2019/4/23 Space Media Network RitK=E EE[P N2 ME5HHEWEBE  [Neuron and
HBEZ : Neuron and synapse— ) synapse—mimetic
mimetic spintronics devices spintronics
developed devices
developed
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[CEE(EE B 1 Xnmit A E TS 0C1000000/
{EEMTIDRAFIZRTh
145[2019/6/14 PHYS ORG RmiILKFE EE[P N2 HEEBEMWEBE  [https://phys.org/n
#%2= : Development of durable ) ews/2019-06—
MTJ under harsh environment durable-mtj—harsh—
for STT-MRAM at 1Xnm environment—stt—
technology node mram.html
146(2019/6/14 EurecAlert! [N HIXZ MEIEIBE(WEBSE  |https://www.eurek
#%2= : Development of durable ) alert.org/pub_releas
MTJ under harsh environment es/2019-06/tu—
for STT-MRAM at 1Xnm dod061419.php
technology node
147[2017/6/14 CDRinfo N EE[P N2 HEEBEMWEBE  [https://www.cdrinf
%% : Researchers Prove That ) o.com/d7/content
1Xnm STT-MRAM Could be /researchers—
Used in Automotives and prove—1xnm-—stt—
Harsh Environments mram—could—be—
used—automotives—
and—harsh—
environments
148[2019/6/17 EE Times Japan RitK=E EE[P N2 HEEBEMWEBE  |https://eetimes.jp/
BEE 150°CTH R HERE ) ee/articles/1906/1
HEER: 7/news035.html
RAL K, BEH A& A
BEREMTIR T & RS
149(2019/6/17 IT media N EE[P N2 HEEBEMWEBSE  |https://www.itmedi
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RAL K, BEH A& A
BEREMTIR T &R
150[2019/6/17 Elektor MAGAZINE [N EE[P N2 HEEBEMWEBE  |https://www.elekto
2= : Verbesserte ) rmagazine.de/news

Tunnelstrukturen fur STT-
MRAM

/verbesserte—
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fur—stt—-mram
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Makes STT-MRAMs Robust ws/new—mjt—
structure—makes—
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152[2019/7/2 Tech News [N EE[P N2 HEEBEWEBSE  |https://technology
%2 : Neuron and synapse— ) news.shafagna.com
mimetic spintronics devices /EN/AL/110468
developed
153[2019/7/2 The Latest [N EE[P N2 HEEBEWEBSE  |https://thelatest.c
%2 : Neuron and synapse— ) om/story/develope
mimetic spintronics devices d—-neuron—
developed synapsemimetic—
devices—9663186
154/2019/7/11 BFT/N\AREEFHE RitXKF EE[P N2 HREBEHWEBS (3@
HIZE CIES MTUA S B THIE )
BHEELE (L ERE
155[2019/8/2 The National Tribune [N EE[P N2 MEEIBEHWEBS  [nhttps://www.nation
2= : Accelerating ) altribune.com.au/a
Development of STT-MRAM: ccelerating—
Observing Ultrathin MgO development—of—
Chemical Bonding States stt—-mram-—
observing—
ultrathin—-mgo—
chemical-bonding—
states/
156[2019/8/5 EurekAlert! [N BILXF HMEEBHEMWEBE  [https://www.eurek
BEEE S IE R TS SE(SPring-8) ) alert.org/pub_releas
# AL\ T STTMRAM es_ml/2019-08/tu—
FAMBEMeO L L IEEE D 6080519.php
LEFEREBOMBRMELLD
EUAICHOH T
157[2019/8/5 Alpha Galileo RitK=E EE[P N2 HEEBEMWEBE  |https://www.alphag
2= : Accelerating ) alileo.org/en—
Development of STT-MRAM: gb/Item—
Observing Ultrathin MgO Display/Itemld/181
Chemical Bonding States 556?returnurl=http
s://www.alphagalile
o.org/en—gb/ltem—
Display/Itemld/181
556
158[2019/8/5 PHYS ORG [N EE[P N2 HEEBEMWEBE  |https://phys.org/n
%2 : Accelerating ) ews/2019-08—stt—
development of STT-MRAM mram.html
159[2019/8/5 Physics News (N2 EE[PN=2 HEEBEMWEBE  |http://www.physne

2= : Accelerating
development of STT-MRAM

)

ws.com/nhano—
physics—
news/cluster19151
61417/
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2= : Accelerating ) erk.com/nanotechn
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Observing ultrathin MgO news2/newsid=533
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dium=FeedBlitzRss
&utm_campaign=na
nowerkemergingtec
hnologiesnews
161[2019/8/7 Science & Technology RitKF EE[P N2 MEISIBEBWEBE  |https://www.scien
Research News ) ceandtechnologyre
2= : Accelerating searchnews.com/a
Development of STT-MRAM: ccelerating—
Observing Ultrathin MgO development—of-
Chemical Bonding States stt—-mram-—
observing—
ultrathin—-mgo—
chemical-bonding—
states/
162[2020/6/14 B AR FEFEEFR RitXKF EE[P N2 FREBEMWEBE  |https://www.nikkei.
Bt K. STT-MRAM®D B & s ) com/article/DGXL
RAZAREICT SR ENDERE RSP535435_200C2
HEOMMER I, RILES 0A6000000/
(MTIERFOEIEENEIZRLT)
163[2020/6/15 MIRAGE [N EE[P N2 HEEBEMWEBSE  |https://www.mirag
Reliable, High—speed MTJ ) enews.com/reliable
Technology for 1X nm STT- —high—speed—-mtj—
MRAM and NV-Logic Has Wide technology—for—1x—
Applications nm-stt—-mram-—
and—nv-logic—has—
wide—applications/
164[2020/6/15 FOFARZa1—2R RitXKF EE[P N2 HMETIBHEMWEBE  [https://nowtice.net
Bt K. STT-MRAM®D B & s ) /news/439313/
A#REEICT HEENDOEIE
FOMHES AR ILES
(MTIERFOEIEENEIZRLT)
165/2020/6/15  [Whom tech [N EE[P N2 HEEBEMWEBE  [https://whomtech.
Reliable, High—-speed MTJ ) com/2020/06/15/r
Technology for 1X nm STT- eliable—high—
MRAM and NV-Logic Has Wide speed—mtj—
Applications technology—for—1x—
nm-stt—-mram—
and—nv—logic—has—
wide—applications/
166/2020/6/15  |The National Tribune (N2 EE[P N2 HETIBEHWEBS  [nhttps://www.nation
Reliable, High—speed MTJ ) altribune.com.au/re
Technology for 1X nm STT- liable—high—speed—
MRAM and NV-Logic Has Wide mtj—technology—
Applications for-1x—nm-stt—
mram—and-nv—
logic—has—wide—
applications/
167]2020/6/16 Yahoo! Z21—X [N EEPN: EEIBE(WEBSE  |https://news.yahoo
IN—F ¥ LREDVLSIS VR ) .co,jp/articles/849
O L, BEPREESETRE 267e927c61b3b077
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169[2020/6/16 EurekAlert! [N EE[P N2 HEEBEMWEBE  [https://www.eurek
STT-MRAM®MD E it % AT 6 ) alert.org/pub_releas
[T AEENDE SR es_ml/2020-06/tu-
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EIEMEICRKTh
170[2020/6/16 BADHE RitXKF EE[P N2 HEEBEMWEBE  |https://research—
[FLAY)—R] STT-MRAM ) erjp/articles/searc
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171[2020/6/16 EurekAlert! [N EE[P N2 HEEBEMWEBE  [https://www.eurek
Reliable, High—speed MTJ ) alert.org/pub_releas
Technology for 1X nm STT— es/2020-06/tu—
MRAM and NV-Logic Has Wide rhm061620.php
Applications
172[2020/6/16 Science Codex (N2 EE[P N2 HETIBEHWEBS  [https://www.scien
Reliable, High—speed MTJ ) cecodex.com/reliab
Technology for 1X nm STT- le—high—speed—mtj—
MRAM and NV-Logic Has Wide technology—1x—
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wide—applications—
649782
173[2020/6/16 15minutenews [N EE[P N2 HETIBEHWEBS  [nttps://www.15min
Reliable, High—speed MTJ ) utenews.com/articl
Technology for 1X nm STT— e/184413185/relia
MRAM and NV-Logic Has Wide ble—high—speed—
Applications mtj—technology—
for—1x—nm-stt—
mram—and-nv—
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174|2020/6/17 Phys.org BN B KFE  |#EBFHEWEBE  |https://phys.org/t
Reliable, high—speed MTJ ) echnology—
technology for 1X nm STT— news/computer—
MRAM and NV-logic has wide sciences/
applications
175[2020/6/17 TechXplore (N2 EE[PN=2 HEEBEMWEBE  |https://techxplore.
Reliable, high—speed MTJ ) com/news/2020-
technology for 1X nm STT— 06-reliable—high—
MRAM and NV-logic has wide speed—mtj—
applications technology—1x.html
176(2020/6/17 Roosters news BN R KE HEIBFHWEBE  |https://roosters.ne

Reliable, high—speed MTJ
technology for 1X nm STT—
MRAM and NV-logic has wide
applications

)
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speed—mtj—
technology—for—1x—
nm-stt—-mram—
andnv—logic—has—
wide—applications/
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178[2020/6/17 AlphaGalileo [N EE[P N2 HEEBEMWEBE  |https://www.alphag
Reliable, High—speed MTJ ) alileo.org/en—
Technology for 1X nm STT- gb/Item—
MRAM and NV-Logic Has Wide Display/Itemld/193
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Display/Itemld/193
972
179(2020/6/17 Asia research news BN R KE HEIBFHWEBE  |[https://www.asiare
Reliable, High—speed MTJ ) searchnews.com/c
Technology for 1X nm STT- ontent/reliable—
MRAM and NV-Logic Has Wide high—speed—-mtj—
Applications technology—1x—
nm-stt—-mram—
and—nv—logic—has—
wide—applications
180(2020/6/17 News Break [N HIXZ MEEIBE(WEBSE  |https://www.newsb
Reliable, High—-speed MTJ ) reak.com/news/0P
Technology for 1X nm STT- McOzka/reliable—
MRAM and NV-Logic Has Wide high—speed—-mtj—
Applications technology—for—1x—
nm-stt—-mram—
and—nv-logic—has—
wide—applications
181[2020/6/17 vmvirtualmachine [N EE[P N2 HETIBHWEBS  [https://vmvirtualm
Reliable, High—speed MTJ ) achine.com/reliable
Technology for 1X nm STT- —high—speed—-mtj—
MRAM and NV-Logic Has Wide technology—for—1x-—
Applications nm-stt—-mram-—
and—nv—logic—has—
wide—applications—
2/
182(2020/6/17 TECHSTREET RitXKF EE[P N2 HEEBEMWEBE  [https://www.thete
Reliable, high—speed MTJ ) chstreetnow.com/t
technology for 1X nm STT— ech/reliable—high—
MRAM and NV-logic has wide speed—mtj—
applications technology—for—1x—
nm-stt—-mram—
and—nv—logic—has—
wide—
applications/10528
982926230183637/
1052898292623018
3637/
183]2020/6/17 AlphaGalileo BILKEF Rt KE HEIBFHWEBSE  |https://www.alphag
STT-MRAMMD E G A& Al §E ) alileo.org/en—
29 5 EEMN DS EELME gb/Item-
S b RILEEMTIRTFD Display/Itemld/193
SEREEICRTh 974%returnurl=http
s://www.alphagalile
o.org/en—gb/ltem—
Display/Itemld/193
974
184[2020/6/19 IDEMA JAPAN(EAHDD; [EILKFE BILXF HEEBEWEBS  |https://www.idema.
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EREMEGELTHER
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185[2020/6/19 EE Times Japan [N EE[P N2 HEEBEMWEBE  |https://eetimes.jp/
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EEREERERR
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1/
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High—Speed 1x nm STT- ) opages.com/blog/2
MRAM 020/06/high—
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mram
189[2020/6/19 PHENOMLAB [N EE[P N2 #EEBEMWEBSE  |https://hub.pheno
Reliable, high—speed MTJ ) mlab.com/d/4183-
technology for 1X nm STT— reliable—high—
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applications technology—for—1x—
nm-stt—-mram—
and—nv-logic—has—
wide—applications
190/2020/6/21 Forbes [N EE[P N2 HEEBEWEBSE  |https://www.forbes
IEEE Events Reveal Future ) .com/sites/tomcou
Memory And Storage ghlin/2020/06/21/i
eee—events—
reveal—future—
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191[2020/6/24 News8plus (N2 EE[P N2 HEEBEMWEBE  |https://news8plus.
Dependable, high—speed MTJ ) com/dependable—
know—how for 1X nm STT- high—speed—mtj—
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192[2020/6/28  |All About Circuits (N2 EE[P N2 HEEBEMWEBE  |https://www.allabo
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2020 IEEE International ) 007.com/index.php
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200/2020/9/10 EP&T RmiILKFE EE[P N2 HEEBEMWEBSE  |https://www.ept.ca
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Kanai, H. Sato, |[tunnel junction with
F. Matsukura, |magnetic field
and H. Ohno modulation
46(S. DuttaGupta, |Characterization of 62 nd Annual Pittsburgh, [2017/11/1 |EIL K% OFEHEK
T. Kanemura, A.|spin—orbit torque and Conference on |USA 0
Kurenkov, C. Dzyaloshinskii—-Moriya Magnetism and
Zhang, S. interaction in an Magnetic
Fukami, and H. |antiferromagnet/ferroma |Materials
Ohno gnet structure (MMM2017)
47[T. Endoh An Overview of STT-  [2017 Nara, Japan [2017/11/2 |BILKRZ BEE
MRAM and CMOS/MTJ |[International 0
Hybrid NV-Logic from Workshop on
NV-MPU/MCU to NV- |DIELECTRIC
Brain—Inspired VLSIs THIN FILMS
FOR FUTURE
ULSI
DEVICES:SCIEN
CE AND
TECHNOLOGY
(IWDTF)
48|H. Ishii, H. Drain Current 2017 Nara, Japan [2017/11/2 [RALKF [EECEES
Ueno, T. Ueda, |Enhancement Induced [International 1
and T. Endoh by Hole Injection from Workshop on

Gate of 600 V Class
Normally—off GaN Gate
Injection Transistor
under High Temperature
Conditions

DIELECTRIC
THIN FILMS
FOR FUTURE
ULSI
DEVICES:SCIEN
CE AND
TECHNOLOGY
(IWDTF)

X
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49|S. Fukami, W. [/REEREME/GREEMEATD [ICAYMEZER (RR 2017/11/2 [RILKZ BiFAEE
A. Borders, A. |#EEICHITD REVHE, |[EV D=V RER 2
Kurenkov, C. [BMILYVBEREREANT [BE
Zhang, S. PR [E B G BAESRFERR
DuttaGupta, EvLobo=
and H. Ohno YRAEMHMES
HETEFRS
IRE&RMEREY
FOZOZRDFE
el
50| 3= B ET BB oT/AIRRIZRO NS [F1TRIRILKE (s 2017/12/4 [RALKZ BfrAE
EFHILIMOZIR ST AR
it B3
—HMHENOVRATLET
DA—=ToA /=23
DRI —
51[C. Zhang, B.  [Spin—orbit torque 2017 IEEE San 2017/12/5 [RILKZE RRE—F&K
Jinnai, S. switching of nanoscale |International Francisco,
Fukami, H. devises for high—speed |Electron Devices [USA
Sato, K. MRAMs Meeting (IEDM)
Watanabe, A.
Kurenkov, M.
Bersweiler, S.
DuttaGupta,
and H. Ohno
52| T. Endoh Embedded Nonvolatile |[9th MRAM San 2017/12/7 |HAL K= BEEE
Memory with STT— Global Innovation|Francisco,
MRAMs and its Forum USA
Application for
Nonvolatile Brain—
Inspired VLSIs
53[S. Fukami and | Spin—orbit torque 9th MRAM San 2017/12/7 |RIALKZE BEFEE
H. Ohno switching for ultralow— |Global Innovation|Francisco,
power VLSI and Al Forum USA
hardware
54|W. A. Borders, |15th RIEC International [An Artificial [ 2017/12/1 |EAL K= BEEE
H. Akima, S. Workshop on Spintronics [Neural Network 3
Fukami, S. Built with
Moriya, S. Analogue Spin—
Kurihara, A. Orbit Torque
Kurenkov, Y. Devices
Horio, S. Sato,
and H. Ohno
55|S. Fukami, C. |Sub-nanosecond field- |15th RIEC = 2017/12/1 |RALKZE BEEE
Zhang, and H. [free spin—orbit torque |International 3
Ohno switching Workshop on
Spintronics
56[K. Watanabe, B.[High Performance 15th RIEC & 2017/12/1 [RALKZ BfrAE
Jinnai, S. Single—Digit-Nanometer |International 4
Fukami, H. Perpendicular Magnetic |Workshop on
Sato, and H. Tunnel Junctions Spintronics
Ohno
57[B. Jinnai, C.  [Spin—orbit torque 15th RIEC = 2017/12/1 [®ALKE RRE—F&
Zhang, A. switching in Co/Pt International 4

Kurenkov, M.
Bersweiler, H.
Sato, S.
Fukami, and H.
Ohno

multilayers for nanoscale
MRAM with high thermal
stability

Workshop on
Spintronics

X
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58[C. Zhang, S.  [Spin—orbit torque 15th RIEC e 2017/12/1 [®ALKE RRE—F&K
Fukami, S. induced magnetization International 4
DuttaGupta, H. [switching in Workshop on
Sato, and H. W/CoFeB/MgO Spintronics
Ohno structure of various
sizes
59|S. DuttaGupta, |Antiferromagnet layer 15th RIEC = 2017/12/1 |ERAL K= RRAS—HR
T. Kanemura, A.[thickness dependence of|International 4
Kurenkov, C. spin—orbit torque and Workshop on
Zhang, S. Dzyaloshinskii—-Moriya Spintronics
Fukami, and H. [interaction in
Ohno PtMn/[Co/Ni] structure
60|J. Igarashi, J. |[Magnetic—field—angle 15th RIEC & 2017/12/1 |EAL K= RRA—FEK
Llandro, H. Sato|dependence of International 4
and H. Ohno coercivity in nanoscale |Workshop on
perpendicular—anisotropy|Spintronics
CoFeB/MgO magnetic
tunnel junctions
61|J. Igarashi, J. |Dependence of switching|15th RIEC [ 2017/12/1 |RALKE RRAA—HR
Llandro, H. current on out—of—-plane |International 4
Sato, S. Fukami |field in nano scale Workshop on
and perpendicular—anisotropy|Spintronics
H. Ohno CoFeB/MgO magnetic
tunnel junctions at low
temperature
62[M. Shinozaki, J. [Effect of free layer size |15th RIEC e 2017/12/1 [&ALKE RRE—F&K
Igarashi, H. on magnetic anisotropy |International 4
Sato and H. in nanoscale Workshop on
Ohno CoFeB/MgO magnetic |Spintronics
tunnel junctions
63|N. Ichikawa, T. |CoFeB thickness 15th RIEC = 2017/12/1 |RALKZE RRA—HEK
Dohi, A. Okada, [dependence of electric— |International 4
H. Sato, S. field effect on Workshop on
Fukami, and H. |domain structures in Spintronics
Ohno Ta/CoFeB/MgO,
64|H. Sato, P. Temperature 6th JSPS Core- [{i& 2017/12/1 |ERAL K= BiFEE
Chureemart, F. |dependence of to —Core 6
Matsukura, R.  [spontaneous Workshop on
W. Chantrell, H. |magnetization and “New —Concept
Ohno, magnetic anisotropy in  |Spintronic
and R F. L CoFeB/MgO thin films: |Devices”
Evans experiments versus
simulations
65|S. Fukami, W. |Analog spin—orbit torque |Japan—-Korea Seoul, Korea [2017/12/1 |EIL K% BEEE
A. Borders, A. |[(SOT) devices for Spintronics 9
Kurenkov, C. artificial neural networks |Workshop,
Zhang, S.
DuttaGupta,
and H. Ohno
66]|H. Ohno Spintronics for Tsinghua— Beijing, 2017/12/2 |ERAL K= BiFEE
information Processing —|Tohoku Joint China, 1
from low—power Workshop on
integrated circuits to Materials and
artificial intelligence Spintronics
Sciences
67[S. Fukami, W. |, 7FEJREVFE=S [ REXZFER [E 2017/12/2 [RALKRZF BfrAE
A. Borders, A. |RAEUERALz AT# [BEHER # 6
Kurenkov, C. ZEEE R7AaS IR
Zhang, S. T
DuttaGupta, TERERT /N
and H. Ohno A R-[EEEE AL
& Ea—
TaVT BT
MEl

X
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68[EMAM , & |MEEHFICEOGEY [FEIESERE |G 2018/1/6 [EILKZ AEFE
HHEHR, PEE(TRFYTERARYE |EZOEARE
Bh S =
69| FRAKEH, P4 FIEFHFPGAZ ALK |31 L ERE (115 2018/1/6 |EALKZ AEEFE
#Hih EERNET V5L — |LZDIEARE
AR =
70[S. Fukami, and |Spin—orbit torque Reimei/GP— Sendai, 2018/1/11 [®AL K BEEE
H. Ohno switching in Spin/ICC-IMR  |Japan
ferromagnetic International
heterostructures and its [Workshop “New
application Excitations in
Spintronics”
| KEHES FERAEVIOZHR | XEBRFRER [RR 2018/1/11 [®AL K% BfrAE
RTFLHIAEHER ($RELSHEE
=
72|H. Ohno Spintronics Nanodevice |smaller and more|Sendai, 2018/1/18 |EIL K= BiFEE
—faster intellignet, Japan
Tohoku—Harvard
Workshop in
Sendai
73|J. Igarashi, J. |Investigating the Tohoku—Harvard |Sendai, 2018/1/18 |RALKZE RRAA—HR
Llandro, H. influence on Workshop in Japan
Sato, S. Fukami|magnetization switching |Sendai
and H. Ohno of edge effects in
nanoscale CoFeB/MgO
perpendicular magnetic
tunnel junctions
74[S. Fukami, C.  [Spin-orbit torque Tohoku-Harvard |Sendai, 2018/1/18 [RAL K= RRE—F&
Zhang, W. A. induced magnetization Workshop in Japan
Borders, A. switching for integrated |Sendai
Kurenkov, S. circuits and
DuttaGupta, B. |neuromorphic computing
Jinnai, H. Sato,
and H. Ohno
75[S. Fukami, W. [Spin-orbit torque BAMSFRE KR 2018/1/25 [RIAL K BEFEE
A. Borders, A. |devices for artificial 216EIBFRE .~
Kurenkov, C. neural networks HE66ERAEVT
Zhang, S. LorO=yRE
DuttaGupta. H. PR ERI—1—
Ohno OFLTa4vIR
EvhO=IR]
HEEEES BHEMAE D= X |E16EF/TY/ |R’RE 2018/2/16 |RALKZ BEEE
RTFETOEHER. Al OC—REIY
Y| ROY L
77]S. Fukami, W. |Analog spin—orbit torque | Tohoku—Purdue |Sendai, 2018/2/18 |HIL K= BEEE
A. Borders, A. |devices for edge Al Workshop on Japan
Kunrekov, C. hardware Novel
Zhang, S. Spintronics
DuttaGupta and Physics and
H. Ohno Materials for
Future
Information
Processing

X
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78|T. Endoh Nonvolatile Brain— Tohoku—Purdue |Sendai, 2018/2/18 |EAL K= BFEE
inspired VLSIs based on |Workshop on Japan
CMOS/MTJ Hybrid Novel
Technology Spintronics
Physics and
Materials for
Future
Information
Processing
79[H. Ohno Nano-spintronics Kick-off Sendai, 2018/2/19 [RALKE BEFEE
Devices for Integrated |Symposium for [Japan
Circuits and Artificial World Leading
Intelligence Research
Centers -
Materials
Science and
Spintronics—
80]Y. Ma, S. Miura, |High-Density and Ultra— |Kick—off Sendai, 2018/2/20 |HiL K= RRA—FEK
H. Honjo, S. Low—Power Nonvolatile |[Symposium for [Japan
lkeda, T. Hanyu,|Associative Memory for |World Leading
H. Ohno and T. |Fully Data—Adaptive Research
Endoh Nearest Neighbor Centers
Search in IoT
Applications
81|S. DuttaGupta, |Thickness Dependence |[Kick—off Sendai, 2018/2/20 |HiL K= RRA—HEK
A. Kurenkov, S. |of Spin—orbit Torque and|Symposium for |Japan
Fukami, C. Dzyaloshinskii—-Moriya World Leading
Zhang, and H. |Interaction in an Research
Ohno Antiferromagnet/Ferrom |Centers —
agnet Heterostructure Materials
Science and
Spintronics—
82[B. Jinnai, C.  [Spin—orbit-torque- Kick-off Sendai, 2018/2/20 [RAL K= RRE—F&
Zhang, A. induced magnetization Symposium for [Japan
Kurenkov, M. switching in World Leading
Bersweiler, H. |perpendicularly— Research
Sato, S. magnetized Co/Pt Centers —
Fukami, and H. |multilayers with high Materials
Ohno thermal stability Science and
Spintronics—
83|C. Zhang, S. Magnetization switching |Kick—off Sendai, 2018/2/20 |HIL K= RRA—HEK
Fukami, S. induced by spin—orbit Symposium for [Japan
DuttaGupta, H. |[torque in World Leading
Sato, and H. W/CoFeB/MgO devices |Research
Ohno with various sizes Centers —
Materials
Science and
Spintronics—
84|S. Fukami and |Spin—orbit torque Kick—off Sendai, 2018/2/20 |HAL K= RRA—HK
H. Ohno induced magnetization |Symposium for [Japan
switching and its World Leading
applications Research
Centers —
Materials
Science and
Spintronics—
85|J. Igarashi, J. |An effect of out—of— Kick—off Sendai, 2018/2/20 |RALKZE RRA—FFK
Llandro, H. plane external magnetic |Symposium for [Japan
Sato, S. field on switching World Leading
Fukami, and H. |[current in nanoscale Research
Ohno CoFeB/MgO magnetic [Centers —
tunnel junction with Materials
perpendicular easy axis |Science and
Spintronics—
86|M. Shinozaki, J. [Free-layer size Kick—off Sendai, 2018/2/20 (R K% RRE—FER
Igarashi, H. dependence of magnetic |Symposium for [Japan
Sato and .H. properties in World Leading
Ohno CoFeB/MgO nanoscale |Research
magnetic tunnel Centers —
junctions Materials
Science and
Spintronics—
87|H. Sato, P. Dependence of Kick—off Sendai, 2018/2/20 |RALKZE RRAA—FFK
Chureemart, F. |spontaneous Symposium for [Japan

Matsukura, R.

W. Chantrell, H.
Ohno, and R. F.
L. Evans

magnetization and
magnetic anisotropy in
CoFeB/MgO structure
on temperature:
experiments versus
simulations

World Leading
Research
Centers —
Materials
Science and
Spintronics—

X
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88|N. Ichikawa, T. |Non-linear behavior of |Kick—off Sendai, 2018/2/20 |EAL K= RAZ—FKK
Dohi, A. Okada, |electric—field effect on |Symposium for |Japan
H. Sato, S. domain period in World Leading
Fukami, and H. |Ta/CoFeB/MgO Research
Ohno Centers —
Materials
Science and
Spintronics—
89|S. Gupta, S. Ferromagnetic Kick—off Sendai, 2018/2/20 |RALKZE RRAS—HR
Kanai, F. Resonance Spectra of |Symposium for [|Japan
Matsukura, and |Permalloy Deposited on |World Leading
H. Ohno (Bi1-xSbx)2Te3 Research
Centers —
Materials
Science and
Spintronics—
90| T. Hanyu Challenge of Spintronic— |Kick—off Sendai, 2018/2/20 |HAL K= RRA—HEK
Device-Based Symposium for |Japan
Nonvolatile Logic—in— World Leading
Memory Architecture for |Research
Internet—of-Things Centers
Applications —Materials
Science and
Spintronics—
91|D. Suzuki and  |Energy-Efficient MTJ-  |Kick—off Sendai, 2018/2/20 [HRILKZE RRE—F &
T. Hanyu Based Nonvolatile FPGA |Symposium for |Japan
Using Self-Terminated |World Leading
Power—Gating Scheme |Research
Centers
—Materials
Science and
Spintronics—
92[D. Suzuki and [Design of a Multi— Kick—off Sendai, 2018/2/20 (R K% RRE—F&
T. Hanyu Functional MTJ-Based |Symposium for [|Japan
FPGA for an Ultra—Low— |World Leading
Power IoT Applications |Research
Centers
—Materials
Science and
Spintronics—
93|T. Hanyu Challenge of Tohoku/SG-Spin [Sendai, 2018/2/21 |HRILKZE [EECEES
Spintronics—Based Workshop on Japan
Nonvolatile Logic LSI Spintronics
and Its Possibility
94|H. Sato, K. Development of Tohoku/SG—-Spin|Sendai, 2018/2/21 |EAL K= BiFEE
Watanabe, B. (Co)FeB/MgO-based Workshop on Japan
Jinnai, S. magnetic Spintronics
Fukami, and H. |tunnel junctions down to
Ohno X nm
95|S. Fukami Spintronics Devices for |Center for Sendai, 2018/2/22 |EAL K= BiFEE
Neuromorphic Nation-Wide Japan
Computing Cooperative
Research on ICT
FY2017 RIEC
Annual Meeting
on Cooperative
Research
Projects
“Compass for
Next-Gen ICT”
Program
96| M. Natsui, H. Data—Stream—Aware The 5th Sendai, 2018/2/24 |RALKZE OBEHRR
Suda, and T. Computing for Highly International Japan
Hanyu Dependable VLSI Symposium on
Systems Brainware LSI
97|D. Suzuki and |MTJ-Based Nonvolatile |The 5th Sendai, 2018/2/24 |RILKZE [EEEEES
T. Hanyu FPGA for Brainware LSI |International Japan

Platform

Symposium on
Brainware LSI

X
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98[D. Suzuki and |Design of an MTJ- ISFPGA 2018  |[Monterey,  [2018/2/27 [&RILKRZE RRE—FER
T. Hanyu Based Nonvolatile LUT USA
Circuit with a Data—
Update Minimized Shift
Operation for an Ultra—
Low—-Power FPGA
99| K&K 5 BHEESIRILE [TREVFO=ZY [BRR 2018/3/1 [HILXKZ BFAE
& AP
EEERYRT—
GIVURTOY L
100|T. Hanyu, D. Towards New Paradigm |[[AEUrO=%S |ERE 2018/3/1 |RILKZE RRA—HR
Suzuki, N. Logic LSI Based on REETR TR AL AR
Onizawa, M. Spintronics LEERYRT—
Natsui, T. (REOZJRHHEC [V I1FEERV IR
Endoh, and H. |HILL\ODYILSIOR [P L
Ohno )
101|B. Jinnai, H. Spin—orbit torque FEesEAYE |RE 2018/3/17 |ERAL K= RRA—HR
Sato, S. Fukami [switching and thermal PoEEPHE
and H. Ohno stability of nanoscale Ee
Co/Pt multilayers over a
wide range of
temperature
102|M. Shinozaki, J. |Free-layer size EXHEIR:EEEAE S 2018/3/17 |ERAL K= RRA—HR
Igarashi, H. dependence of magnetic [P & HFFRiiE
Sato, and .H.  |anisotropy Ee
Ohno in nanoscale
CoFeB/MgO magnetic
tunnel junctions
103[S. Fukami, W. |7FRJREVAEYHE |H65EISAME [RR 2018/3/18 [RILKF BrrAE
A. Borders, A. |FERAW-AI#RE (ZLEFEHE
Kurenkov, C. | E&#8 BER
Zhang, S.
DuttaGupta,
and H. Ohno
104|T. Saino, H. An influence of domain |ZE65EIIGEYIE [T 2018/3/18 |HIL K= OBEHREK
Sato, S. wall pinning on write— PoEZPIME
Fukami, and H. |error rate of BEE
Ohno CoFeB/MgO-based
magnetic tunnel junction
with a perpendicular
easy axis
105|i&mk AL CMOS / MTJ/\1/T )y [65EIISAMEE [RR 2018/3/18 [RIL K% BEFEE
FEMICEIFERY | REFHMER
BIVLSI =
106(S. DuttaGupta, |Dzyaloshinskii-Moriya |ZE65EIEE#IE |[RE 2018/3/19 |RiL K% OsEF R
T. Kanemura, R.|interaction in an S BEPHHE
Itoh, A. antiferromagnet/ferroma [JE&
Kurenkov, C. gnet heterostructure
Zhang, S.
Fukami and H.
Ohno
107|R. Itoh, Y. Extended harmonic Hall |&65E5GAME [RRE 2018/3/19 |HIL K= OBEHREK
Takeuchi, S. measurement of spin—- |FEEZFZHE
DuttaGupta, S. |orbit torque efficiencies [JES
Fukami and H. [in
Ohno antiferromagnet/ferroma
gnet heterostructures

X
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108|Y. Takahashi, Y.|Measurement of spin— |65 FAYE [RR 2018/3/19 |RALKZE OFEHEX
Takeuchi, C. orbit torque switching in |FE&EEZTE
Zhang, B. in—plane nanomagnets [;E&
Jinnai, S. using planar Hall
Fukami and H. |geometry
Ohno
109(S. DuttaGupta, |Magnetoresistance ina |565E]EFAYIE |RR 2018/3/19 |t K% [REEEES
A. Kurenkov, R. [nonmagnet/antiferromag | F & & ZE21i1:E
Itoh, C. Zhang, |net metallic EHE
S. Fukami and  |heterostructure
H. Ohno
110[A. Okada, S.  [An effect of electric 2655 AME |RR 2018/3/19 [RALKZ [EECEES
Kanai, S. field on a cone angle at |FE&EZPHE
Fukami, H. an easy-cone state in  [JEE®
Sato, and H. CoFeB/MgO stack
Ohno investigated by
ferromagnetic resonance
|SBAKRE, PEMTIRFZERVVE-SE [2018FEFER R 2018/3/20 [EAL K% [EECEES
&ih HEHBEETHETOTE [BEFRKRE
FLUTERDHERL =
112[H. Ohno Spintronics 4th CIES Tokyo, Japan [2018/3/22 [EIL K% BrrAE
Nanoelectronics —Faster,| Technology
Smarter, and Smaller— Forum
113|Y.Takahashi Advanced Power Module [4th CIES Tokyo, Japan |2018/3/22 |EiL K= BiFEE
Technology Technology
— Interface between Forum
Power Electronics and
Power Devices —
EEE:Z T3 RitRIoTHRIZHITT- [2018FEBFHR [RR 2018/3/23 [®AL K% RRE—FER
BB BY | SIER AT BIEFSKRE
=
115|B. Jinnai, S.  |Nanoscale spin-orbit ~ [INTERMAG2018 |Singapore  [2018/4/24 |&RILKZ [EECEES
Fukami, H. torque devices with
Sato, H. Ohno [Co/Pt multilayers for
wide—temperature range
applications
116{H. Ohno Spintronics Nanodevices [INTERMAG2018 |Singapore 2018/4/25 AL KE BiFEE
117|Y. Takeuchi, C. |Harmonic measurement |INTERMAG2018 |Singapore 2018/4/26 |EIL K= OFEHXK
Zhang, A. of current induced spin—
Okada, H. Sato, |orbit torques in high—
S. Fukami, H. resistivity—
Ohno W/CoFeB/MgO

X
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118|N. Ichikawa, T. |Electric—field effect on [INTERMAG2018 |Singapore  [2018/4/26 |ERILKZE [EECEES
Dohi, A. Okada, [the exchange stiffness
H. Sato, S. in CoFeB/MgO stacks
Fukami, H.
Ohno
119|S. Fukami and [Nonvolatile memory INTERMAG2018 [Singapore 2018/4/27 |RAL KZE BiFEE
H. Ohno devices with magnetic
nanowires controlled by
spin—transfer and spin—
orbit torques
120[K. Watanabe, S.|X nm Magnetic Tunnel |INTERMAG2018 |Singapore 2018/4/27 |RALKZE OBEREK
Fukami, H. Junctions with
Sato, H. Ohno, |Perpendicular
B. Jinnai Anisotropy
121|M. Shinozaki, J. |Effect of free-layer size [INTERMAG2018 |Singapore  [2018/4/27 |&RILKZE [EECEES
Igarashi, H. on magnetic properties
Ohno, H. Sato |in nanoscale magnetic
tunnel junctions
122| ZREH, KB (705 AEVFO=S X |ATIFRR S 2018 [ER 2018/5/7 |®ILKRZE BfrAE
=5 RFEAVREER (FEFIEAEY
Pk FOZOZRHMRR
123|T. Endoh Impact of nonvolatile Emerging Whistler, 2018/5/9 |FRALKZE BiFEE
brain—inspired VLSIs Technologies Canada
with CMOS/MTJ hybrid (2018
technology
124| B AKE, BE |"MTIN—RZHEETE |EFERAEF [RR 2018/5/25 |RILKZE [EECESES
g, FEHRL  [FLookup Table[EF&D |& JarTs¥a
BREt” STV RT L
MEE
(RECONF2018~
12)
125[H. Sato, T. 1T-1MTJ type International Kyoto, Japan [2018/5/15 |ERItL K% OFEHEX
Watanabe, H. embedded STT-MRAM |memory
Koike, T. Saito, |with advanced low— workshop
S. Miura, H. damage and short—
Honjo, H. Inoue, |failure—free RIE
S. lkeda, Y. technology down to 32
Noguchi, T. nm@ MTJ patterning
Tanigawa, M.
Yasubhira, H.
Ohno, S.-Y.
Kang, T. Kubo,
K. Takatsuki, K.
Yamashita, Y.
Yagi, R.
Tamura, T.
Nishimura, K.
Murata, and T.
Endoh
126{H. Suda, M. Systematic Intrusion ISMVL2018 Linz, Austria [2018/5/16 [ERJtL K= OFEHEK
Natsui, and T. [Detection Technique for
Hanyu In—-Vehicle Network

Based on Time—Series
Feature Extraction

X
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127|853 K K§#. [E&|Potential and challenges |7th Workshop of |Kaiserslauter [2018/5/25 |1t K= OBEHRRK
8h. FIEEFL |of nonvolatile spintronics|the Core—to— n, Germany
devices for integrated Core Project
circuits applications Tohoku - York —
Kaiserslautern
128|S. Fukami and |Potential and challenges |7th Workshop of |Kaiserslauter [2018/5/28 |1t K= BiFEE
H. Ohno of nonvolatile spintronics|the Core—to— n, Germany
devices for integrated Core Project
circuits applicationsn Tohoku - York —
Kaiserslauter
129]Y. Takeuchi, C. |Extended harmonic Hall |7th Workshop of |Kaiserslauter [2018/5/28 |1t K= RRAA—HR
Zhang, A. measurement of spin—  [the Core—to— n, Germany
Okada, H. Sato, |orbit torques in high— Core Project
S. Fukami, and [resistivity— Tohoku — York —
H. Ohno W/CoFeB/MgO Kaiserslautern
130[K. Watanabe, B.|Shape—anisotropy 7th Workshop of |Kaiserslauter [2018/5/28 |EdL K= RRAA—HR
Jinnai, H. Sato, |magnetic tunnel the Core—to— n, Germany
S. Fukami, and [junctions Core Project
H. Ohno Tohoku - York —
Kaiserslautern
131|J. Igarashi, M. |Dependence of magnetic|7th Workshop of |Kaiserslauter [2018/5/28 |1t K= RRAA—HR
Shinozaki, J. anisotropy on free—layer [the Core—to— n, Germany
Llandro, H. size in nanoscale Core Project
Sato, and H. magnetic tunnel Tohoku - York —
Ohno junctions Kaiserslautern
132|T. Endoh STT-MRAM and its IEEE Florence, 2018/5/30 [RALKZ BfrAE
Application: NV-Logic International Italy
from NV-MPU/MCU to |[Symposium on
NV-AI VLSIs Circuits and
Systems
133|S. Fukami and |Spin—orbit torque The 5th Jeju, Korea [2018/6/5 |EILKZE BiFEE
H. Ohno switching and its International
applications — from high—|Conference of
speed memory to Asian Union of
artificial neural network [Magnetics
- Societies
(IcAUMS 2018)
134|T. Endoh Development of an 2018 Conference [Sendai 2018/6/7 |ERALKZE BEFEE
Innovative IoT & Al chip |of Miyagi Sunplaza
for future lIoT/Automatic|Prefectural
Operation system Government
135(S. Fukami, W.  [Spintronic analog CIMTEC 2018 — [Perugia, ltaly [2018/6/12 [ERILRZF B
A. Borders, A. |memory for 14th
Kurenkov, C. neuromorphic computing |International
Zhang, S. Conference on
DuttaGupta, Modern Materials
and H. Ohno and Technologies
136[H. Sato, K. High-performance 2018 Spintronics |Honolulu, 2018/6/17 [RILKZE BEFEE
Watanabe, B. perpendicular—anisotropy|Workshop on LSI [Hawaii
Jinnai, S. (Co)FeB/MgO-based
Fukami, H. magnetic tunnel
Honjo, S. lkeda, [junctions and challenges
T. Endoh, and  |for their scaling down to
H. Ohno single—digit nanometer

X
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137|S. Fukami, W. Neuromorphic computing|Workshop on Leeds, UK 2018/6/27 AL KZE BiFEE
A. Borders, A. |with analogue spin—orbit |Spintronics and
Kurenkov, C. torque devices Nanomagnetism
Zhang, S. for
DuttaGupta, Neuromorphic
and H. Ohno Computing
138| KB EH AEUMOZHRHF & [ImPACTIERE T |HR 2018/6/29 [RAL K= BEFEE
BRHRMLERERKE (AT 5L AR
T RRBES
139(E+EMA, J. [EEHILRSEERT (ImPACTIERET [RE 2018/6/29 [RILKZE [EECEES
Llandro, k% |5+ /R7—)L 04954 AR
R, KEFRS  |CoFeB/MeOMETI+ |HRMES
VRS QRN OHR
ENinfa iR
140(5RiB5E, FRE [FHIEELRE/EMME [ImPACTIERETY [R= 2018/6/29 [RALKZE RRE—F%
&, S. SE/BILYATORE (OF 5L AR
DuttaGupta, {£ |IZHTHREVEERNL [REBRES
BEX, KR | VHIL REDRH-Z/H
E: IR
141[ERHR. RE[BVRREREETSH [ImPACTIERET [R= 2018/6/29 [RILKZE RRE—FR
LA Co/PHEBIEMIRICE (AT 5L A
Kurenkov. M. [IT2REVENERLIE |RREHRESR
Bersweiler, {& |{b&EE
BEX, ZRE
[N
142[S. DuttaGupta. | RGREETE/GRETEAT O [IMPACTER T [ER 2018/6/29 [BAL K% RRE—FER
A. Kurenkov, [H&EIZHITRREVEE(OTSL AR
R, FRE|MLIESYOLUR HREER
BHOABXEB |¥—THHEEERAOR
B EREREFS
143|T. Endoh Impact of CMOS/MTJ  |NGL Workshop |Tokyo 2018/7/5 |EILK=E BiEEE
Hybrid NV-Logic & 3D |2018
Vertical Memory for
Innovative IoT/Al
Systems
144[{EFRZ X | FBIA|EECoFeB/MgORE S [SE68RIREL T [N 2018/7/6 [RALKZE BEFEE
EXE+HEM|ORVESELSTICER LIV RE
A.J. Llandro, |ZRAWLVAT)DOHLE |FAAESR
sl 30N MmI7o+x
INHLERD
PR BRE
=HEE.
AREBAB,
FHEEX,
MEAIE,
FOigxk.
EIE=T N
TESE.
PN ELEN
R,
AREM,
ERE—.
IITFER.
J\KEEF.
E=ESECR
TR HRER
LSEEESN
BT ER

X
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145|Y. Takahashi, Y.[Spin—orbit torque The 21st San 2018/7/16 [ERIL K RRE—FER
Takeuchi, C induced switching of in— |International Francisco,
Zhang, B. plane nanomagnet arrays|Conference on [USA
Jinnai, S. evaluated through Magnetism
Fukami and H. |differential planar Hall (ICM2018)
Ohno effect
146]Y. Takeuchi, K. |Spin—orbit torque in The 21st San 2018/7/16 |HRIL K= RRA—HK
Furuya, Y. W/CoFeB/MgO International Francisco,
Takahashi, C heterostructures — Conference on USA
Zhang, A. Wide-range W resistivity [Magnetism
Okada, B. dependence (ICM2018)
Jinnai, H. Sato,
S. Fukami and
H. Ohno
147|K. Watanabe, B. |Magnetization reversal |The 21st San 2018/7/16 |HIL K= RRA—FEK
Jinnai, S. mechanism of shape— International Francisco,
Fukami, H. anisotropy magnetic Conference on |CA, USA
Sato, and H. tunnel junctions Magnetism
Ohno, (ICM2018)
148[R. Itoh, Y. Spin—orbit torque of The 21st San 2018/7/16 [RAL K= RRE—F&
Takeuchi, S. PtMn/CoFeB evaluated |International Francisco,
DuttaGupta, S. |by extended harmonic Conference on |USA,
Fukami and H. |Hall measurement Magnetism
Ohno (ICM2018)
149|S. Fukami Neuromorphic computing|The 21st San 2018/7/17 |RAL K¢ BEHER
by artificial neural International Francisco,
network with analog Conference on |USA,
spin—orbit torque device |Magnetism
(ICM2018)
150|A. Kurenkov, M. |Observation of domains |The 21st San 2018/7/18 |HAL K= [WEEEES
Baumgartner, |during spin—orbit torque |International Francisco,
G. Sala, G. induced memristive Conference on  [USA
Krishnaswamy, |switching in Magnetism
F. Maccherozzi, |antiferromagnet/ferroma [(ICM2018)
S. Fukami, P. gnet heterostructures
Gambardella
and H. Ohno
151[S. DuttaGupta, |Angular dependence of [The 21st San 2018/7/20 |EiL K= OFEHEK
A. Kurenkov, R. [magnetoresistance in International Francisco,
Itoh, A. Okada, [asymmetric and Conference on |USA
S. Fukami, and [symmetric Magnetism
H. Ohno nonmagnet/antiferromag [(ICM2018)
net metallic
heterostructures
152|S. DuttaGupta, |Angular dependence of |Tohoku— Sendai, 2018/7/26 |RAL K¢ BEHER
R. Itoh, S. magnetoresistance in Tsinghua Joint  [Japan
Fukami, and H. [nonmagnet/antiferromag |Workshop on
Ohno net bilayer structure Materials and
Spintronics
Sciences
153(S. Fukami, C. [SPIN-ORBIT TORQUE |23rd Santa Cruz  |2018/7/27 |BRILKZE BFEE
Zhang, Y. INDUCED International CA, USA,
Takeuchi, Y. MAGNETIZATION Colloquium on
Takahashi, B. SWITCHING FOR HIGH- |Magnetic Films
Jinnai, and H. |SPEED NONVOLATILE |and Surfaces
Ohno MEMORIES (ICMFS-2018)

X
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154 =B E BB oT/AL BrfRICKR LN [FEIEBRS /& |[RER 2018/7/30 [RILKRZE BfrAE
PEFMILIIO=Y (R BRI
RE A R NFHEE
=
155[H. Ohno Opening — from PASPS-[10th Linz, Austria [2018/8/6 |EILKZ BrrAE
1 to PASPS-10 International
School and
Conference on
Physics and
Applications of
Spin Phenomena
in Solids
(PASPS10)
156|S. Fukami, W. |Neuromorphic computing|10th Linz, Austria (2018/8/7 |EItK=F BEHER
A. Borders, A. |with analog spin orbit International
Kurenkov, C. torque device School and
Zhang, S. Conference on
DuttaGupta, Physics and
and H. Ohno Applications of
Spin Phenomena
in Solids
(PASPS10)
157|J. Igarashi, J. |Influence on 10th Linz, Austria [2018/8/8 [®EIL K= RRA—FEK
Llandro, M. magnetization switching |International
Shinozaki, H. of edge effects in nano— |School and
Sato, S. scale perpendicular— Conference on
Fukami, and H. |anisotropy CoFeB/MgO [Physics and
Ohno magnetic tunnel Applications of
junctions Spin Phenomena
in Solids
(PASPS10)
158|K. Watanabe, B.|Magnetic tunnel junction [10th Linz, Austria [2018/8/9 [®EIL K= OEEHEK
Jinnai, S. scaling into the single— |International
Fukami, H. digit nanometer regime |School and
Sato, and H. Conference on
Ohno Physics and
Applications of
Spin Phenomena
in Solids
(PASPS10)
159(W. A. Borders, |Antiferromagnet/Ferrom |Explorative Jilich, 2018/8/13 |EIL K= BiFEE
S. Fukami, and |agnet Based Spin—Orbit |Workshop: Germany
H. Ohno Torque Devices for Spintronic
Hopfield Network Perspectives on
Applications Neuromorphic
Computing
160|T. Hanyu, T.  [Impact of an MTJ-based [NVMSA2018 BHEE 2018/8/29 |HRILKZE BIFAE
Endoh, D. logic LSI and its
Suzuki, M. possibility
Natsui, and H.
Ohno
161[T. Endoh, . ["An Overview of STT- [IEEE Non- B 2018/8/29 [®AL K% BfrAE
Hanyu, H. Sato, [MRAM and CMOS/MTJ |Volatile Memory
S. lkeda, H. Hybrid NV-Logic such Systems and
Koike, M. as NV-MPU/MCU” Applications
Natsui, H. Ohno Symposium
(NVMSA)
162|S. DuttaGupta, |Angle dependent 9th Joint Mainz, 2018/9/6 |FILKZE OBEFRRK
A. Kurenkov, R. [magnetoresistance in European Germany
Itoh, S. Fukami, [nonmagnet/antiferromag |Magnetic
and H. Ohno net metallic Symposia
heterostructures (JEMS2018)
163|S. Fukami, W. |Analog spintronics The 2018 Tarragona, 2018/9/6 |FILKZE BiFEE
A. Borders, A. |device for artificial International Spain
Kurenkov, C. neural networks Symposium on
Zhang, S. Nonlinear Theory
DuttaGupta, and Its
and H. Ohno Applications
(NOLTA2018)

X
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164([1 &5, EAHEHF/MEIZE [FHIEEER [ 2018/9/6 [RILKZ [EECEES
EAKE. DEIRILEF—TER (BRESRILE
PPES-CIN Lookup Table[@fM1E |HEAKRE
24
165| FEEEH. BEH (T EREFIE-1—5 |TFRIEEER |2 2018/9/6 |[®ILK%E [RECEE S
Hg HEB| LD —VBRICE (BRFRREX
DUNE-BIEHEE S [BRR
XNOR [EIER DAL
166 12 & 2 BB CMOS/MTJ Hybrid Al [BEZ=J+—54 [fEE 2018/9/7 [®ALK%E BEEE
FuI DA e K (2018
EIOEI~DHEF
167|T. Endoh, and  |Ultralow-Power and SSDM2018 Tokyo 2018/9/11 [HILKZE BFEERE
Y. Ma Compact Nonvolatile
Brain—Inspired VLSIS
Based on CMOS/MTJ
Hybrid Technology
168|W. A. Borders, |Analog spin—orbit torque |42 B AR [RZR 2018/9/12 |FIL K= BiEEE
S. Fukami, and |switching for PLPMEES
H. Ohno neuromorphic application
169|M. Natsui, T.  |[MTJ-Based Nonvolatile |SSDM2018 Tokyo 2018/9/12 [RIL K% OBEFER
Chiba, and T. Logic Gate for Binarized
Hanyu Convolutional Neural
Networks and Its Impact
170|T. Hanyu Prospects of Nonvolatile [SSDM2018 Tokyo 2018/9/12 |EAL K= BEEE
Logic LSI Using
MTJ/MOS-Hybrid
Circuitry and Its
Application
171|D. Suzuki, and |A High-Read-Margin SSDM2018 Tokyo 2018/9/12 [HRILKZE [REEEES
T. Hanyu MTJ-Based Fracturable
Lookup Table Circuit
Using a Series—fNMOS-
Resistance—Reduced
Logic-In-Memory
Structure
172| NEEIE A . S15[BTBAMMCOR mZ 5% [2018EERER (S 2018/9/13 [®AL K% [EECEES
B, =B S| AR 9 S Star-Light- FBEH-TRIL
ConverterD R EEIE |F—EFAKXE
TEROEEEZOLA
;36
173|C. Zhang, Y. Magnetization switching |79 FAYE (2 5 B 2018/9/20 |RALK=E OBERRK
Takeuchi, Y. combining spin—orbit PFoMEAE
Takahashi, S. [torque and spin—transfer [JES&

Fukaim, and H.
Ohno

torque

X

76/101



(Rl#E1)

ZPS:EE AEVAOZHREEF  (F46E HAMST [IE 2018/10/4 [®AL K% BfrAE
bt BEMEE
FiA=
175 Z R B . KB Roauitt/alERERE |F1EF/XEY [lE 2018/10/5 [RIL K BFAE
e BIEICB T D AEVHIE (RS TREE
VO R ER ERAWEF/RE
UMRBEEOH
BB
176[C. Zhang, Y. [Spin—orbit torque KITS Workshop |Beijing, China[2018/10/8 [ERILRZF BEEE
Takeuchi, S. switching in nanoscale [2018
Fukami, and H. |devices — physics and
Ohno material engineering
177|T. Endoh Ultra-Low Power Brain- | SPICE Mainz, 2018/10/8 |RILKZE BFEERE
Inspired Processors and |Workshop German,
Neuromorphic “Spintronics
Processors using MTJ  |meets
based Memories Neuromorphics”
178|T. Funatsu, J. [Magnetic coupling of FEIIMEFMH [HE 2018/10/1 |EAL K= RRAA—HR
Igarashi, K. perpendicular easy axis | URID L 0
Watanabe, S. FeB layers thorough The 37th
Fukami, H. MgO Electronic
Sato, and H. Materials
Ohno Symposium
179|Z. Wang, M. Homodyne—detected FITREBFHH [HE 2018/10/1 [ERALKZE RRA—HK
Shinozaki, A. ferromagnetic resonance | IRT ™ L 0
Okada, M. in nanoscale The 37th
Bersweiler, S. |MgO/FeB/MgO Electronic
Kanai, H. Sato, |magnetic tunnel junction |Materials
S. Fukami, and Symposium
H. Ohno
180[K. Furuya, Y. [Enhancement of spin- |S37RIEF#H ¥ [ZE 2018/10/1 [RALKZE RRE—F&
Takeuchi, Y. orbit torque efficiency in [ RIT L 0
Takahashi, C. |W/CoFeB/MgO by The 37th
Zhang, A. engineering W resistivity |Electronic
Okada, B. Materials
Jinnai, S. Symposium
Fukami and H.
Ohno
181|T. Koga, K. Stack structure FIIRBFHE (BB 2018/10/1 |HAL K= RAA—FER
Watanabe, W. A.|dependence of magnetic |2 L 0
Borders, S. properties of granular The 37th
Fukami and H. |[films for spintronics Electronic
Ohno device applications Materials
Symposium
182|K. Miyasaka, T. |Evaluation of write—error |SE37RIEF# ¥ [#E 2018/10/1 |HAL K= RAA—FKR
Saino, C. rate of spin—orbit torque [ R Ly 0
Zhang, S. induced magnetization |The 37th
Fukami, and H. |switching Electronic
Ohno Materials
Symposium
183[S. Fukami, W.  [Associative memory SPICE Workshop [Mainz, 2018/10/1 [RALKZE BEFRE
A. Borders, A. |operation using analog |- Spintronics Germany 0
Kurenkov, C. spin—orbit torque device |meets
Zhang, S. Neuromorphics
DuttaGupta,
and H. Ohno

X
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184|BEMf#7% . 3R#E[Spin—orbit torque NIMSZ24fi S U7 [ 2018/10/1 [EAL K% RRE—FER
LA switching in Sy L R 5
Kurenkov, M. [perpendicular— A/ R— 3>
Bersweiler, & |magnetized Co/Pt
BRI X, ER & |multilayers
LENPN
185| =481 FTPAI#A| Spin-orbit torque NIMSZ4fi L LR | IR 2018/10/1 [RILKZE RRE—FEK
AEA. 3E#BSE. |switching in in—plane Sy L B 5
fER TR, R R |nanomagnets A/ R—=2 3>
#24# . KE3 5 | characterized by planar
Hall effect
186(M. Natsui, T. MTJ-Based Nonvolatile |S3S Conference |[San 2018/10/1 |HIL K= [WEEEES
Chiba, and T. Ternary Logic Gate for Francisco,US |5
Hanyu Quantized Convolutional A
Neural Networks
187|E B AR B{hHEERDOR YN |Japan Robot IR 2018/10/1 [RILKZE BEFRE
FERTHEHEENAL [Week 2018 8
Fv7
188|T. Endoh Impact of STT-MRAM  |[NVMTS2018 Sendai 2018/10/2 |t K% BiFEE
and MTJ/CMOS Hybrid 2
NV-Logic — from NV-
MPU to NV-AI Chip -
189(R. Tamura, I. Accurate error bit mode |[NVMTS2018 Sendai 2018/10/2 |HAL K= BEEE
Mori, N. analysis of STT-MRAM 2
Watanabe, H. chip with a novel current
Koike, and T. measurement module
Endoh implemented to gigabit
class memory test
system
190|T. Hanyu Design of an MTJ- NVMTS2018 Sendai 2018/10/2 |EAL K= BEEE
Based Nonvolatile Logic 2
LSI and Its Applicatio
191]|H. Ohno Spintronics Nanodevices |[ACSIN-14 & [F= 2018/10/2 |ERAL K¢ BiEEE
ICSPM26 4
192[ZRBE. XF|7F 0T REVEERL [RTAFECSRN R 2018/10/2 |RILKZE BEFER
x5 VRFEAVEAIHR |FET—HIay 7
EEE JTREY.
—a—[AFE)L
24973y
Ea—F129]
193|E B ER CMOS/MTJ Hybrid Al [CSRN-Tokyo  |&R=R 2018/10/2 [RILKZF BEFER
FyI DAk Workshop 2018 7

X
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194 ZRIBH. K| —#+/A—FLBSr |EBERER [IE 2018/11/1 [ERILKZ BFAE
=5 URILES £RTOCIIR
HARAKIERER
EL OHlfHI &
DHEHEYMER
FOEELT N
ARG
195|T. Hanyu Challenge of an MTJ-  |Workshop on E& 2018/12/1 |&RAL K= BEEE
Based Non-Volatile Next Generation
Logic LSI for Internet— |Computing
of-Things Application System
196]H. Sato, H. 14ns write speed 128Mb (2018 IEEE San 2018/12/5 [BRILKZE [EECEES
Honjo, T. density Embedded STT- |International Francisco,
Watanabe, M. MRAM with endurance |Electron Devices |[USA
Niwa, H. Koike, [>1010 and 10yrs Meeting
S. Miura, T. retention@85° C using
Saito, H. Inoue, [novel low damage MTJ
T. Nasuno, T. integration process
Tanigawa, Y.
Noguchi, T.
Yoshiduka, M.
Yasuhira, S.
Ikeda, S. -Y.
Kang, T. Kubo,
K. Yamashita,
Y. Yagi, R.
Tamura, and T.
Endoh
197 F & &5h RAFCMOSEIBESNAY [THAH(7 BB 2018/12/5 [RALKZE BEFEE
FCAN—RIT 7D 2018 —VLSIER
B FOFLLK
h—
198[D. Suzuki, and [Recent Trends in MTJ- |CSRN-OSAKA |X[x 2018/12/1 |HAL K= RRA—HEK
T. Hanyu Based Nonvolatile FPGA |Annual Workshop 3
2018
199[FRRE. XEF|7F 07 REVFOZ SR [EAMEFR - [RE 2018/12/1 R KZE BEFER
x5 RFEAVREER |EFILIMO= 5
pE:S JYARREIEF
ILYkAZHR
ISk BRERIF
HALHE |
200|B. Jinnai, H. Wide—temperature spin— |16th RIEC Sendai 2019/1/10 |EAL K= RRA—FEK
Sato, S. orbit torque switching International
Fukami, and H. |operation in high— Workshop on
Ohno thermal-stability Co/Pt—|Spintronics & 8th
multilayer nanowire JSPS Core-to—
device Core Workshop
on “New-
Concept
Spintronic
Devices”
201|T. Dohi, S. Ferromagnet thickness |16th RIEC Sendai 2019/1/10 |HIL K= RRA—FEK
DuttaGupta, S. |dependence of effective |International
Fukami, and H. |Dzyaloshinskii-Moriya Workshop on
Ohno field in W/(Co)FeB/MgO |Spintronics & 8th

systems

JSPS Core-to—
Core Workshop
on “New-
Concept
Spintronic
Devices”

X
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202[R. Ttoh, Y. Antiferromagnet layer  |16th RIEC Sendai 2019/1/10 [ERIL K% RRE—F&
Takeuchi, S. thickness dependence of|International
DuttaGupta, S. |spin—orbit torque in Workshop on
Fukami and H. [PtMn/CoFeB structures |Spintronics & 8th
Ohno JSPS Core—to—
Core Workshop
on “New-
Concept
Spintronic
Devices”
203|J. Igarashi, M. |Effects of free layer size[16th RIEC Sendai 2019/1/10 [ERIL K% RRE—F&
Shinozaki, J. on magnetic properties |International
Llandro, H. and current induced Workshop on
Sato, S. magnetization switching |Spintronics & 8th
Fukami, and H. |in nanoscale JSPS Core—to—
Ohno CoFeB/MgO magnetic  [Core Workshop
tunnel junctions on “New-
Concept
Spintronic
Devices”
204]Y. Takahashi, Y.|Spin—orbit torque— 16th RIEC Sendai 2019/1/10 [ERIL K% RRE—F&
Takeuchi, C. induced switching of in— |International
Zhang, B. plane magnetized elliptic |Workshop on
Jinnai, S. nanodots detected using |Spintronics & 8th
Fukami, and H. [planar Hall effect JSPS Core—to—
Ohno Core Workshop
on “New-
Concept
Spintronic
Devices”
205|C. Zhang, S.  [Time and spatial 16th RIEC Sendai 2019/1/10 [ERIL K% RRE—F&
Fukami, S. evolution of spin—orbit |International
DuttaGupta, H. [torque—induced Workshop on
Sato, and H. switching in Spintronics & 8th
Ohno W/CoFeB/MgO JSPS Core-to—
Core Workshop
on “New-
Concept
Spintronic
Devices”
206|K. Watanabe, B. [Magnetization Reversal |16th RIEC Sendai 2019/1/10 [ERALKZE RRAS—HR
Jinnai, S. of a 1X/X nm International
Fukami, H. Perpendicular Shape— Workshop on
Sato, and H. Anisotropy MTJ Spintronics & 8th
Ohno JSPS Core—to—
Core Workshop
on “New-
Concept
Spintronic
Devices”
207|W. A. Borders, |Analogue Spin—Orbit 16th RIEC Sendai 2019/1/10 [ERIL K% RRE—F&
S. Fukami, and |Torque Devices for International
H. Ohno Artificial Neural Network |Workshop on
Applications Spintronics & 8th
JSPS Core—to—
Core Workshop
on “New-
Concept
Spintronic
Devices”
208|S. DuttaGupta, |Angular dependence of [16th RIEC Sendai 2019/1/10 [ERIL K= RRA—HR
R. Itoh, S. longitudinal and International
Fukami and H. |[transverse Workshop on
Ohno magnetoresistance in Spintronics & 8th
antiferromagnet/nonmag |JSPS Core—to—
net metallic Core Workshop
heterostructures on “New-
Concept
Spintronic
Devices”
209[S. Fukami, and [Spin-Orbit Torque 16th RIEC Sendai 2019/1/10 [EAL K B
H. Ohno Switching in Nanoscale |International
Devices: Material and Workshop on
Device Engineering Spintronics & 8th
JSPS Core—to—
Core Workshop
on “New-
Concept
Spintronic
Devices”
210| FEEE, FH|MTIN—RIELDEHIE [FR2E S ERE KR 2019/1/13 [RALKZ [RECEE S
g, HAE BT AR ALV-2{E L EZDIERAHRE
Za—J)LrvkI—Y |&

FIHEHEEA-4A@
F&bitcount[EI IR DL
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211]Y. Takahashi Advanced power module [Cies Seminar Tokyo 2019/1/15 |EAL K= BiFEE
technology for WBG (2nd CIES Power
devices Electronics
Forum)
212|T. Suemitsu GaN power device Cies Seminar Tokyo 2019/1/15 |EAL K= BiFEE
technology (2nd CIES Power
Electronics
Forum)
213|S. Kato Our R&D about Power [Cies Seminar Tokyo 2019/1/15 |EAL K= BiFEE
Electronics for Power (2nd CIES Power
grids Electronics
Forum)
214|K. Furuya, Y. Relationship between 2019 Joint Washington, [2019/1/17 |ERdL XK= OBEHRRK
Takeuchi, C. spin—orbit torque MMM-Intermag |[DC, USA
Zhang, B. switching efficiency and |Conference
Jinnai, S. W resistivity in
Fukami, and H. |W/CoFeB/MgO
Ohno
215|C. Zhang, Y. Sub—ns and low—power [2019 Joint Washington, [2019/1/17 |ERdL XK= OBEHRRK
Takeuchi, Y. magnetization switching |[MMM-Intermag [DC, USA
Takahashi, S. by combination of spin— |Conference
Fukami, and H. |orbit torque and spin—
Ohno transfer torque
216(T. Dohi, S. Sign reversal of 2019 Joint Washington, [2019/1/17 [EILK%# [EECEES
DuttaGupta, Y. |Dzyaloshinskii-Moriya MMM-Intermag |[DC, USA
Takeuchi, S. effective field with Conference
Fukami, and H. |ferromagnetic layer
Ohno thickness in
W/(Co)FeB/MgO
heterostructures
217|S. Miura, T. V. [Insertion Layer 2019 Joint Washington [2019/1/17 [ERIL K% [EECEES
A. Nguyen, Y. [Thickness Dependence |MMM-Intermag |[DC, USA
Endo, H. Sato, |of Magnetic and Conference
S. lkeda, K. Electrical Properties for
Nishioka, H. Double-CoFeB/MgO-
Honjo, and T.  |Interface Magnetic
Endoh Tunnel Junctions
218|J. Igarashi, S. |Asymmetric distortion of [2019 Joint Washington, [2019/1/18 |EiL XK= OFEHEK
Kanail, M. astroid curve with MMM-Intermag |[DC, USA
Shinozaki, J. current bias in Conference
Llandro, H. nanoscale magnetic
Sato, S. tunnel junction
Fukami, and H.
Ohno
219|M. Shinozaki, T. |Edge state of nanoscale (2019 Joint Washington, [2019/1/18 |EiL XK= OFEHEK
Dohi, J. magnetic tunnel MMM-Intermag |[DC, USA
Igarashi, J. junctions proved by Conference
Llandro, S. spin—wave resonance
Kanai, S.
Fukami, H.
Sato, and H.
Ohno
220|H. Sato, and T. |Demonstration of high— [ Jar#$-T [ER 2019/1/29 |EIL K= BiEEE
Endoh speed switching, high NAAHRES

thermal stability, and
high endurance in
128Mb—density STT—
MRAM by development
of integration process

X
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21| REBH. KF|FEREAELID=Y [BAZHERR [ 2019/2/1 [®ALKZE BfrAE
Y ARFEIN — KBE (TERImF/T/N(
b, BE{L. SHELIC|(R-#HTH/0
M (+F=ERY A — C—E151E8
=1 FHI0EE
FeEHRE
222|H. Sato, and T. [Development of The 2nd Sendai 2019/2/16 |EIL K= BiFEE
Endoh Integration process for |[Symposium for
128Mb—density World Leading
embedded STT-MRAM |Research
with both high thermal Centers
stability factor and
endurance
223|D. Suzuki, and [Challenge of Logic— The 2nd Sendai 2019/2/16 [ERIL K RRE—F&
T. Hanyu Circuit Techniques for |Symposium for
MTJ-Based Nonvolatile |World Leading
FPGAs Research
Centers
224]S. DuttaGupta, |Spin Hall The 2nd Sendai 2019/2/16 [ERILKZE RRE—FE
R. Itoh, S. Magnetoresistance in Symposium for
Fukami, and H. |antiferromagnet/non— World Leading
Ohno magnet metallic Research
heterostructures Centers
225|A. Kurenkov, M. |Observation of domains |The 2nd Sendai 2019/2/16 |EIL K= RAZ—FR
Baumgartner, |during spin—orbit torque |[Symposium for
G. Sala, G. induced memristive World Leading
Krishnaswamy, [switching in Research
F. Maccherozzi, |antiferromagnet/ferroma|Centers
S. Fukami, P. gnet heterostructures
Gambardella,
and H. Ohno
226|B. Jinnai, H. Magnetization switching |The 2nd Sendai 2019/2/16 |ERALKZE RRAS—HR
Sato, S. induced by spin—orbit Symposium for
Fukami, and H. [torques in Co/Pt World Leading
Ohno multilayer nanowire Research
device over a wide range|Centers
of temperatures
227|C. Zhang, Y. [Sub-ns switchingby  [The 2nd Sendai 2019/2/16 [ERIL K RRE—F&
Takeuchi, Y. combining SOT and STT |Symposium for
Takahashi, S. in MTJ devices World Leading
Fukami, and H. Research
Ohno Centers
228|M. Shinozaki, J. [Size Dependence of the [The 2nd Sendai 2019/2/17 [EALKE B
Igarashi, J. Influence of Edge Symposium for
Llandro*, H. Effects in Nanoscale World Leading
Sato, S. Perpendicular- Research
Fukami, and H. [Anisotropy Magnetic Centers
Ohno Tunnel Junctions
229|K. Watanabe, B.|1X and X nm The 2nd Sendai 2019/2/17 |ERAL K= BiEEE
Jinnai, S. Perpendicular—-easy—axis | Symposium for
Fukami, H. Magnetic Tunnel World Leading
Sato, and H. Junctions utilizing Shape |Research
Ohno Anisotropy Centers
230| &R TR TL—F—h— L R%E [F2EREV MO [IIE 2019/2/20 [EAL K% BrrAE
KA. RBRE. |[AVERREVEERN | =2 R2HTHZE
BRHR, RRLORFORFETE | ERSEERV
B KEXS T—=9 RS

L
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231|T. Dohi, S. Sign change of effective [2nd Tohoku/SG—|Singapore 2019/2/22 |&®ALKZE RRA—HR
DuttaGupta, S. |Dyaloshinskii-Moriya SPIN Workshop
Fukami, and H. |[field with varying in Spintronics
Ohno ferromagnet thickness in
W/(Co)FeB/MgO
systems
232|Y. Takeuchi, K. |Engineering of spin—orbit [2nd Tohoku/SG—|Singapore 2019/2/22 |&HALKZE RRA—HR
Furuya, Y. torques in SPIN Workshop
Takahashi, B. |W/CoFeB/MgO in Spintronics
Jinnai, C. heterostructures for
Zhang, S. efficient control of
Fukami, and H. |magnetization
Ohno
233|S. Fukami, and |Spin orbitronics for 2nd Tohoku/SG-|Singapore 2019/2/22 |&HALKZE BEEE
H. Ohno high—-speed memory and |SPIN Workshop
artificial neural network |in Spintronics
234(E=BEE ED REREHRIT-WES [F10EIERFZE [RR 2019/2/27 |RILKRZE BfrAE
ATLBMERILYMO (BiTHEEEH
=R W
235(S. Fukami Spintronic Devices for |APS March Boston, USA |2019/3/6 |[®ERiL K= BEFEE
Neural Networks Meeting 2019
236|K. Furuya, Y.  |Enhancement of spin— |5566[E5AYE [RERE 2019/3/9 |FRALKZE RRA—HR
Takeuchi, C. orbit torque in PoEEPHE
Zhang, B. W/CoFeB/MgO by Ee
Jinnai, Y. controlling W resistivity
Takahashi, S.
Fukami, and H.
Ohno
237|T. Dohi, S. Ferromagnetic layer 66 AME [’RR 2019/3/10 |t X% [mEEEES
DuttaGupta, S. |thickness dependent PoEZPIME
Fukami, and H. [domain wall chirality and |;E%&
Ohno sign of effective
Dzyaloshinskii—-Moriya
field in W/(Co)FeB/MgO
systems
238|R. Itoh, Y. Temperature Foomn A [RR 2019/3/11 |t K% [mEEEES
Takeuchi, S. dependence of spin— PoEZPIME
DuttaGupta, S. [orbit torques in an EE
Fukami, and H. |antiferromagnet/ferroma
Ohno gnet heterostructure
239(A. Kurenkov, M. [Observation of $66EGAME |RR 2019/3/11 [ KZE OZEFEE
Baumgartner, memristive domain o BTPHHE
G. Sala, G. patterns during spin— EE

Krishnaswamy,
F. Maccherozzi,
S. Fukami, P.
Gambardella,
and H. Ohno

orbit torque switching in
antiferromagnet/ferroma
gnet heterostructures

X
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240|A. Okada, Y. Determination of spin— |5566[E]:FAYE [RR 2019/3/11 [RALKZE OFEHEX
Takeuchi, K. orbit torque by spin— PoEEPHE
Furuya, C. torque ferromagnetic EE
Zhang, H. Sato, |[resonance free from
S. Fukami, and |spin—pumping
H. Ohno
241|M. Shinozaki, T.|Edge state of nanoscale |Z66[EIIG AR |RR 2019/3/12 |FRAL K= OBERRK
Dohi, J. magnetic tunnel PoEEPHE
Igarashi, J. junctions investigated by ;@&
Llandro, S. spin—wave resonance
Kanai, S.
Fukami, H.
Sato, and H.
Ohno
242|H. Ohno Spintronics Nanodevices [City University [Hong Kong [2019/3/15 |4t K= BEHER
Distinguished
Lecture Series
243|BHAKRE . BEMTIRTFERAVE-TE [EFRBREEE |AR 2019/3/19 [RILKXF [REEEZES
Hih FLogic-In-MemoryR— [& A& K&
AFracturable LUT[E#&
DR
244 =R B Y)avEREVROZY [ATHEETILVMLE 2019/3/22 [RILKZE BEFEE
ZDBEFEMAYYIR|B=I X (AE) £
FEHMAIDRT L HAFRITOY
SLFVIFTY
UiRTD L
245|H. Sato, H. High—performance and |5th CIES ES: 2019/3/24 |EIL K= BEERE
Honjo, T. high—endurance 128Mb— [Technology
Watanabe, M. |density STT-MRAM by [Forum / Day 3
Niwa, H. Koike, |an integration process JST OPERA
S. Miura, T. development Symposium
Saito, H. Inoue,
T. Nasuno, T.
Tanigawa, Y.
Noguchi, T.
Yoshiduka, M.
Yasuhira, S.
lkeda, S— V.
Kang, T. Kubo,
K. Yamashita,
R. Tamura, and
T. Endoh
246 (= BEH ED HADMEFUADIT: [5th CIES RR 2019/3/25 |RILKRZE [EECEES
X AT LREE T |Technology
IrO=HREMDBIE |Forum / Day 2
247 RR LW AEVROZS X% FH [5th CIES EF 2019/3/26 [BAL K EEEES
FHEMREKLEAHE Technology
MTJ) Forum / Day 3
JST OPERA
Symposium
248 = E RN GaN on Si 7/\A A3&F [5th CIES E 2019/3/26 [RILKZ [EECEES
INT—ILHbA=H R [Technology
Bt Forum / Day 3
JST OPERA
Symposium

X
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249| Z H R Basic Technology for  |5th CIES E3 2019/3/26 |HRILKZE AEFE
Intelligent Transport Technology
System Forum / Day 3
JST OPERA
Symposium
250|{ERR K | AEUNA=HREFEE (5th CIES E3 2019/3/26 [ERILKZE OEEHR
SR SECN BOAIERATDBHZLE |Technology
EIER. F Forum / Day 3
{ERRZAT. JST OPERA
RNiER—. Symposium
INEE,
e
HEREE
251| =& B#0. i #k| Advanced Power Module [ICEP(Internation |Niigata 2019/4/19 [RALKZE BEFEE
TER Technology for high al Conference on
power,high frequency Electronics
WBG devices Packaging) 2019
252(S. Fukami and [Artificial neural network |“Bits&Brains”: |Amsterdam, [2019/4/18 |EItL K% BEEE
H. Ohno using analog/binary Brain—inspired Netherlands
spintronic devices materials and
architectures for
low energy
information
technology, a
KNAW-Radboud
University —
symposium
253|Y. Takahashi, |Advanceed Power 2019 KEBEAYE, [2019/4/19 BRI KE BFEE
and T. Endoh  |Packaging Technology |International Hiah
for High Power, High Conference on
Frequency WBG Devices|Electronics
Packaging
254|H. Sato, H. A demonstration of BFEHREREF [BMIRES |2019/4/23 |[RIELKRZE BFEERE
Honjo, T. high-performance STT- & £F&EEKBH |fE . ®HE
Watanabe, M. |MRAM by development |Z2£ (ICD)
Niwa, H. Koike, |of unit process and
S. Miura, T. integration process
Saito, H. Inoue,
T. Nasuno, T.
Tanigawa, Y.
Noguchi, T.
Yoshiduka, M.
Yasuhira, S.
Ikeda, S- Y.
Kang, T. Kubo,
K. Yamashita,
R. Tamura, T.
Nishimura, K.
Murata, and T.
Endoh
255 15 Accurate error bit mode |EFIEHBIEF |HMMIRES (2019/4/23 |7R/NUT XK OERE
analysis of STT-MRAM |& SEHEEIEHM |8 . "R
chip with a novel current|Z2£ (ICD)
measurement module
implemented to gigabit
class memory test
system
256(<F & H. ET1—ULBEREE [SIEDRTLO [ERAFE, %|[2019/5/14 [REKXF RRE—F%
LA B, BERETIVICEITDH |7—iavd  |R
R, RERURR 1L DARAT 2019
BaATAE.
THES.
ARBEE,
eI

X
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257|T. Hanyu Challenge of nonvolatile |NIl Shonan— Kanagawa, 2019/5/16 |RALKZE OBEHRRK
logic LSI for loT Meeting 2019 Japan
applications
258|T. Chiba, M. [Design of a Current-  [ISMVL2019 Fredericton, [2019/5/21 |&RILKFE [REEECES
Natsui, and T. |Mode Linear—-Sum-— Canada
Hanyu Based Bitcounting
Circuit with an MTJ-
Based Compensator for
Binarized Neural
Networks
259|T. Endoh Ultra-Low Power Brain— [2019 Silicon Rihga Royal [2019/6/9 [EiLKZ BEEE
Inspired Processors and [Nanoelectronics |Hotel Kyoto,
Neuromorphic Workshop (SNW) [Kyoto, Japan
Processors With
CMOS/MTJ Hybrid
Technology
260[H. Sato, H. 128Mb STT-MRAM with [2019 Spintronics [Rihga Royal [2019/6/9 [EJLKZ BEEE
Honjo, T. high performance and workshop on LSI [Hotel Kyoto,
Watanabe, M. high endurance by an Kyoto, Japan
Niwa, H. Koike, [integration process
S. Miura, T. development
Saito, H. Inoue,
T. Nasuno, T.
Tanigawa, Y.
Noguchi, T.
Yoshiduka, M.
Yasuhira, S.
Ikeda, S- Y.
Kang, T. Kubo,
K. Yamashita,
R. Tamura, and
T. Endoh
261[F & &5 RARCMOSEIREFiTA (S ¥ % F6HE [RR 2019/6/10 [RIL K% BEFEE
A< LSIO Be oz IrLy
A
262|K. Nishioka, H. [Novel Quad-Interface 2019 Symposia |Kyoto, Japan [2019/6/12 |EIL K= OFEHEK
Honjo, S. lkeda, [IMTJ-Technology and Its [on VLSI
T. Watanabe, S. |First Demonstration with | Technology
Miura, H. Inoue, |High Thermal Stability
T. Tanigawa, Y. |Factor and Switching
Noguchi, Efficiency for STT-
M. Yasuhira, H. [MRAM beyond 2X nm
Sato, and T.
Endoh
263|A. Kurenkov, S. |Antiferromagnet/ferrom |York—-Tohoku— University of [2019/6/12 |ERIL K% RAS—HR
DuttaGupta, C. |agnet heterostructures |Kaiserslautern York, UK
Zhang, S. for artificial neurons and |Research
Fukami, Y. synapses Symposium on
Horio, and H. “New-Concept
Ohno Spintronics
Devices”
264|H. Ohno Spintronics Nanodevice |York-Tohoku— University of [2019/6/12 |ERJtL K% BEEE

— From integrated circuit
application to mimicking
brain function —

Kaiserslautern
Research
Symposium on
“New-Concept
Spintronics
Devices”

York, UK

X
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265|J. Igarashi, M. [Size Dependence of the |York—-Tohoku— University of [2019/6/13 |ERItL K% OBEHRRK
Shinozaki, J. Influence of Edge Kaiserslautern York, UK
Llandro, H. Effects in Nanoscale Research
Sato, S. Perpendicular- Symposium on
Fukami, and H. [Anisotropy Magnetic “New-Concept
Ohno Tunnel Junctions Spintronics
Devices”
266|S. DuttaGupta, |Spin Hall York-Tohoku—  [University of [2019/6/14 [ERIL K= OBEHRRK
R. Itoh, A. Magnetoresistance in Kaiserslautern York, UK
Kurenkov, S. antiferromagnet/nonmag |Research
Fukami, and H. |net metallic structures |Symposium on
Ohno “New—Concept
Spintronics
Devices”
267|C. Zhang, Y. Efficient control of York-Tohoku—  [University of [2019/6/14 [ERJL K= OBEHRRK
Takeuchi, Y. magnetization utilizing Kaiserslautern York, UK
Takahashi, S. spin—orbit torque and Research
Fukami, and H. |spin—transfer torque Symposium on
Ohno “New-Concept
Spintronics
Devices”
268|H. Ohno Why we need spintronics |5th WORLD Nancy, 2019/6/14 | K BEEE
for the era of Al and MATERIALS France
IoT? FORUM
269|H. Ohno Spintronics Nanodevice [10th Madrid, Spain [2019/6/19 |ERItL K% BiFEE
— From Ultimate Scaling|International
to Mimicking Brain Symposium on
Function — Metallic
Multilayers (MML
2019)
270[Y. Saito, N. Spin-Hall effect in S— [10th Madrid, Spain [2019/6/19 |ERIL K [EECEES
Tezuka, S. phase and « —phase International
lkeda, H. Sato, |[W100—xTax/CoFeB Symposium on
and T. Endoh systems Metallic
Multilayers (MML
2019)
271[T. Dohi, S. Chirality transition in | Tenth Chicago, IL, [2019/6/25 |&ILKZ RRE—F&
DuttaGupta, S. |Dzyaloshinskii-Moriya International USA
Fukami, and H. [interaction and domain |School and
Ohno wall with varying Conference on
ferromagnet thickness in|Spintronics and
heavy— Quantum
metal/ferromagnet Information
heterostructures Technology
(SpintechX)
272[H. Ohno Spin on Integrated Tenth Chicago, IL, [2019/6/26 [EILKZ BEFEE
Circuits: Moving Science |International USA
to Technology School and
Conference on
Spintronics and
Quantum
Information
Technology
(SpintechX)
273|T. Endoh Nonvolatile Brain— INFOS2019 Cambridge, [2019/7/2 |HILKRZ BEEE
Inspired VLSIs Based on UK
CMOS/MTJ Hybrid
Technology for Ultralow—
Power Performance and
Compact Chip
274| SiAKEH FPGADFIBRILEZD |FEIETL A [Tohoku 2019/7/2 [RALKZ [EECEES
BZE I T ITERHE |University,
& Sendai,
Japan

X
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275|H. Sato, H. High—performance and [2019 Asia— Hanwha 2019/7/2 |ERALKZE BiFEE
Honjo, T. high—endurance STT— Pacific Workshop [Resorts
Watanabe, M. MRAM on Fundamentals |Haeundae
Niwa, H. Koike, |by a novel integration and Applications |Busan, Korea
S. Miura, T. process of Advanced
Saito, H. Inoue, Semiconductor
T. Nasuno, Devices
T. Tanigawa, Y. (2019AWAD)
Noguchi, T.
Yoshiduka, M.
Yasuhira, S.
Ikeda, S- .
Kang, T. Kubo,
K. Yamashita,
R. Tamura, and
T. Endoh
276|ADVANTEST, |Future Nnon-volatile SEMICON WEST [San 2019/07/0 |ADVANTEST, & [RRX4—%%
HALKZCIES [Memory production level Francisco, 9-11 X
engineering solution us
277]S. Moriya, H. Quantitative Analysis of |International InterContinen|2019/7/17 |EdL XK= OFEHEK
Yamamoto, A. |Dynamical Complexity in [Joint Conference|tal Budapest,
Hirano-lwata, |Cultured Neuronal on Neural Budapest,
S. Kubota, and [Network Models for Networks 2019 |Hungary
S. Sato Reservoir Computing
Applications
278[T. Endoh Embedded MRAM and  [MRAM Santa Clara [2019/8/5 [EitXZ BEFEE
NV-Logic for lIoT and Al [Developer Day |Convention
Applications 2019 Center,
California,
USA
279( L RIRAE . B | FEMBMIETUR BRI (2019 E BB | AKX, #[2019/8/23 |RIL K [EEEES
M HEELL LB I HSEMMTY  [RESIILER (B
AN—ATEBEHREIIVT [EEXS
IRy T DER
280[M. Natsui Nonvolatile Logic LI [2019 Nagoya 2019/9/2 |®ILKZE BEFEE
Design Technology and |International University,
Its Application to Al Conference on [Nagoya,
Hardware Solid State Japan
Devices and
Materials
(SSDM2019)
Short Courses
281|D. Suzuki, and [Design of an Energy— 2019 Nagoya 2019/9/4 |EIL K= OFEHEK
T. Hanyu Efficient Controller for |International University,
Realizing a Data—Shift—- |Conference on |Nagoya,
Minimized Nonvolatile Solid—-State Japan
FPGA Devices and
Materials (SSDM
2019)
282|Y. Ma, S. Miura, |An Ultra—Low—Power 2019 Nagoya 2019/9/4 |EIL K= OFEHEK
H. Honjo, S. STT-MRAM-Based International University,
Ikeda, and T. Multi-Core Associative |Conference on |Nagoya,
Endoh Coprocessor with Inter— |Solid State Japan
Core Pipeline Scheme |Devices and
for Large—Scale Full- Materials
Adaptive Nearest (SSDM2019)

Pattern Search

X
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283|S. Fukami Spin-orbit torque and 2019 Nagoya 2019/9/5 |FRALKZE BiFEE
neural network International University,
Conference on [Nagoya,
Solid-State Japan
Devices and
Materials (SSDM
2019)
284[H. Ohno Why We Need Purdue-Tohoku |Purdue 2019/9/11 |RILKZE BFEERE
Spintronics in the Era of |Spintronics University,
loT and Al Workshop I IN, USA
285|S. Fukami, and |Spin—orbit torque Purdue-Tohoku |[Purdue 2019/9/11 |EIL K= BiFEE
H. Ohno switching for spiking Spintronics University,
neural networks Workshop 1l IN, USA
286|W. A. Borders, |Demonstration of Purdue-Tohoku |[Purdue 2019/9/11 [RALKZE RRAA—FFK
S. Fukami, and |associative memory Spintronics University,
H. Ohno using spin—orbit torque |Workshop II IN, USA
artificial synapse
287|T. Dohi, S. Dzyaloshinskii-Moriya  |Purdue-Tohoku |Purdue 2019/9/11 [FRIL K RRE—FER
DuttaGupta, S. |interaction and domain |Spintronics University,
Fukami, and H. |wall chirality in Workshop 1I IN, USA
Ohno W/(Co)FeB/MgO
systems
288|S. Fukami Spin—orbit torque in Workshop Lorraine 2019/9/17 |EAL K= BiFEE
nonmagnet/ferromagnet |Spintronic University,
systems Tohoku—-Mainz Nancy,
Lorraine 2019 France
289|T. Endoh Ultra—Low Power Brain— | Tohoku— Lorraine 2019/9/18 |FRIL K= BiFEE
Inspired Processors and |Lorraine University,
Neuromorphic Conference 2019 |Nancy,
Processors with France
CMOS/MTJ Hybrid
technology for Edge Al
Systems
290|J. Igarashi, S. [Magnetic—field angle Workshop Lorraine 2019/9/19 [RILKZE OBEHREK
Kanai, M. dependence of Spintronic University,
Shinozaki, J. coercivity with and Tohoku—Mainz Nancy,
Llandro, H. without bias current in  [Lorraine 2019 France
Sato, S. nanoscale magnetic
Fukami, and H. |tunnel junctions
Ohno
291|H. Ohno Magnetic Tunnel Workshop Lorraine 2019/9/20 |EAL K= BiFEE
Junction: Scaling and Spintronic University,
beyond Tohoku—Mainz Nancy,
Lorraine 2019 France
292| iR R AEVRAZHIRFZF% |Fe0EisAMER |dLiEE K. (2019/9/20 R KE BiFAEE
AWz AI=Za—3)L |FRMFHiE | AR
rybT—Y ER

X
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293|W. A. Borders, |Analogue Spin—Orbit FeoE s A [dbiEE K. [2019/9/20 |ERIL K BiFEE
H. Akima, S. Torque Device for FRMSPME |FLIRT
Fukami, S. Artificial-Neural— EE
Moriya, S. Network—Based
Kurihara, Y. Associative Memory
Horio, S. Sato, |Operation
and H. Ohno
294]V. Zoysa, R.  [Composition 280 A EE (LB E K, |2019/9/20 [BRILKEF OEERR
Itoh, Y. dependence of spin— PoERMEE |ALIRT
Takeuchi, S. orbit torque in Pt1- BEE
DuttaGupta, S. [xMnx/CoFeB
Fukami, and H. |heterostructures
Ohno
295(S. Fukami, W.  [Artificial Neural E430E BAM [REKRZ. :|2019/9/27 [RIEKZE BEFEE
A. Borders, A. |Networks with K[FEPMEE (&
Kurenkov, and |Spintronics =
H. Ohno
296|S. Fukami, and [Neuromorphic SPICE Workshop |Mainz, 2019/10/9 |HIL K= BEEE
H. Ohno Computing with on Germany
Spintronics Antiferromagneti
¢ Spintronics:
from topology to
neuromorphic
computing
297|R. Okuda, T.  [Structure and magnetic |The 38th THE 2019/10/9 [RALKZE RRE—F&
Saino, Y. properties of sputter— Electronic KASHIHARA
Takeuchi, B. deposited L10-MnAl thin |Materials EBEREW
Jinnai, S. lkeda, |films for high—density Symposium
S. Fukami, and |STT-MRAM
H. Ohno
298| T. Endoh Impact of STT-MRAM  |ADMETA Plus Tokyo, Japan [2019/10/1 |EIL K= BEEE
and CMOS/MTJ Hybrid [2019 0
NV-Logic from NV-MCU
to NV- Brain-Inspired Al
Processors
299|M. Natsui, and |MTJ-Based Nonvolatile [IEEE SOI-3D- |San Jose, 2019/10/1 |HIL K= OEEHREK
T. Hanyu Ternary Logic Gate for [Subthreshold USA 4
Quantized Convolutional |Microelectronics
Neural Networks Technology
Unified
Conference
00| RRBH. AF|REVFO=—FRETFE |[JFA—a> [ISTERA [2019/10/2 [RILKRZE BEFER
®H RAuW=HftearEa— |Ea—Tq>d |8 'R 4
T4 T—yiavS
~EBEA SR
wET~
301|R. Tamura, N. |A novel memory test Non-Volatile Washington [2019/10/2 |EdL XK= RRA—FEK
Watanabe, S. system with an Memory Duke Inn, 8
Sato, H. Koike, |electromagnet for STT- |Technology Durham,
H. Sato, S. MRAM testing Symposium 2019 [North
Ikeda, and T. (NVMTS 2019) [Carolina,
Endoh USA
302|T. Endoh Society 5.04EHTSH [RILKZE International [2019/10/3 |&RILKZE BEFEE
FHMEIRILFE—F [Innovators’ Affairs 0
BIRT /NA R & AT Ls|Conference Center,
Biff ~ AEVFA=HR Sendai,
B IYIR<EFI Japan

IoT-Al/ BENETV R
Fh o~

X
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303 T. Endoh Society 504X 2% NEDIA 256[@ & [Kyoto, Japan [2019/10/3 [EILKZ BfrAE
MRAMAR—ZAI7Z T [FTF /AR 1
r—varrntvd— (JA—JLRH
DEATHR (2019)
304]T. Endoh Ultra-Low Power Brain— [IEEE CPMT Kyoto 2019/11/1 [RALKE BEE
Inspired Processors and |Symposium University, 9
Neuromorphic Japan 2019 Kyoto, Japan
Processors with
CMOS/MTJ Hybrid
Technology for Edge Al
Systems
305|T. Endoh STT-MRAM and 8th International [Tohoku 2019/11/2 |EAL K= BFEE
CMOS/MTJ Hybrid Al [Symposium on  |University, 7
processors for Low Control of Sendai,
Power Edge System Semiconductor [Japan
Interfaces
(ascsn
3065z B H L Society 504X 2B EE [FSU R 2 AE [ELVTRT [2019/11/2 [RALKE BfrAE
WIEHBENERRT |UTIL-HoT7 [RATIH |7
BMRAMAR—2Z AI7 1) (L 22019 RR
r—iarvotyi—
DA INTGR
307|SIB/RHM. ZE(S/N\T—FE. AR |EXRFEPRS [RILKZE. Mlf2019/11/2 | KE BEE
24 WBG T/AMRIZEIFz |BFT/NAR/¥(|& 8
NT—EDa— LT | BAREHER
DR ERMRE
308 L H{@#h. LA |GaN-HEMTA—3v /& [[CAMEZFRE |BARKRETL [2019/12/2 [ILFEKRZE [EECEES
R BREOTFEEICEY [LXE $F74E |ZE8. B
BIRET FHHEER
309]S. Moriya, H. Time—series information [The 2019 Berjaya 2019/12/3 |RALKZE OBEHRRK
Yamamoto, Z. |processing in cultured International Times Square
Chen, K. neuronal network models|Symposium on Hotel
Wakimura, A. Nonlinear Theory |Kuala
Hirano-Iwata, and Its Lumpur,
S. Kubota, S. Applications Malaysia
Sato
310|M. Shinozaki, J. |Ferromagnetic 17th RIEC Tohoku 2019/12/5 |HIL K= RRA—HEK
Igarashi, J. resonance and current |International University,
Llandro, H. induced magnetization Workshop on Sendai,
Sato, S. switching in nanoscale |Spintronics and [Japan
Fukami, and H. [CoFeB/MgO magnetic |10th JSPS
Ohno tunnel junctions Core-to—Core
Workshop on
“New-Concept
Spintronic
Devices”
311[C. Zhang, Y. [Magnetization reversal [17th RIEC Tohoku 2019/12/5 [RALKZ RRE—F&
Takeuchi, S. via the combination of International University,
Fukami, and H. |spin—orbit torque and Workshop on Sendai,
Ohno spin—transfer torque in |Spintronics and [Japan
sub—ns region 10th JSPS
Core—to—Core
Workshop on
“New—Concept
Spintronic
Devices”
312[S. DuttaGupta, [Antiferromagnet layer  [17th RIEC Tohoku 2019/12/5 [RALKZ RRE—F&
R. Itoh, S. thickness dependence of|International University,
Fukami, and H. |spin—Hall Workshop on Sendai,
Ohno magnetoresistance in Spintronics and [Japan

PtMn/Pt metallic
heterostructures

10th JSPS
Core—to—Core
Workshop on
“New-Concept
Spintronic
Devices”

X
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313|K. Furuya, Y. Large spin orbit torque |17th RIEC Tohoku 2019/12/5 |RALKZE RRAA—HR
Takeuchi, B. in W/CoFeB/MgO with [International University,
Jinnai, S. high W resistivity Workshop on Sendai,
Fukami, and H. Spintronics and [Japan
Ohno 10th JSPS
Core—to—Core
Workshop on
“New-Concept
Spintronic
Devices”
314|7EIE X . LHE|Edge condition of PASPS-24 % [®RILK=2. il|2019/12/1 [RILKF RRE—FER
B3, A+ Ef|nanoscale magnetic 24E|FBIKIZEH | BT 7
A. J. Llandro. |tunnel junctions proved |[FAAE>I%
EHEE. F R |by spin-wave resonance |DEEELIGFH
B, K.
PNCEL
315 WA HEL TR - B (SZ2EH )18 [BHRBETE |2019/12/2 [RiLX2 BEEE
i T—FTOF R |REMREHR | SRR, 5|4
DR &<k DHTLLERE | BT B
/\
FHEA L
316 FEHE5A RO E1—T,27 [HEIEARLES  [HEERT [2019/12/2 [HILKFE BEFER
DEFE = 6
317]S. Katoh Introduction of current |CIES Seminar Station 2020/1/15 |EAL K= BEEE
research (3rd CIES Power |Conference
Electronics Tokyo, Sapia
Forum) Tower
318|T. Suemitsu GaN power device CIES Seminar Station 2020/1/15 |EAL K= BEEE
technology (3rd CIES Power |Conference
Electronics Tokyo, Sapia
Forum) Tower
319|Y. Takahashi Power Module CIES Seminar Station 2020/1/15 |EAL K= BEEE
Technology for WBG (3rd CIES Power |Conference
devices (GaN-on-Si,SiC)|Electronics Tokyo, Sapia
Forum) Tower
320|H. Shen, and T. |A Novel Cluster Validity [The 3rd International |2020/2/10 |EdL K= RRA—FEK
Endoh Index using Global Symposium for |Affairs
Separation and Local The Core Center,
Dispersion for High Research Sendai,
Accuracy Image Clusters for Japan
Classification Materials
Science and
Spintronics
321| =B H AR HIXMRERETN [SNTEES2 |HF K. B&[2020/2/10 [RILKZE BEEE
FEEAFMEEFAO (LN (@A
I~ EEHRER [L—Tndok
FHA—ToA4/_"—  |SURSIL]
DasREFESEE~
322|T. Saino, S. Write—error rate of The 3rd International |2020/2/10 |EdL K= RAZ—FKR
Kanai, M. nanoscale magnetic Symposium for |Affairs
Shinozaki, B. tunnel junctions in the |The Core Center,
Jinnai, H. Sato, |precessional regime Research Sendai,
S. Fukami, and Clusters for Japan
H. Ohno Materials
Science and
Spintronics

X
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323|G. Yamagishi, [Design of a Resilient The 3rd International |2020/2/10 |EdL K= RRAA—HR
M. Natsui, and [Nonvolatile Flip—Flop Symposium for |Affairs
T. Hanyu with Common—Mode The Core Center,
Write Error Detection Research Sendai,
Clusters for Japan
Materials
Science and
Spintronics
324]A. Kurenkov, S. [Spintronics for uniform |The 8th RIEC Tohoku 2020/2/13 OEHX
Fukami, Y. artificial synapse and International University,
Horio, and H. neuron Symposium on Sendai,
Ohno Brain Functions [Japan
and Brain
Computer
325[M. Natsui, T.  [Impact of nonvolatile=  [The 8th RIEC  [Tohoku 2020/2/13 |BRILKZE [REEECES
Chiba, and T. logic design techniques |International University,
Hanyu for spintronics—based Symposium on Sendai,
edge Al computing Brain Functions [Japan
and Brain
Computer
326 T. Endoh Nonvolatile Logic and 2020 Marriott 2020/2/16 |ERILKZE [REEEES
Smart Nonvolatile International Marquis
Processors with Solid—-State Hotel, San
CMOS/MTJ Hybrid Circuits Francisco,
Technology for IoT and |Conference CA USA
Al (AloT) Edge System [Forum
327|J. Igarashi, K. [Thermal stability of F67(EIGAYE (LB KRS, B/(AH: EE[FND [EECEES
Watanabe, B. 1X/X nm magnetic PLEEPME (R 2020/2/28
Jinnai, S. tunnel junctions with EE (RRFE
Fukami, and H. [interfacial or shape H3/13)
Ohno anisotropy at high
temperature
328|K. Furuya, Y. Low—current spin—orbit |5E67[EIiFAYIE | LB K., B|2A%0: PN OBEHRRK
Takeuchi, B. torque switching of PLEEPME (R 2020/2/28
Jinnai, S. W/CoFeB/MgO B (RRFE
Fukami, and H. [nanodots by tuning W B3/14)
Ohno resistivity
329|T. Dohi, S. Current=induced motion [$E67EIIGAMIE | LB XS, K| A% EEPN-2 RRA—HEK
DuttaGupta, S. |of synthetic PLEEPME (R 2020/2/28
Fukami, and H. |antiferromagnetic EE (BRFPTE
Ohno skyrmion bubble B3/14)
330|7kiB t&, Bk [Estimation of switching |5E67[EIfG AR [ E& K, B[A40: HiLtXZE RRE—FE
#EX, A IE |energy barrier by String |FEEZ2ME R 2020/2/28
Z. =% BER [method assuming side- |;EE& (REFTE
wall damage in B3/14)
perpendicular
magnetized magnetic
tunnel junctions
331]Y. Saito, N. Large spin Hall effect The International | Montreal, 2020/4/25 AL KE OBEHRRK
Tezuka, S. and enhancement of Magnetics Canada (Abstract
lkeda and T. perpendicular magnetic |Conference 2020 |(Canceled) publicized)
Endoh anisotropy in artificially [(INTERMAG
synthesized W/Hf 2020)
multilayers/CoFeB
system
332|M. Niwa, K. Structural analysis of The International | Montreal, 2020/4/25 |ERAL K= BiFEE
Kimura, T. CoFeB/MgO-based Magnetics Canada (Abstract
Naijou, A. perpendicular MTJs Conference 2020|(Canceled) publicized)
Oshurahunov, |with junction size of less [INTERMAG
S. Nagamachi, [than 20 nm by STEM 2020)
H. Inoue, H. tomography
Honjo, S. lkeda
and T. Endoh

X
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333|H. Honjo, M. Influence of hard mask |The International | Montreal, 2020/4/25 AL KE OBEHRRK
Niwa, K. material on magnetic Magnetics Canada (Abstract
Nishioka, T. properties of Conference 2020|(Canceled) publicized)
Nguyen, M. perpendicular MTJs with [INTERMAG
Yasuhira, S. double CoFeB/MgO 2020)
lkeda interface
and T. Endoh
334|T. Endoh, H. Recent progresses in 2020 Symposia |Online 2020/6/14 [RILKE BEEE
Honjo, K. STT-MRAM and SOT- |on -19
Nishioka, and S.|MRAM for next VLSI Technology
Ikeda generation MRAM and Circuits,
TMFSA
335[H. Ohno (Plenary) Spintronics 78th Device Online 2020/6/22 |t KZE BFEE
Device—Scaling to Single|Research
Digit nm and More Conference
(DRC)
336|H. Koike, T. Review of STT-MRAM  [The 31st Online 2020/8/17 R K% BEEE
Tanigawa, circuit design strategies, |Magnetic
T.Watanabe, T. |and a 40-nm 1T-1MTJ |Recording
Nasuno, Y. 128Mb STT-MRAM Conference
Noguchi, M. design practice (TMRC2020)
Yasuhira, T.
Yoshiduka, Y.
Ma, H. Honjo, K.
Nishioka, S.
Miura, H. Inoue,
S. lkeda, and T.
Endoh
337|T. Endoh Recent progresses in The 31st Online 2020/8/18 |EAL K= BiFEE
STT-MRAMs and Magnetic
Nonvolatile Brain— Recording
Inspired Processors Conference
Based on CMOS/MTJ  [(TMRC2020)
Hybrid Technology for
Ultralow—Power loT/Al
Systems
338[RERTH AEVPOZSRIZE BT (EHBFEZD |Online 2020/9/7 [RALKZE BrrAE
ERMAT)EFHBESD [1BECEHLH
YEa—TF4vT RIIN—T E1
Bl EDFE#
339[E=BEH ED REVROZSZAY (581 EGFAYE |Online 2020/9/9 [HALKZ BrrAE
WCEHWAIT Oy |FRUEHME
ER
340|J. Igarashi, B. |Energy barrier of X/1X- |581[ali5 AR [Online 2020/9/10 [FIL K= OBERE
Jinnai, V. nm shape—anisotropy PoMEE
Desbuis, S. magnetic tunnel EE
Mangin, S. junctions at high
Fukami, H. temperature
Ohno
341|R. Tamura, N. [STT-MRAM memory ~ [The 15th D2T  [Online 2020/9/17 [EALKE BEEE
Watanabe, S. test system with an Symposium, The
Sato, H. Koike, |electromagnet University of
S. lkeda, T. Tokyo
Endoh

X
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342|H. Ohno Spintronics Nanodevice [On-line SPICE- |Online 2020/9/23 |EmAL K= BiFEE
— How small can we SPIN+X
make it and what else Seminars
can we use it for
343|Y. Takako, D. [Systematic Design Flow [2020 Online 2020/9/30 [FIL K OBERE
Suzuki, M. for Realizing MTJ-Based|International
Natsui and T.  |Nonvolatile FPGAs Conference on
Hanyu Solid State
Devices and
Materials (SSDM
2020)
344|G. Yamagishi, |Design of a Magnetic— [2020 Online 2020/9/30 [ERALKZE OBEREK
M. Natsui and | Tunnel-Junction-Based [International
T. Hanyu Nonvolatile Flip—Flop Conference on
with Common—Mode Solid State
Write Error Detection Devices and
Materials (SSDM
2020)
345|H. Shen, Y. Ma |A High Accuracy Cluster|2020 Online 2020/9/30 [ERALKZE OBEREK
and T. Endoh | Validation Index International
Processor using Novel |Conference on
Global Separation and Solid State
Local Dispersion based |Devices and
Architecture for High Materials
Efficiency Machine (SSDM), L-10-
Learning 01
346|T. Hanyu Challenge of Nonvolatile |The University of|Online 2020/10/2 |EAL K= BEEE
Logic LSI for Edge Al Aizu Research [(The 4
Applications Cluster Forum University of
Aizu)
347| PIEHESA FERMEODYIHRS |BTREFT/V |Hybrid 2020/10/3 [RAL K= BEFER
EAE1—TA2Y (A RTA—FLR|GRER) 0
LSIO P& #
348|S. Fukami Spin-orbit torque— 6th International |Jedu, Korea [2020/11/3 [ERIL K2 BEEE
induced magnetization Conference on |+ Online
switching for high—speed |Electronic
embedded memory Materials and
Nanotechnology
for Green
Environment
(ENGE 2020)
349|T. Hanyu Impact of a nonvolatile [The 6th Jedu, Korea [2020/11/4 |ERIL K% BiFEE
multiple-valued circuit  |International + Online
technique for energy— Conference on
efficient binarized Electronnic
neural-network Materials and
hardware Nanotechnology
for Green
Environment
(ENGE2020)
350(J. Igarashi, B. [Variation of energy 65th Annual Online 2020/11/6 |EIL K= OEEHEK
Jinnai, V. barrier with temperature |Conference on
Desbuis, S. in X/1X-nm shape— Magnetism and
Mangin, S. anisotropy magnetic Magnetic
Fukami, and H. |tunnel junctions Materials (MMM
Ohno 2020)
351|Y. Saito, N. Flat and Highly (100) 65th annual Online 2020/11/6 |ERALKE RRA—HR
Tezuka, S. Texture of MgO Tunnel [Magnetism &
lkeda and T. Barrier and Magnetic
Endoh W/Hf Thickness Ratio Materials
Dependence in Conference
MgO/CoFeB/(W/Hf)-  [(MMM2020)

Multilayer Large Spin
Hall Effect Electrode
System

X
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352|T. Oka, D. Challenge of Energy— 2020 Online 2020/11/1 |ERILKZE OBEFER
Suzuki, and T. |Efficient Edge—Al International 6
Hanyu Hardware Using Symposium on
Spintronics—Based Nonlinear Theory
Nonvolatile Logic and Its
Applications
(NOLTA 2020)
353|EB 5, BRI | FEROCYILSID/N | B R EHEI== |Online 2020/11/1 [RALKZ [EECEES
B OPEERIN |7 T4V TRy R EifRE (T 7
FHlEERATIET 5 — [YAoH1v
RE 2020)
354#5K K#, 3 | FHER FPGAN—X |30 B A2 |Online 2020/12/4 [&AL K BrrAE
£ &Hih Binarized- g
Convolutional Neural £e2EKXE
Network7Vt5L—4% |(JNNS2020)
Df=hD LUTS T kE
0L £
355|T. Endoh STT and SOT MRAM  [66th Online 2020/12/5 [ K BEEE
technologies and its International
applications from IoT to |Electron
Al System Devices Meeting
(IEDM)
356(B. Jinnai, J. High—Performance IEEE Online 2020/12/1 [BRILKZE [EECEES
Igarashi, K. Shape—Anisotropy International 6
Watanabe, T. Magnetic Tunnel Electron Devices
Funatsu, H. Junctions down to 2.3 Meeting 2020
Sato, S. nm
Fukami, and H.
Ohno
357|F. Zhong, M. [Power—Gating Switch- |The 4th Online 2021/2/24 R KZE RRE—F&
Natsui, and T. [Control Technique for International
Hanyu Nonvolatile Logic LSI Symposium for
The Core
Research
Clusters for
Materials
Science and
Spintronics
358|J. Igarashi, B. [Ultra—Small Shape- The 4th Online 2021/2/25 [EALKE BEEE
Jinnai, K. Anisotropy Magnetic International
Watanabe, S. Tunnel Junctions: Symposium for
Fukami, and H. |Physics and Device The Core
Ohno Engineering Research
Cluster for
Spintronics
359|H. Shen, Y. Ma, |A High Accuracy Cluster|The 4th Online 2021/2/25 |EAL K= BiFEE
and T. Endoh | Validation Index International
Processor using Novel |Symposium for
Global Separation and The Core
Local Dispersion based |Research
Architecture for Low—  |Cluster for
Power MTJ/CMOS Spintronics
Hybrid Machine Learning
System
360|J. Igarashi, B. |[Shape—anisotropy Tohoku-Lorraine |Online 2021/3/3 |&ILKZE OBERE
Jinnai, S. magnetic tunnel Joint Conference
Fukami, and H. [junctions with 2021
Ohno multilayered ”Spintronic”
ferromagnets
361|J. Igarashi, B. |Physics and stack 568[E] it FAMIE [Online 2021/3/17 |ERAL K= BiFEE
Jinnai, V. engineering of ultra— PoEEPHE
Desbuis, S. small magnetic tunnel EE
Mangin, S. junctions using shape
Fukami, H. anisotropy
Ohno

X
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362(=if HE Scalability of Quad BEFIEIBEIES [Online 2021/4/13 [&ALKE BrrAE
Interface p—-MTJ = EIERERH
for 1X nm STT-MRAM |FE£&
with 10ns
Low Power Write
Operation, 10 years
Retention and
Endurance > 10"
363|B. Jinnai, J.  [Ultra—Small Shape- IEEE Online 2021/4/26 [EALKZE BEE
Igarashi, Anisotropy Magnetic International -30
S. Fukami and [Tunnel Junctions Below |Magnetics
H. Ohno 10 nm — Material, Device |Conference
Engineering, and (INTERMAG)
Performance 2021,
(invited) CG-01
364|J. Igarashi, B. |Crossover of IEEE Online 2021/4/26 AL KE OBEHRRK
Jinnai, Magnetization Reversal |International -30
K. Watanabe, S. |Mode With Thickness Magnetics
Fukami and Diameter in Shape— |Conference
and H. Ohno Anisotropy Magnetic (INTERMAG)
Tunnel Junctions 2021,
CG-02
365|T. Endoh Advanced MTJ and SOT [IEEE Online 2021/4/26 |RILKZE BEE
Technology International -30
for Al and Automobile Magnetics
applications Conference
(INTERMAG)
2021,
CG-07
366(F1 4 &5A FEZEODSYINES  |LSIEV R T LD [Online 2021/5/10 [EAL K BrrAE
TyPAN—F T—yiavS
DITNTEALDE (2021
2
367|H. Naganuma, |Advanced 18 nm Quad- [2021 Symposium |Online 2021/6/18 | K OBERE
S. Miura,H. MTJtechnology on
Honjo, K. overcomes dilemmaof VLSITechnology,
Nishioka, T. Retention and T12-4
Watanabe, T. Endurance underScaling
Nasuno, H. beyond 2X nm
Inoue, T. V.
A.Nguyen, Y.
Endo, Y.
Noguchi, M.
Yasuhira, S.
Ikeda, and T.
Endoh
368|T. Endoh Recent progresses in The 32nd Online 2021/8/17 |RALKZE BEFEE
STT-MRAMs, SOT- Magnetic
MRAMs for lowpower RecordingConfer
Al/IoT Processors ence (TMRC
2021)
369||A £, B |\ —=4 T4 #EET [ERERFRE |Online 2021/8/26 [EAL K [EECEES
F M PE |ETEFKRISC-V CPU [ XEEEARS
#Hah DERERET
370|T. Endoh STT-MRAM and Asia—Pacific Online 2021/8/26 [ERIL K% B
MTJ/CMOShybrid NV-  [Workshop

application processorfor
IoT and Al era

onFundamentals
andApplications
of
AdvancedSemico
nductor
Devices(AWAD
2021)

X
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371|F. Zhong, M. Dynamic Power—Gating— [2021 Online 2021/9/7 |EALKZE OBEREK
Natsui, Switch International
and T. Hanyu Control Technique and |Conference
Its on Solid State
Application to an Devices and
Energy-Efficient Materials (SSDM
Embedded STT-MRAM [2021)
372|D. Suzuki, T. A Memory—-Access— 2021 Online 2021/9/7 |EALKZE OBEREK
Oka, and T. Minimized BCNN International
Hanyu Accelerator Using Conference
Nonvolatile FPGA with [on Solid State
Only-Once-Write Devices and
Shifting Materials (SSDM
2021)
373 T. Endoh Ultra Low Power Al Global Summit  |Online 2021/9/20 |RALKZE BFEE
Processor and Expo on
Based on CMOS/MTJ Magnetism and
Hybrid Magnetic
Technology Materials 2021
(GSEMMM
2021)
374(hEF T/ AL |Al 2582[E] 15 ¥ | Online 2021/9/23 [ILFEKZF RRE—FER
Hx GaN /Ga N HEMTEA  [afiE i
O RETFELTI/A/T [[ES
F—IvUEE B
375]Y. Ma, T. Li and [High-accuracy and The 5th Online 2021/10/2 R K RRE—F&K
T.Endoh High—power—efficiency |Symposium for 6
Intelligent Processing The Core
Circuit Engines for Research
Adaptive Learning and |Clusters for
Recognition on Al Materials
Processor Systems Science and
Spintronics, and
the 4th
Symposium on
International
Joint Graduate
Program in
Materials
Science
376|H. Koike, T. Review of STT-MRAM |The 5th Online 2021/10/2 |ERALKE BEEE
Tanigawa, T. Circuit Technologies, |Symposium for 7
Watanabe, T. and a Design Study of |The Core
Nasuno, Y. 40-nm 1T-1MTJ 128Mb |Research
Noguchi, M. STT-MRAM Clusters for
Yasuhira, T. Materials
Yoshiduka, Y. Science and
Ma, H. Honjo, K. Spintronics, and
Nishioka, S. the 4th
Miura, H. Inoue, Symposium on
S. lkeda and International
T.Endoh Joint Graduate
Program in
Materials
Science
377|=EEH AR CMOS/MTJ Hybrid70 |EFH#B/r—4F |EHR 2021/10/2 |ERIALKZE BEEE
TyH - AEICESEE [LY)a—tay 9
HERELRHEBETND (E2021
LR DRR
378|T. Hanyu Challenge of MTJ-Based|2021 IEEE/ACM |[Online 2021/11/1 |EIL K= BEEE
Nonvolatile Logic—in— International 0
Memory Circuits and Symposium on
Their Applications Nanoscale
Architectures
(NANOARCH
2021)
379|885 %, BHHE | BIFBREEISE/ XT— [IEICE T4 4277 |Online 2021/12/2 [RALKZE [EEEES
#OPEER (T4 T RAuFH] |4 T72021
ez OTERD
DY LSI ADIGF

X
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380 T. Hanyu Challenge of MTJ-Based|Joint Seminar of |Online 2021/12/8 |&RAL K BiEEE
Nonvolatile Logic—in— BRAIN
Memory Circuits and INSPIRED
Their Applications COMPUTING,
PHYSICS,
ARCHITECTURE
S, MATERIALS
AND
APPLICATIONS
(BICPAMA)
381(B. Jinnai, J. Fast Switching Down to [IEEE IEDM San 2021/12/1 [RILKZE [EECEES
Igarashi, T. 3.5 ns in Sub-5-nm Francisco + |3
Shinoda, Magnetic Tunnel Online
K.Watanabe,S. [Junctions Achieved by
Fukami, and H. |Engineering Relaxation
Ohno Time
382|D. Suzuki, T. A Memory—Access— IEEE 14th Online 2022/12/2 |RALKZE OBEHRRK
Oka, and T. Minimized BCNN International 0
Hanyu Accelerator Using Symposium on
Nonvolatile FPGA with  |Embedded
Only— Once—Write Multicore/Many—
Shifting core Systems—
on—Chip
(MCS0C2021)
383]Y. Saito, S. Co/Pt/NS/Pt/Co (NS= 2022 Joint New Orleans [2022/1/10 [RAL K% [REEEES
Ikeda, and T. Ru, Ir) synthetic MMM-Intermag |(Hybrid) -14
Endoh antiferromagnetic layers |Conference
for spin—orbit torque
switching originating
from the spin—Hall effect
384(T. Hanyu Prospects of MTJ— The 3rd weblZ& B 2022/2/15 |ERAL K= BiFEE
Based Nonvolatile International virtual B
Logic—in—-Memory Symposium on
Circuits and Their Al Electronics
Applications to Al
Hardware
385|T. Oka, D. Design of an Energy-  |The 10th RIEC |weblZkd  [2022/2/19 [ERILKZ [EECEES
Suzuki, and T. |Efficient Binarized CNN |International virtual BifE
Hanyu Accelerator Using an Symposium on
Appropriate Schedule of |Brain Functions
Intra— Data Life Time and Brain
Computer
386(EHAKE, B |RAEVFO=IRHRF |[EFRFEHREREF |weblTkd  [2022/3/18 |RILKZE [REEEES
Hes, PIEFIL [ R—IXTBEHFPGA: | SHREKRR2022 |virtual BfE
RHEENBEEAATRE
N—RI7TS5uk
TA—L~DHE
38[EH S, FEFZLSIAITAZE/N  [ICDZ % - EFH [Online 2022/3/19 [RALKZ [EECEES
BHERPE (TS —T1VI (Y |RR
#Hah FHEIEET D ENRIHIEH
ICB9 28R
388|Y. Takahashi [Integrated power 6th & 7th CIES  |Online 2022/3/22 |RILKZE BEEE
electronics technology |Technology
applying wide—bandgap |Forum
devices
389| =B Bl HEDEZEEVALIT: [6th & 7th CIES  [Online 2022/3/23 [RALKZ [EECEES
X AT LREE T |Technology
A= MO Bl [Forum

H /World-leading open
innovation platform of
fusion technologies
bridged IT and
transportation system
areas

X
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(8 THE) OPERA FEEIEM—T [FEEH#E: R K]
fEEZ: HROMEFVRADIT- WX RATLAMERILIMOZ I B H ORI

® 2K
No ZEZ FE(REHKL) SEERE |(REEMEHE |ZEEAR |(FE i
(BEAETHMAFARFEESE)
1| FEp29FE ER PR | XERZFE KEEH RiLKF 2017.4
SBOXEREKE
=R (RIEHTE B
FERFT)
22017 IEEE International |[IEEE International M. Bersweiler, | ERIL K= 2017.4
Magnetics Conference, |Magnetics Conference H. Sato, S.
Best Poster Award (INTERMAG2017) Fukami, F.
Matsukura,
and H. Ohno
3542 (20175 FF) (A @it EIANISFAYEZ|W. A Borders [HALKE 2017.5
ICAYBZREERE =
)
AICAYEFRETE |2t EIE AN RYEF|W. A Borders [RILAF 2017.7
REBREENE =
5|Best Poster Award  |The 3rd InPACT C.Zhang S. |HIXZE 2017.9
Internatinal Symposium Fukami, H.
on Spintronic Memory, Sato, F.
Circuit and Storage Matsukura,
and H. Ohno
6(% 11 BIFEIFKR |—BHMAZATEIFR(ZEREH PN 2017.12
BaE Bl
7|IEEE Fellow IEEE H. Ohno RPN 2018.1
8|Young Researcher Asian Union of Magnetics |S. Fukami RiLKZE 2018.6
Award Societies
9|Best Poster Award  |[ICM2018(The 21st K. Watanabe |[EIt K= 2018.7
International Conference
on Magnetism)
10(2FHRE BAESES RREH E RN 2018.9
11|Best Poster Award 2nd Symposium for World |A. Kurenkov [ JbL K= 2019.2
Leading Research
Centers —Materials
Science and Spintronics
12(RIARZTPHRR (RIAKRFZIZE- TEH [BEHEXN RPN 2019.3
RE o
BEFETELSHE BhEERLESHE RREW EEHN2 2019.3
BEECEHLH
RS IT—ILFE
14BEERE F46[E (20198 FF) It [t Bx |[RiXF 2019.5
AYEzs
15|RIEC Award /ALK [—MREIEIZAESBET|ES TK ([FILKXFCEKIT |2019.11
FELEE FiRES FEIAELREE
T
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16|Best Poster Award  [The 3rd Symposium for [ & PN 2020.2
The Core Research
Clusters for Materials
Science and Spintronics
17[RLEXZIEHER (REXZIZH-ITFH (LIE 8% [FLEXZE 2020.3
RE xH
18[JATA7HAMR [RRIEXY RPN (k8 & BLXZF 2020.7
AT E BIRMZERE 70V TA7
MR
19|16 AP R EES [CAMEYS E+EMK |RIEXE 2020.11
EERE
20| RE ESPN E+EMA  [FILEKE 2021.3
21| 55498 (20205 =) (ICFAMEF = E+EMK |RIEXFE 2021.3
I FAMBEZAERE
&
22|Best Poster Award The 4th International E+E#AK [FEiEXE 2021.3
Symposium for The Core
Research Cluster for
Spintronics
232021 FELBERF R [(BEREARFERLIZMBERK E5r "IEKRF 2021.12
RIEXHEEREE [ERE
FIEMBEL SR
XHFEBFHNE
24| H# EHARERE AP EHZEAFH LRFRER X |[RILEXFE 2022.2
HEAE
25
26
27
28
29
30

S
X
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#tEeEEICHITE-O—K3y S

M) N"O—I LY bAZIREM ~TY—2 - N"T—ILY +AZY ADER~

BERTHRE, RIEXZ - EBRERILY FOZ) ZXHRMAK L 4 — (hEA—F 1/
R—Ta ilm (ERREAR) IIBREALYRTE) NICESEEI VY-S TLEEEL, B
WEEFED SN L DEEZ/MIBT 5, RIRSNF-ETO (HHLEOFEFREEEE . XE
HeE) LRMEARMREERALT. AZEOREEAR—XI(Z, /M - FRAK - B/N\T—FE
%t DC-DC avN—4 . BERAM/AT—ES a—)L, ISR T L, FHtistEGER. &
53y OBRBER, KRS — FEREE OME - ARZEZERL 2025 £ H 50K/
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