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(LaMnO3)2/(SrTi0Os)2 b~ T(LaMnOs)2 /(SrTiOs)1 D5 M H A HAH HAEH A K&
WS, ZHUTEHIPEIZ X AHIR D721 Mn—O—Mn R % & TREL RO A Y
FTLILEDEEZ LD, EHICYFHEITBWTIL, fix OR(LHOERBEKREDT-H0
FERELTHWOILS SrTiOs 128\ T, R 22 LAt G, A A —u M A AEH
EEEUIHAEEIT2WV, ZOME - B HIREZRE LT, BEFOREEICRE RN E &
VOO AR ZRBAL , E7 ., RE COREMEC N E S A TSI A4S
Do ZOIED, BEFRDSAAITOWT, R % FF> LaAlOs/SrTiOs[001]F5 & ks 1 &
e D720 [011 R AR 712D T L 8 IRETOIEILIL B - /s izt fi L
Too ZOREHR, T OFFR72E IR K 3 2FERIZ O =\ AR Nl L T
AV

p-type n-type
o o@o |
09.9 W 0-0 t
Al o — =
g; sn=1-5 o Q“/_/ n=1-5
o0 o@o J
O@O0 Q-0
sst@QoQ© S0 O @ O +— Tio,
o Xe Q@
o@ «— 0@ 0 <—
939 %ﬁxed OSO fixed
Ti

1. LaAlOs/SrTiOs 7 & i,
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7285, QMAS I[ZEAL TiE, ARFHEEZITTDITHTZ0EU TR 2 7o =— XIS U THERE
PEIREZAT Tz, —BIE LT, /o al =T - AL #E A EAE A OBV 72D 2 i
SRR RE QMAS (2L Au(11D)RA DT 258 E RN E BRb bR
HAEEMERL TS, 2Ol TARBICEY, BRI L —T 34> TW5H(Ce R—
7)CaMnOs <> RNiOs(R (%, 7> % /AR OFK LizUIX LI b /oa) =T A
RS A YN RS AN AT REE e o7, SRS E 1 R LA VRO LIz L~ T
BRI QMAS ORERESLIRIT, AFEICBITOIREREEDO—DTHD,

WFFEE E 11 —@ N TEBRRZRIZL TS PHTIO:2 ZRIZOWTIE, Pt ERED R )
OB E L T, BBE IR T 2L —OE RN ALV EZITRV, SV
TiOz TOfERLHHEE L, R TR 2 ILNERENCTWHEEZRLIZ(K 2 21),
iz, FSALEICEE SR 2SR T DIREA AR O, BR R 2 IO OTE M b=
FNX—% BFEL DR TR T2, ZNHDZEEWATU T, BB DML T~
BARMIZIE, Tisd $LBEIZ DWW T AN —a AR EEA U 28BS B L5 R
AT/ o72m, FOREF, U OF B3z K RO B IRED RTEMIC K&/ 8%
5.z %% AL, @87 U OFEBOEEM AR L, Zofth, BREZEILRH AT —A
MENLO B2 A B =L — 5 L (BEELS) L FH O R IEA DT | Uik
ANRTNVDFEFIEEHENL L, O-K AT MU\ T, BREZEHLDOA I L DR E
DA E ST,

.

2

§+|‘— 6 "ll"i()j(l) | TiO2(2) | TiO2(3) TiO2(4)
S . a L .

> 5 [FEEEETHS t ) s
N B RIBMA T R ILE—=

H 4 .
g

P

Pﬂi 2 | |

¥ 2 4 6 8 10
Hk

=

Pt BAB A 5 D EERE (A)
2. Pt B B 22 LI = R L — D B,

EBIZ PHTiO2 5RIZ DWW, E A RO G A IS 25 R CIRELZ%, Bl o
BIREE AR | Lay e — R E S(SBH) 2L 72, 7212, Pt IZ#54% TiO:
RIECEESR KB Z 1R EEAL- S AL RO E AT\, BRFRKEIZEY SBH
DB ZAL T HZ AR LTZ(K 3 ),

EERT N —T DB N ThoT=~v o BT HONWT, £, BHERBE DML
1772572, LaMnOs {22\ T, ZEMREE (F5I2 Jahn-Teller 235 H) L L ERAT
BRI, SHIZ, Ladf IZA YAy —a MHAEAER U 28 AL HE 217720, Ladf
TRILE =L UL D FBE R 22 EREE B L O BRBRFAR O Y 22 ETEIIE L
WEBLIWEEHER LT, EEOT NAATIL, R Elcoe 22y Lk R LR
1 HWHINDZ E & CaMnO3<° LaVOs 22DV T, TEXF /L7 (B B4
% N2 W) & 22 B /e BER R (HHERRF) 22U =7 ik o & BH T~ 7=,
LaVOs ¥ Mn %=<° Ni % (eg SRHEFR) EIXE/2D | d FE 123 tog WUED FAAFAET DT80,
BERFEDO TE XX YV ELDOFEYL e B RETEMNCEIIERDIERH->
720 ZOZENE, BALI T AR DHEM O S ERMEICE BT %, LaMnOs (22T,
BT BB 1 TIdze  ERBRIC SrTiOs L@ E (B 7) 1238V T, E
LA R O BRE 7=, CaMnOs Tld, B R —7 1205t n 8 81452
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EMHESN TS, X 41X, CaMnOs IZFE R —7"ZhEL7zBED, /oal) =T 0%
BOBEAIZHOWTC, R E O RZ2/RLI-bDTHD, CaMnOs 1X, /o R—71k
RETIX, G-Z A7 MRS OB (X 4(a) THA L 0 3B &2 Hd, T958kaMED
JRELT, 2oalV =Tk, HDWIE, FSBE, L) 2 FEEOBEMI T I TNDD,
AW TIX, BFR =712, ZEREM BAER OS2 =T MR BT 52
DR CE T, M BEDFEZ LT LO G ETHHLO TIFRWV, F—7 L7z CaMnOs3
D FEEIRIE BT 2 HfR A RO DL O THY BRI LD ELFF A HfE 11,
HERLH R THD, I, MRS ELHEN AR T Pl S RTED == BEE VWA 2 8280,
MEME I I1TDH Mndd $#L3E O E M B O MRS 271 <, U=2.13eV, J=0.39eV
(Ueg=U-I=1.74eV)YDIEE ST, 2D XIZ, RFED BV Uy OEITHLEZRY/ NS, EiR D
LDA Of TR RZ BSHHTEHLWIZEN, AR THLZ LA E KL TS,

BRRRENEFEL.
ELMARORE ELARA b T hi-FfE

EREM

(s

i

=l

3. MeF KL SBH DR,

1004 -
(b) _m-!
—8— N.=0.00 ./:/0‘:
—e— N.=0.05 / / ,::‘
3 ||==Ncos 728
Ssof [tmen | S
5} Ne=0. g
E (in electrons/f.u.) /.%:%*/
S ./ a / * /
™ - / / :/ #*
0-h-oBime o :‘é;:"/-*-/-/: ----------
=5 ety
30 60 90

Canting angle 6(°)

4. CaMnOs IZEFR—7ZHLI-BED ) oa) =T RO FEEL, (a) Gy b G-
AT ROERIEPERRFE ORI, (0) R — 7 HF D2 OF %= /L —0D 0 K 17

WIZ, BRI NV—T DX —7F o AN CHD RNiIOs(R=Y, T2 % /AR D& —JFELEH A
(C LD IR ED MR RWALA TS, RNiOs 1% R A4 RO AT L > TEFIRAEN
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AT D REHIERIE CHHIEND, ERCTE-D4—7 v hE72% NdANiOs (2
2T, YNiO3 XY, LaNiOs {2 DWW TH RO FH R Z1T720 ZEMEZFH (X 5 &),
BEfF DR - FHRFE REF B D72 WFERNELNTND, SHIZ, =7 /LD 3d HLuEDE
TFIBADN R B — BRI A A N — B [ R — %95
GGA+U ¥l & VTR, AT RS CTHOWO LTS U OEE) 6eV) Tk, YNiOs,
NdNiOs T/ iR L0 SR D 22 EAL SV CTUEI D FFAED B BN /2o T2,
Fo, TNHOWE TIE, ASATARERIRFE R ET L TS ATREMED fFE i SV TUVLD03,
2 A FRIFR I COFREICLY . A A TR FRF D2 Eff 13 D - Lo e Lz,

0.20
AFM(TSO-éype) AFM(T-type)
b y @ a 9 . & £ = 3
o.15-t> g , .[\;) 6 @a, Qj
a N Q')K‘ ) o)) T o
~ 1 e ® e Sy G
= @ o o0 <
8 0.10 0 Ousg s ez
o CGDE ¢ IXIXY
E C %o a0 G0 O
g i 9020 oD oD |
= S0P ouorfo Rt Tl (
O 0.054 doad G (X3 X T 200 0
m og %ol @‘l@uw'?o“,ﬁ CROREREE
< 2090 oD &D | ;
< O LY ¥ g e AT Y
>
. —.
S A
<
-0.05 - —E— \M
A —e— AFM
1 ® —A— FM
-0.10 . . r | ;
Y Nd La

5. RNiO3(R=Y,Nd,La) D S5 15 |2 351 B K- Bk e GEREME:INMI, <
SR [AFMI, 8B [FMD O X2 EME, 4 R CIEBMEM O 2T 1L ¥
—HZHEEL THW TS, K EEIE% R TOREREIZBIT DAL V5
., R=Y TIiX Ni2 YA ;3 FERENE(TS0-type) . R=Nd Tl A BREAS T — A b
ZFFo(Ttype),

(BFFERRFE DA W FF S D B

AT ARRICHE S FE R L [J. Phys. Soc. Jpn. 77, 104706 (2008)]. Phys.
Rev. B 80, 195302 (2009) |, [Phys. Rev. B 82, 045124 (2010)]. [Phys. Rev. B 81,
214108 (2010) Ji%, =N 27 8], 13 [8], 10 [A], 6 RO 5 HEERHY, Y HETH
DIV AED, B EICEEAICERMEN TWAZEARL TN, FOLH7RTENE ., Kk
MR B DR MO EATHIRFFEIZ B L C S B & o s S B AR S 7z,
KRFEEEZFTTDHICDT-> TEEY— /L THRBERL 2 X > TE 75— B B 22
L—% QMAS 1., VoM C LA E RS R B N R T D,

F72, QMAS ([ZBL T, [ ar Ba—XC BI85 O iR 24 T3 D720 D
VL ELT, S ROIGEPIFFSN TS, Fo, KEEDOX—F v N ThHER &R IE
D /o 2) =T etk 2RO 7= O I HE i 21T 70 o T2, 2 AT T ERTE X FH R REIL.
BT AR O KRB A 7 0y = 7 b (1R PESEAE « AR BRFRAF 78 [ R AR B B B s %)
FE— 2 — AREMER BT BAFE | . ST 4 - RIS 7 0y = 7 <HLSJE R R >)
THIFRHSNIED TS,
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4. 2 REEFE WM SCER AT REZR 2 Vi /S ADBAFE
(PEERINREMITAT KT N—7)

(DAFFE RN K OVl e

W N—TE, RN —T LR E AR LR D48 TR i HENL
AT = A LH BN HEEHIT, O S YEN ZFEMAIZIE 572D O 2B
KT HZEE HIEELEL TR T o7, KV BEARIIZIE, ERHDOWITEIHRICEY 2 I
R GRS ISR S LD K Bz R LT, AR ICHMED KR35 4 A4 —F
FFEBRFEL, COEBEOEGEZ BHIELT,

RO BEAER T D0, BRICKD RO KD YRR, BIRIC LDk
TR A RS FTREZRBEREMERR L CHHIRIL T 2 TiO2 L& R DS ik 2 FEixt
G U CGERIRL ., Al D AR W 20 SR i 2 SERE T D720 DO # - ERLLE A
Btk DR A1 T o7, SR EMA B L Tl n BEEATHS TiO2 I L Thay b —
BB R O FIRE/2 M B T D Pt DMERIM BIE L7223, TiO2/ 4 i Bt A& F i
EREVEFEIC R T BRI C B OB BB AT #25 Rim OEE R E D& B B
IRIFPEIZ DWW THEEIZE L7z, SDI2, BAFE LI & 1 OREREDS, 8 AL T.7 =
TREHWCER LT m AR — L L WG SR RE CH R SN D Z &% FEEIE
T DD 1 RRAT v/ —Z ORI L7 me 25 b A L=,

/)’L( 2. ZOEFHEMMENERY A A — R ZB A OEEEFFICBEL THE LN R 2 R
Bz ofnﬁﬁﬁfé YRR 19 L, Pt/ TiO2 / Pt 7 Vs ay b —RimidEic <. %
ﬂ%ﬂ@ﬁﬁ FABG A | Ay Z b S gy N — i S D TR R A
ftéﬁ%méx%;@pmu‘:@ Wik 20 FFEIFEHIZZOA R, EE A BRI LY i OfE
{EARREZHIEEH T2 Z L2 Lo TE D BARRE L R LR AE S DR BI A B BT T 58 3T
T35 KN BRI L > TBEITAHET LV AREBLT-, [} 6 13, 20X 7 /L ay b — R
BEAIT T, BRI IR TR K (Vo) DA IC E o TEDINT AL T2 AT FE L
7‘&6@‘(%5 Pt/TiOs ﬁ@@fﬁkﬁﬁfﬁfﬁ%ﬁkﬂﬁ?& CEREKINCKRESHIETELZ L3

BRI =L 7 o =0 23 BB DRy MREEBEIZ e > TRY, il CTlik, S5I1I220
“\TE’Tﬁ/\%T RS if%)@tvﬁ( ZHWBHFZEA ARSI TN D,

Negative voltage
to TE

PtTE / N PtTE
............... (Vo rich interrace) Bt
Reverse
Reverse V ............... (Vorichinterface) NN = e V
Pt BE w_/ Pt BE Schottky

— Positive voltage =~  Forward

to TE

Forward

6. ¥ 7 v ay b —REEE IR DR KR A DAL, TE (3 L#T R,
E (3 B,

WMEFTEZ L — T, J?EB‘Z 21 FEIIL, BIRHEOSRE TRy S mEN T R AT =
X‘A%Eﬁ%ﬁ [ LY SN /M%@@é)%ﬁﬂﬁkf 2DV TREMZeFEAm 2 S L 7=,
ZORER K T IR T IO, TiO2 &4 8 M i OB LD, B o B2
E LS iﬁfé‘é_&%ﬁﬁ%# LT, NSRRIV 7 ZHDOEAF—RELTUSHTS
BRICEZER M R L2 > TCND, F7o, AR 22 E BT, Y FETEl T &~ AL
A= LUTEREL Pt/ TiO2 / Pt FFD i AT /8= L AEREL ATV L RAT
o= THERLL 7= Pt/TiO2/Pt # 712 B Th Mk SR ENED FERI R H L= (X 8),
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-
a
T

1

26

% 24 | Aum Rectifying 1
= ]
"5 221 Rus= = Pd «PtH
> ]
5 20l g Cii

e | } | | B
S 18} Fes sMo Cos aNi ]
[11] IW ]
5 162 e .
= AlmaTi ]
Q

2

T

1 | 1

42 44 46 48 50 52 54 56 58
Work Function (eV)

7. TiOz LD R AN E 2R BB 5380, S 2
Bk, fiEwhi I SR MERE THY | O TR IR A AT,

(a): - PUTIO, /Pt & (b)

Metal pads

Substrate

(©)

Positive voltage Negative voltage Positive voltage Negative voltage Positive voltage
pulse pulse pulse pulse pulse
5 2 1 2
+7V/100ms e o +7TVI100ms 0 ey +7VM100ms
4
-3 -1
3 P -2|
=z z z1 T3 g1
£2 L & £, £
1 12 . &
-5
& P -7TViH00ms 0 N -TW100ms 0
2 1 2 TTEZ 7 1 F 2 1 2 T2 A i 2 2773 1 2
viv) viv) vv) Viv) viv)

8.1 AT v/ I—TIERILT- PUTiIO2/Pt F# 70 (a)E&RE M SR IW
(b) FEfEMEIEORAIXE (o) MMERERENE, A XX 5pm x 5 um, TE Xk
M, BE 1% N EM,

é@?jﬁﬂ/~7f V%, WFZERE B QMBI T R SA Y — D 5 4 LD imab iz, 4lE
AR, FEOK Y- TIXB UL D8R KB AR 21 H LT 8 W58 1D
F‘%ﬁ%ﬁ%:ﬁo o WA 21 FEMNSLT R AR ZRIAL ., Rk 22 FEICBWTE, £V
~><-l<‘1/4ﬁ5$32/T10x F XU RN RRPA —Iv 78S L7 DM ELE LT, X 7 Ofh
Rabllz Al EZ RN U(Al EGE 1), 3R FEEOMEREIT-72(% 9), EHIT,
F X R T DT BB ARG O Kb EHEE LTz, V) — A RL A EMTIOx T v *%
R EICay M — R B AT L1201 — A RLA /ﬁ‘?bﬁ&bf Pt ZIRLI=FHE T
(Pt BB INTONWTH, FER-FHEETT 72, ZTOBITIE, TiOx F¥ 2 F/VAITHKL
Al EWFE IS Tk e 7 e e A& 2w H L,
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(a) @

Source(Al)

L=2um
101 W =200 pum Vg=100 V J

} ,_yD4OV
-101234567891011

9. TiOx ZF ¥ R/VBIZE A LT 8 Wi HE D@ X, (b) e BaMEE
BHE BLO() RLAVERDOF— bﬁﬁf WL D I,

ﬂ?ﬂ??%ﬁ'— IHEFERE R ORBICB W TH N DA AR08, ) 9 1RT
3oz BIRHBESIT ON/OFF LA/ NEWEWIRREN S L o7, Z 2 TR
23 if“ :t\ TiOx F ¥ RNV EE IO TiOx T v R/VE/SiO2 7 — Mk I L i O IR fE %
I ha— LT HTEICLD T AR DS EE R T, RARNT =— /L O R PRI
PEIZKRET DRI DAL DAL G LT, ZOFEE, X 9 OF 1 HHZERHKTT
== VT BHILIZES T, 107 BEDKE7Z: ON/OFF a5 Lokt Li=(X 10),

107 T T T T L T T T 1 5.0x10° T T T T T T T T T
Vy=20V FV,=0—>100v
10 | onoff rafio= 1. 3%107 | 40x10° L aveoov i
3.0x10° g
10°+ 4
z <
= )
2.0x10° .
10% - -
10x10° | p
10—10 | .
0oL i
10—12 1 1 1 1 1
0 10 20 30 40

10, RANT =— V&2 Ffi Uiz Al BidE 1D I Ve BIO - Ve Bh#R,

512, TIOMEDfEfE L, BIOTIO T v RV E/Si02 7 — Mt S i DOIRFED T
=— VIR EE X BRETHEXRD, X-Ray Diffraction) &7 —Y =28 HaiR 5
HI7E (FT-IR, Fourier Transform Infrared SpectroscopyiZ&ViiAL 7z, 7=—/1{Z
Fo T, 7EAT7RIRRED TiOx BERE BN T 2 —BREIC fa b 32 2B
TiOx/SiOx S HEIZEI1TD Si-O-Ti OIEFEE WA THZENHALE/R -T2, TIEEEJZU
BT X RNV T D RAZDF o AV R EE L THIRES LTS TIT-V R LS W8k
&7 — MR O SN BT, 2RO DM BHRORE GIZZ > TELDZ AR — L D3F vl
T EBELL  BENE MR T 3 ARIK LD ED R S AL TE Tz, A RIORE R TIERTR D
JONEEFE AT LT- Si & Ti OFES(Si-O-TD A T2 LT LN T P AX R S
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NTEY, BALMHEIER O~T o ISV TS, B EHE R A4 O & K8
T HZENEE THH LA AR T O R THH(H 11),

(@) (b)

Si-O-Ti SiFO-Si
T T T
10 FT-IR 1 As prepared Annealed
A
g oer ,f’ \ Anncaled | _ _
| \ TiOx TiOx
E 06l / /f‘ \ i x
2 / \ TOT OO TTHT LT T TTTTONT T LT T
% o | : R Rt R R A LR A R R R R
E / Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si Si
2 02f / 3
: / Aspropid Siox SiOx
00 L L 1
1100 1000 900 800 700

Wave number (cm'!)

11. TiOx/SiOx F 1 ® FT-IR A7 L3 L (b) 7 =— L Hi#% TD Si-O-Ti fi &
DFE=A,

EEO TiOx F v o RV E A B LN TiOW/SiOx RHE A LWE L CThTo P A % [f] E&
VA DITITHIRARNT =— LT HONWT, AN A5 A URWEZE RS Tl F v
FVEDRELAKRPEL ., OFF S\ KL Chor P RAZRHER ST 555 bdH -
7o ZOREE MR T D72 Rk 24 FEJEIZB W T, T=— /L7 B AOEHEMEZ @D 5D
72O ORRE AT LT, ZOWRRIZBW T, mEDIRITIZID T v rL 3 E LRI
LT TN T D AZOREREZE T, FTED N U DAL T 2— =0 7
L7 a v ADBFITREIL TWD, L0 BIRMICIE, 7 =— VR AR E A 7 KR 32 7y )&
FHRETHECEST, T=— AT o AOEEEEZ @D HIENTET, K 12(@1TR
THEEZ AT 25 Al BRI T, Fromv s B2 EEK CRET b g 7206,
KR E R R TT =— AT T2 D T 27 7— i (I Ve B0 7 =— L
BHERATPEDK 12(b) THD, ZOBRFE TIL, RRLT —NEMOBHIN T 0 205 2%
B/MEL, F o RV~ T a R AYGEO N R oa LB 2720, Ny ras s
7 NEMREHERE L T2 n++Si Hili 27 — NEMmLE U CL SRR O R ISR LT B 47—
ML L THOTWS, 7=— VIR A RS E 5L, ON EEEHERFL22235 OFF
BIRONDT 5, TOFER, ON/OFF LA K32, 512, X 120ITR T L7 A
Lo a/V R AL 7 (Videcade)t, 77 =— VIFERNARAF L CEA L5, S flIX 7 =— LI
MO RITPES TR L, Ve ICkDBIROM KRN AR5, 7T=— LiRELL T,
250°C~350°CHEEE D IRV R EHPH T, [AARDRE RAMETEL TW1D,

ZOERERFE S ET T =— 8 TiOx F v RV HZ DB HOW T, RSy
i OBLEO LRI EITH720 , FRIHKZFNLIAREESE 180 LLTT7=— % L7 TiOx 5
(R 50nm) 2% LT, —IRAA & &4 6o (SIMS, Secondary Ion Mass
Spectroscopy) |2 LIRS FF A1 3T a1 T -7, K 13 13, RNI{AEESE 180 FCT7r=—/1%
Jiti L7= TiOx BE(180 /i), HARIFAELLD 180 2 & deil i OIEHFRHA T =— /L& fiL7-
TiOx BEGHEH ). BIONE 2R AR T =— /L &21T-7- TiOx (B2 7 =— /L &) D
180 & 48T1 DAE B iR EE L O DOTREF MK AFME Td D, SIMS ot D356 B2 53kt
M COH—DEHFICE T2 BN EETH D720, FExFRE LT 180/48Ti OfETLE
L TUD, 180 §hClE, lH P EZE T =— L b EEEER L T, TiOx oD 5ok L oo i it
£ ET 180/48T1 DA KEVY, SIMS AT OfE KD, AREESE /3T =— /128D TiOx
TEDFRRD 2L TR, EZeh 7 =— L2 1% TiOW/SiOx S Ol L 412, o
fie 38 BA I HBLENBE R THY . ZERNC TIONEE T v RV ETHRT LV AZD
R 7 AL U CREESED S W2 ERH LMo T,
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10* 0
(a) 9l 1
. 10-6
8 o 1
10° @ 7f| _
107 g or ‘. 1
z S st ]
Au (150 nm) o 10° 3 al | ]
g T
Si02 (100 nm) 10.9 L » 3F | 4
|
TiOz channel layer (20nm) 2+ .\ 4
SiO gate insulator (~15nm) 10 1l .\¢ |
’ (©)
10™ oL v vy
86420246 810121416

sz V) Annealing time in oxygen atmosphere (min)

12, (a) EEEFE /Y ERHR T =— /L O AV = FE i, b)) T 277
RO T =— VEFRURAEME . BL NS [EO T =— L EFERAENE, S fEIZ(b)D
T T T TRV AKX ST B LIRS LT — 2 B3RO 7-,

1000
- =—— Vacuum
_ — Natural oxygen
F <= %0, 09%
[}
<
2
©
=
]
c
0]
<
= 100
" 1 " 1 M | " 1 "
0 10 20 30 40 50
Depth (nm)

13, ZIRAFVE & HATIZEVFHMI L7 180 & 48T1 D1F B8 EE Fb DB oD
VRS I IURATIE, RINLIREESE 180 HC7 =—/L & fii L7z TiOx BE(180 i), HRAT
TED 180 # & il E OREFRAKTT =— /L& L7z TiOx FEGEF &,
Natural oxygen)., BIOEZEFRFHR TT =—/L%&1T7-72 TiOx i (B2 7 =—/L
i, Vacuum) ,

KRR LT =— VRIR CORNT AR R Z R 2 ([ZFEED T, HUIRFRHK TOT
=— N EHi T ZEIZIDIRV OFF EBia#iRiL7-FF TiOx T v RV OE BN S ES
N AR Va TRUAVEREZGEDZENTEDINNIRD, TORERLL TF —MiixiFE %

15nm ([CE CTHRF LT, V OIRE/ L ER LT,

2 MERA S ET = — VEITE TORT DAL RO Fig R

As prepared IRERSR T =—/L
ON/OFF Lt 103 105~108
Vbs =5V @ ON &Eifi(A) 2 X 10710 ~106
S fii (V/decade) 20 1~1.5
57— MR 150nm 15nm

o
8
2
8
g
8



% 3, TiO2 TV P AZ DYERELLE R, U FHET — Aot d D/ I TRLIZ,

source
channel deposition deposition gate gate anfi L w drain on Refer
. tempera . drain current Joff
material method insulator electrode (um) (um) . -ence
-ture elect- ) ratio
rodes
o MgO 107~ ,
rutile TiOs (substrate) (substrate) LAO Al Al 200 200 10% 10 4
anatase o MgO 106~ .
Ti0s PLD 650°C LAO Al Al 150 750 10% 10 5
v PLD 650°C LAO Nb:STO Al 200 | 500 | ~100 | 10t 6
Ti0: solution
RTA at . . . 6~
<p°1y°+ry3tal process | ooeoi | SiOs Awti | Awni | 20 | oe00 | 100 oe |7
+RTA x
amorphous)
amorphous o 0. . 105~ 2.7
TS0, MOCVD 250°C Si02 n++8Si Al 5 250 104 <10 8
anatase o . . 105~ 4.7
TS0, ALD 250°C Si02 n+Si Al 5 5 104 <105 9
TiO0: spray. 500°C Si0: Si++ Au,Al | 60 | 1000 | ~10° | _~ 10
pyrolysis 500
reactive 2~ 100 =~
X RT Si02 Al Al ~ ~10° s
amorphous sputtering 100 200 10
TiOx . 100
reactive . 2~ - Al 1.1 present
T RT Si02 Al Al 100 o0 10 <107 e
sputtering
anatase q 9 9 ~3 1.6 present
IO, (ceramics RT Si02 n++Si Al 2 1300 <10° <106 work
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7 — Nk Dl E FeE GRPTOIR KR AAME) D& bZ "7, 77 —NZ 2V ZEINL
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§ 77K <10

SrRu,,Ti,0, PZT BT +10 = APL82, 4770 (2003)
NdNiO; lonic liquid <100K ~10% (@50 K) Adv. Mater. 22, 5517 (2010)
VO, lonic liquid 260K +3 ~103 Nature 487, 459 (2012)

" A [Frery Present work
NdNiO, lonic liquid ~100K -25 ~10 APLO7 142110 (2010)
(Nd,Sm)NiQ;  lonic liquid RT. +25 ~108 Present work

- 50K ~103 Present work

CaMnO, lonic liquid RT t2 ~10 Adv. Mater. 23, 5822 (2011)
SmCo0; lonic liquid RT -2 102-10° Present work

@FE &S — Mg e AV V= E Y TV P RY

BRHEEINT D ABEII R EOX T A ER T DO LI T ETHHN, ik z
HWDTeF ) A= VAT — )V ORI FE F O EBUIT WL Ob O NS TSNS, £
DIz Ty T DA ORI EBUZ T T, BERS — MEEIE O IEBH % 217
7= SRAHBERRA LA D 4 8 - B AREERE O HIENZIE 10" em™ L DX XU T Z2F ¥ FIT
BT HOVNENHDHZEND, 7 — MBI ZIE high-k #48H0 HFO, 2\ 7=, HfO, IE 25
FBREDWFHERELAL TEY, 10nm FE DS —MEZEIZ 8V 05 —NEH (8MV/em D
B ZEINTEAUE, 10%em™ FREDOX I T 2SR TRE Th 5, 20 RAEE I, HE
6nm @ Ndg ssSmg 4sNiO3 F o /b, JEE 10nm O HO, 7 — MEE B D T 1k A~

- 26 -



FRAREELT2(K 24), (ERL7ZH O = OBRAEEFEIL 2uF cm® THY, =
DEL[E NS HIO, 7 —MEFREOHEEESRIT 17 BELAFELON, RESNLTND
HfO, DI KD B BRIV Z N b o Te, ZIUTEF DR HFO, DRSS
KB L TETCWRWEZDEE ZBND,

(a)

(b) Au (90nm)

20 pm

HfO,(10 nm)
.| Nd, 55Sm 4sNiO; (6nm)
60 pum

NdGaO; (110) Substrate

©,

(1)

< O
b RS OIS ELE (b) — M S OB E B,

2512 ERLL 7= A DHHLD 7 — NEIE Vg 16T Dl it (BB OIEE R AF )
DEACER T, —5V OF—NIBEZFNNTHZEED, & K THDHI &R - Hix A
ARSI E OB R T Uiz, A4 iRz W ER EE N VAXTIE, #—NE
JEETIMZ ED BI04 8 - A IR E OB LT, Er BRI YU T ER T
1372 A AR ET v RV DAL OGRS, ZOFERNG, 7 —NETE
DO ENFNCE DXV 7 ERIC LY, 580 BARR LA O 4 I8 - M kxR RS 3 il 8 7] BE 72 2
EWIRENT, BERBIRE DEALD, A AR E AW ER EHE N UAX TSR
“EALEVHNSWRIAT, EREEET —NEEESV)DS RFELONL YU T ') 6 x
10%em? B EE L AR _HBN T PAFOMHE (1.5 X 10 em™ @Vg=-2.5V) IZHA_RT/REN
e EBEZLND, BR _EENT YRR L[RFREE D 4 8 - #itg AR R OO il 18 &
FET D20, B TORIR KL OV — MEEIEO RIS 2 el b L, R—7T&5%x)

T BEMINSELLNE % ORETH D,
102

1073

25, [ER7 —h Ty NT AL D7 — ]
id ) I Vg (23 2l R (PR K

200 250 300 ) 7R
Temperature (K) 7 Iﬁ)@ 21,

Resistivity (CQ2cm)

(WFZERR R D4 RS D I B

FRFHREE TR OE FHHEZREE S L, B IR ICLAE R 2R 35
FBY TV AZL, T AV RT— VITEHIMEL T | TER D 8K 1 CAEU D54
MEENBE L LR W EE 2 BID, £, BT FIBIC LSO, S Fr7 e /2 b
FAT2HZET, A =PI A T o= A~D R SND, A7 a7 Tl,
SN RN LR AH B b D& 8 - Mk (RIEERB A I CE L2 LA FRET 5L 412, 5
Kl £ On/Off tbEFFHZEITKRIIL, B NTU PAF BB O A[REME 2R LTz, 5% 1T,
high-k FEFCTRIE BRI RE &7 — MERRIEIZ W B IR SR T OAFSERI S 2L, 7'm
NIAT T RARZ L DEMEEREE BT, 72, BV T VRAZO PRI TWDERE
ZRREET A7 | PRI TH A OAFZEBAFE I B A . 2 FE TIHEGEFI DR T 2
— LA — AL LTy R T P 22 OBEEFEDL B4, 2N b0 EMEEFFIC
DI UL, BV TP AZ O FEFIANT TR SER R 2R 5 O EHIFFS D,

- 27 -



§5 RREREKRE

(DIFEFEmmsoER (ERNESORE 1 B (K0 58 31 14)

<[E N>

1. BOKIAE, (A diE e b /oL 7 ha =2 2D BUREE R ISR ER, 5
81 %, % 12 5, 980-989 H (2012 4 12 H).

<EE>

1. S. Ishibashi (AIST) and K. Terakura (JAIST), “Analysis of screening
mechanisms for polar discontinuity for LaAlOs / SrTiOs thin films based on
Ab initio calculations”, J. Phys. Soc. Jpn. 77, 104706 (2008).

2. H. Shima, Ni Zhong, and H. Akinaga (AIST), “Switchable rectifier built with
Pt/TiOx/Pt trilayer”, Appl. Phys. Lett. 94, 082905 (2009).

3. P-H. Xiang, H. Yamada, A. Sawa, and H. Akoh (AIST), “Strain-controlled
electronic properties and magnetorelaxor behaviors in electron-doped CaMnQOs3
thin films”, Appl. Phys. Lett. 94, 062109 (2009).

4. T. Tamura, S. Ishibashi (AIST), K. Terakura and H. Weng (JAIST),
“First-principles study of rectifying properties of Pt/TiO2 interface”, Phys. Rev.
B 80, 195302 (2009) [DOI: 10.1103/PhysRevB.80.195302].

5. S. Asanuma, H. Akoh, H. Yamada, and A. Sawa (AIST), “Relationship between
resistive switching characteristics and band diagrams of Ti/Pri—xCaxMnOs
junctions”, Physical Review B 80, 235113-1-8 (2009) [DOI:
10.1103/PhysRevB.80.235113].

6. H. Yamada, P.-H. Xiang, and A. Sawa (AIST), “Phase evolution and critical
behavior in strain-tuned LaMnOs-SrMnOs superlattices”, Phys. Rev. B 81,
014410-1-7 (2010) [DOI: 10.1103/PhysRevB.81.014410].

7. N. Zhong, H. Shima, and H. Akinaga (AIST), “Rectifying Characteristic of
Pt/TiOx/Metal/Pt Controlled by Electronegativity”, Appl. Phys. Lett. 96,
042107-1 — 042107-3 (2010) [DOI:10.1063/1.3299011].

8. N. Zhong, H. Shima, and H. Akinaga (AIST), “Transient Current Study on
Pt/TiO2x/Pt Capacitor’, Jpn. J. Appl. Phys. 49, 04DJ15 (2010) [DOI:
10.1143/JJAP.49.04DJ15].

9. P-H. Xiang, H. Yamada, A. Sawa, and H. Akoh (AIST), “Colossal
magnetoresistance accompanied with magnetorelaxor behavior in
phase-separated Cai-xCexMnOsz thin films and CaMnQs/Cao.92Ce0.0sMnOs
superlattices”, Journal of Applied Physics 107, 063717-1-5 (2010)
[DOI:10.1063/1.3353901].

10. H. Tsukahara, S. Ishibashi, and K. Terakura (AIST), “First-principles
calculations for the magnetic phase diagram in electron-doped CaMnQOs under
compressive and tensile strains”, Phys. Rev. B 81, 214108 (2010) [DOI:
10.1103/PhysRevB.81.214108].

11. P-H. Xiang, S. Asanuma, H. Yamada, I. H. Inoue, H. Akoh, and A. Sawa
(AIST), “Room temperature Mott metal-insulator transition and its systematic
control in Sm1-xCaxNiOs thin films, , Applied Physics Letters 97, 032114-1-3
(2010).

12. H. Okamoto, T. Miyagoe, K. Kobayashi, H. Uemura, H. Nishioka, H.
Matsuzaki (Univ. of Tokyo), A. Sawa (AIST), and Y. Tokura (Univ. of Tokyo),
“Ultrafast charge dynamics in photoexcited Nd2CuO4 and La2CuQOs cuprate
compounds investigated by femtosecond absorption spectroscopy"”, Physical
Review B 82, 060513(R) (2010).

13. S. Asanuma, P.-H. Xiang, H. Yamada, H. Sato, I. H. Inoue, H. Akoh, A. Sawa
(AIST), K. Ueno, H. Shimotani, H. Yuan, M. Kawasaki, and Y. Iwasa, “Tuning
of the metal-insulator transition in electrolyte-gated NdNiOs thin films”,

- 28 -



Applied Physics Letters 97, 142110-1-3  (2010).

14. H. Tsukahara, S. Ishibashi, and K. Terakura (AIST), “First-principles
calculations for magnetic phase diagram in electron-doped CaMnOs under
compressive and tensile strains”, Phys. Rev. B 81, 214108-1-8 (2010) [DOI:
10.1103/PhysRevB.81.214108].

15. T. Hashimoto, S. Ishibashi, and K. Terakura (AIST), “Jahn-Teller distortion
and magnetic structure in LaMnOs: A first-principles theoretical study with
full structure optimizations”, Phys. Rev. B 82, 045124-1-7 (2010) [DOI:
10.1103/PhysRevB.82.045124].

16. S. Ishibashi and K. Terakura (AIST), “First-Principles Study of Polarizability
Distributions for LaAlOs/SrTiOs Superlattices”, J. Phys. Soc. Jpn. 79,
094701-1-7 (2010) [DOI: 10.1143/JPSJ.79.094701].

17. H. Weng and K. Terakura (JAIST), “Phase diagram of LaVOs under epitaxial
strain: Implications for thin films grown on SrTiOs and LaAlOs substrates”,
Phys. Rev. B 82, 115105-1-11 (2010) [DOI: 10.1103/PhysRevB.82.115105].

18. Z. Hou and K. Terakura (JAIST), “Defect states induced oxygen vacancies in
cubic SrTiOs: First-principles calculations”, J. Phys. Soc. Jpn. 79, 114704-1-6
(2010) [10.1143/JPSJ.79.114704 ]

19. H. Okamoto, T. Miyagoe, K. Kobayashi, H. Uemura, H. Nishioka, H.
Matsuzaki (Univ. of Tokyo), A. Sawa (AIST), and Y. Tokura (Univ. of Tokyo),
“Photoinduced transition from Mott insulator to metal in the undoped
cuprates Nd2CuO4 and La2CuO4”, Physical Review B 83, 125102-1-10 (2011)
[DOI: 10.1103/PhysRevB.83.125102].

20. N. Zhong, H. Shima, and H. Akinaga (AIST), “Improvement of rectifying
property in Pt/TiOx/Pt by controlling oxidization of TiOx layer”, Jpn. J. Appl.
Phys. 50, 4, 04DH04 (2010) [DOI: 10.1143/JJAP.50.04DH04].

21. H. Ohnishi and S. Ishibashi (AIST), “First principles study of possible
magnetic structures of YNiOs under negative hydrostatic pressure”, in
preparation.

22. Taichi Kosugi, Takashi Miyake and Shoji Ishibashi (AIST), “Slab Thickness
Dependence of Rashba Splitting on Au(111) surface: First-principles and
Model Analyses”, Journal of Physical Society of Japan, vol. 80, No. 7, pp.
074713-1 —074713-7 (2011) [DOI: 10.1143/JPSJ.80.074713].

23. Ni Zhong, Hisashi Shima, and Hiro Akinaga (AIST), “Mechanism of the
performance improvement of TiO2-x-based field effect transistor using SiOz as
gate insulator”, AIP Advances, vol. 1, pp. 032167-1 — 032167-8 (2011) [DOI:
10.1063/1.3646525).

24. H. Yada, M. Matsubara, H. Yamada, A. Sawa (AIST), H. Matsuzaki, and H.
Okamoto (Univ. of Tokyo), “Ultrafast control of magnetization by photocarrier
injection in Lao.sSro.1MnOs/SrTiOs heterostructures”, Physical Review B 83,
165408 (2011) [DOI: 10.1103/PhysRevB.83.165408].

25. H. Yada, M. Matsubara (AIST), H. Matsuzaki (Univ. of Tokyo), H. Yamada, A.
Sawa (AIST), and H. Okamoto(Univ. of Tokyo), “Discrimination between
photodoping- and heat-induced magnetization changes in Ndo.52Sr0.4s8MnQOs3
using a heterostructure with SrTiOs”, Physical Review B 84, 045114 (2011)
[DOI: 10.1103/PhysRevB.84.045114].

26. P.-H. Xiang, S. Asanuma, H. Yamada, I. H. Inoue, H. Sato, H. Akoh, A. Sawa
(AIST), K. Ueno, H. Yuan, H. Shimotani, M. Kawasaki, and Y. Iwasa,
“Strain-Mediated Phase Control and Electrolyte-Gating of Electron-Doped
Manganites”, ~ Advanced  Materials 23, 5822 (2011) [DOLI:
10.1002/adma.201102968].

27. H. Ohnishi, T. Kosugi, T. Miyake, S. Ishibashi and K. Terakura (AIST),
"Spin-canting in lightly electron-doped CaMnOQs", Phys. Rev. B 85, 165128

- 29 .



(2012).

28. N.

Zhong, J. J. Cao, H. Shima, and H. Akinaga (AIST), “Effect of Annealing

Temperature on TiOz2-based Thin Film Transistors Performance”, IEEE
Electron Device Lett. 33, 1009 (2012).

29. H. Shinaoka, T. Miyake and S. Ishibashi (AIST), “Noncollinear magnetism
and spin-orbit coupling in 5d pyrochlore oxide Cd2Os207”, Phys. Rev. Lett. 108,
247204 (2012).

30. P-H. Xiang, H. Yamada, H. Akoh, and A. Sawa (AIST), “Phase diagrams of
strained Cai—xCesMnOs films”, Journal of Applied Physics 112, 113703 (2012).

31. P-H. Xiang, S. Asanuma, H. Yamada, H. Sato, I. H. Inoue, H. Akoh, A. Sawa
(AIST), M. Kawasaki, and Y. Iwasa, “Electrolyte-Gated SmCoOs Thin-Film
Transistors Exhibiting Thickness-Dependent Large Switching Ratio at Room
Temperature”, Advanced Materials 25, (2013) [DOI:
10.1002/adma.201204505].

)T DOMDOENEY) (e, HFELL)

Frlz7el
QEFRFEFHR L O TEERENFEIHER
O B (ENEE 12 10, BERSE 171
<[FHWHN>
1. HE 2 GERREP), B Cliii e & RICEZ D ~BRDER -7 ORHI

2.

10.

B, BTG R BS rl a BHE T I e I 805 JR R, SR, 2007.11.2.

TR S 32 (PERSHIT), THEREMERR (LM A W= AN T L & DT 72 AAEY DB
B~ E T R B O L 7 ha = A S AN AT eV T o HifTE
TJ, STRI V—2av7 2007, HAT, 2008.3.6.

FKIK LS (PERBAID), B4 B L DIETLAA v F R LT DO ARIFF I AT G H

~ER L FE T ) m L I = ZAD G ~, AL FEANERISHEE R L Y e =
ARZGas, PR U, 2008.11.18.

A, (LG, P-H. Xiang(FERRNE), sRFHBIRR LY ~7 0 i O FE & &8
e, Wt AR T 09 THUR G - - Iad a2 VR - Fmet
FORHRE], o<, 20094 11 A 17 H.

BOKIR=E, BAGERML, &/, TRt ~T ot BT 5E N - Bk iE R
R BE3AT BT & ORI VEATVBARE ~DIGH, iAW i)/
Tt A, KRGS, 2010.11.3.

TR IR SE(FERRAT), B(bZ W=7 )—F )L I b= 2EF-BIFE DR,
Frft TREAE %2 B R LT B 7 A A0 Fr B 05 A B 52 - BATE 305), &
HELVERT RIS St~ L TR — L, 2010.11.15.

AtE EERI(GERDT), AU HuEM BEERE o a) =T /etE, FHEM BRSO
a7 47 s, T, 2012.3.7.

TR, (A3 VA RAR, 1L B2, VeiRil, H B JREE dEE] (BERRAIT) .,
A AR E TR E D ER —EE N UAZEATVN R, B AR LS
et )T AL R T 7 /0 —55 151 B2 | L 24 4R 55 1 [mIfFgES

FARH R, 2012.5.29.

AR JEIRER, mFEE, L2, sl H B aRFE EE] B (ER.,
RERFnAC, JIIEHER], Az (R, EXR _EE7 — MLt o
RGN, 55 738 B A B e, BRI, 2012.9.11.

A (ERAD), “BEREMER (LY - sF BRI Y7 « T RAAEAEY BTG
MIAMTPEEH S TEITA)RAL Si A —U T hkb T ASA AWM B2, 3R,
2012.12.27.

- 30 -



11.

12.

fFfEE ], "QMAS OB E" F—5EF H =2 —R OpenMX, QMAS, TOMBO &
I —, KR, 2013.3.14.

AiEE ], "QMAS /st Wannier BEBfRA F.LEL T, H—HEEHa—
K OpenMX, QMAS, TOMBO 37—, KBFH i, 2013.3.15.

<[EfF>

1.

9.

13.

14.

15.

13.

14.

I.H. Inoue (AIST), “Electrostatic control of 2D electronic phase transitions
at a parylene/SrTiOs interface”, Alpine Workshop on Organic FET, Swiss,
2007.12.17.

H. Akinaga (AIST), “Functional Oxide Electronics: The current status and
the prospect”, 2008 Global e-Workshop on Semiconductor Technology,
Seoul (Korea), 2008.2.27.

H. Akinaga, F. Takano, H. Shima (AIST), and T. Suemasu (Univ. Tsukuba),
Spin and Functional-oxide Electronics as Beyond CMOS candidates,
Moscow International Symposium on Magnetism, M.V.Lomonosov Moscow
State University, Moscow, Russia, 2008.6.21.

K. Terakura (JAIST) and S. Ishibashi (AIST), Screening mechanism for
polar discontinuity for LaAlOs/SrTiOs thin films, International workshop
on Nanoferronics: "Novel multifunctional metal-oxide tunnel-junctions
relevant for future devices" NanoFerronics-2008, Aachen (Germany),
2008.10.10.

L.H. Inoue (AIST), “Pulses in oxides: a world-wide perspective & a
materials-wide perspective”, Electric Pulse Induced Changes in Oxides,
Buenos Aires (Argentina), 2008.12.8.

I.H. Inoue (AIST), “Resistance switching: what lurks at the root? ”, The
Frontiers of Condensed Matters 1V, Buenos Aires (Argentina),
2008.12.09-12.

K. Terakura (JAIST) and S. Ishibashi (AIST), Screening Mechanism in
Polar Discontinuity at Hetero-Interface of Perovskite Oxides, The 8-th
Japan-France Workshop on Nanomaterials, Tsukuba (Japan), 2009.06.16.

S. Ishibashi (AIST), Computational Approach to Exotic Electronic
Properties at Interfaces, ISSP workshop "Physics and New Phenomena of
pi-electronic Interfaces”, Kashiwa (Japan), 2009.08.11.

A. Sawa (AIST) , Band Diagrams and Resistive Switching of
Perovskite-Oxide Junctions, SEMATECH Emerging Technologies in
Solid State Devices Workshop, Baltimore (USA) , 2009.12.05.

H. Shima and H. Akinaga (AIST), Superior switching device with
functional oxide thin film, Joint Workshop on Advanced Materials
Research for Nanotechnology, Albany (USA), 2009.12.11.

A. Sawa (AIST), Impacts of Oxygen Vacancy on Band Diagrams and
Resistive Switching in Preovskite-Oxide dJunctions , International
Symposium on Integrated Functionalities (ISIF), San Juan (Puerto Rico),
2010.06.13-16.

H. Shima and H. Akinaga (AIST), Basics of RRAM based on transition
metal oxides, International Symposium on  Advanced Gate Stack
Technology, Albany NY (USA), 2010.09.29-10.01.

H. Akinaga and H. Shima (AIST), “Functional Oxide Devices for
Non-volatile and Interconnect Switching”, Advanced Metallization
Conference 2011: 21st Asian Session, Tokyo (Japan), 2011.09.15.

H. Akinaga (AIST), “Recent Advance and Prospects in ReRAM Technology
~Smart Electronics Application of Functional Oxides~”, SEMATECH
Symposium Japan, Tokyo (Japan) 2011.06.22. (7£: CREST %Rt &L72)

- 31 -



15. H. Akinaga (AIST), “Recent Advance and Prospects in ReRAM

Technologies ~ Material and Nano-processing Challenges ~”, SEMICON
Japan 2011, Tokyo (Japan), 2011.12.08. (73 : CREST it #i51L77)

16. A. Sawa (AIST), “Mott FET”, ITRS workshop on Emerging Research Logic

Devices, Bordeaux, France, 2012.9.21.

17. S. Ishibashi, H. Ohnishi, H. Shinaoka, T. Kosugi, T. Miyake and K. Terakura (AIST),

"Electronic structure calculation with two-component relativistic formalism",
IUMRS-International Conference on Electronic Materials (IUMRS-ICEM 2012),
Yokohama (Japan), 2012.09.26.

©@ ngaRE (FN=iE 311, HEESE 23 10)
<EWN>
1. & /A, Zhong Ni, Bk JAFEGEMRMT), Pt/TiOx/Pt 2 av b —XZ A4 —RIZBIT5

10.

11.

12.

13.

14.

AL WRIR A A A — R R, 45 69 [RGB A S, PERT(E
1), 2008.9.2.

VeERRIL, YRBHES, R, H b, AR E], BOK A= GERAT), [/OLAL —3
—7 7L —a R kD TIN # BEO/ER ), 55 69 RIS L2 A i,
RS, 2008.9.3.

& ARLR, Lai«Sr«MnOs/SrTiOs[1:1] #B# 7O — FHFHE, I AYHEES
2008 FRKFRE, AT RF(E), 2008.09.20.

AR GERBT, 852 (JAIST), LaAlOs/SrTiOs fE #xi- 35175 polar
discontinuity DAY —=" 7D — R ELEHRIC LD T, B A SS
2008 FFRKFERE, AT RF0ERN), 2008.09.22.

MR A=, GRS GERMD, FRIEZ, S JAIST), 4&/TiO2 FiEo
Wi L2 DRFED R EREHR, B AMHESS 2008 FFMFERE, A TR0
i), 2008.09.23.

MR A=, GRS GERMD, FRIEZ, S JAIST), 4J&/TiO2 fiEd
WL ORMEOE —FEFR, BAREEFES 2008 IS, &
2008.09.25.

AL (PERHT), LaMnOs/SrTiOs #8#% 1O 5 — R R, B AMHLERE 64
F4ERRE, H4E, 2009.03.30.

(M2, P-H. Xiang, ##1 (GEHF), LaMnOs-SrMnOs k12351754
B MR RERRS, 55 70 [0 IS Y BEAEEE S, B ILRSE, 2009.09.10.
BT A2, A =a) B BE, &L EE GERDD, H—HE PAW 1512
$-5< ELNES O BlGmaH R & 2 MMENT, A AR 2009 FRKHIRE, 7UED
KEECGEH), 2009.09.15.

FiG =w GERED), T8 152 (JAIST), LaAlOs/SrTiOs #B4% FI12 3135
FrEF MRS —FHGHH, BAYEY: 2 2009 £ F RS, ARG
A), 2009.09.25.

BE H, o =a (GERN), F8 B2 JAIST, E1r2K—7L7%
CaMnOs DIEKFRFIZIIT DA T-EHADNE, HARYE 2 2009 FRATFE RS,
REA K Z(REAS), 2009.09.26.

HRIARTERER, Po-H. Xiang, IWHES, H oy, Vegol, S, REEE (ER
#F), PLD 7£124% Ndi-«SmxNiOs 5O RUE WP, 2010 4-HZFF57[H]
I F B B AR EL A 2, YRR, 2010.03.18.

(s, e, P-H. Xiang (PE#MF), LaMnOs-SrMnOs A T 1O
intrinsic 72914, HAMELFS5 65 [BHERKS, [ LR, 2010.03.23.
FREER GERDT, SFaTE2 (JAIST), (LaAlO3)./(SrTiOs). (n = 1-5) [001]
FEE R T ICB D00 FH— R R, B ASRFES 2010 F£EHIAKS,
S K, 2010.03.29.

- 32 -



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

B A, AfGEe GERDD, FAa1EZ, Sf8 JAIST), | EE, & LE
F (ERMD, B0 RiHOEEEZORMEOE —FEFE, A A ASRF S
2010 FEFMIRZ, HUE KRS, 2010 4203 A 29 H.

(L2, P-H. Xiang (ERRAE), HREAA] (KEK), Efefi GRALKRT), #
EE— (KEK), #i# GERDF), a7 244+ Sr(Ca)MnOs HEHED/ERLEY)
PERER, 45 71 IS FIABEE 2 4 i 2, FHERE, 2010.09.14,

P-H. Xiang, &K, HHEEEZ, H B, REEE, BE GERDD,
Room temperature Mott metal-insulator transition and its systematic
control in Smi-xCaxNiOs thin films, 55 71 S AW EL S FITEH S, Kk
K%, 2010.09.15.

HE JEKES, P-H. Xiang, [WH{GEZ, &k oL, FE &, SR =], E
(FERRME), LBpFnge, Iy HER], S #7272 ORIER), EX &8 FET 12485
NdNiOs O4J&E - kxR OB G, 5 71 S I T FIREH L,
R K, 2010.09.15.

KVEZEE, AEES GEXRDL, YNIOs O EH — B FIREEOFHBIOFH — &)
B HICED%E, HARMILS S 2010 FRKFE RS, KBTI KRS OKR),
2010.09.25.

KWEZE, AfEE GERDD, RNiOsR=Y,LalZ B2k E5k —EIKED
FERH DB — R BRI RLIC L D28, H AW P25 66 [RIFERKE, Fib KT,
2011.03.28. (K&IFH LG EHABIC KD FEE L)

EAJE KRR, Xiang Ping-Hua, [LUH{EZ . FEfRIA, H A IREETR],
(FERRME), EBrFntd, JIRHES], AEZzs GRR), IEX _HE FET 12X %
(Nd,Sm)NiOs D= TOE RG], 55 72 BUG A2 AimsmE s, 1l
E K5, 2011.08.30.

Xiang Ping-Hua, [LIHE2, #REEES], #8 (FEHMF), [Strain-Mediated
Phase Control in Electron-Doped Manganites| , & 72 [ali H B 2400
A, IIJEKY, 2011.09.01.

KWEZEE, ABER), SFATEZ (FERIT), RNiOs(R=Y,Nd,La) DR&KBFIZ>
WTOE—FEEFRICLOHE, B AW 2011 FKFEKRSE, B,
2011.09.23.

KEZE, MK—, AfGER], SFAaTEZ (ERDD, YNIOs OREEHEEIZ D
TOH—JRHFHRICLDMSE, % 3 1 DYCE & FiiE%;, KBk, 2011.09.26.
IMER—, =%, ABER GERDD, Au1DERKRmICBITET7 235 R
DOIEERAFE, B AS B 2011 4ERKHIRE, i, 2011.11.08.

KEZE, MK—, AfEEA, FRIE2 ER), ETR—73hi
CaMnOs IZBITHAE L FvrT 07, HARWBEIERE 67 MR KRS, e,
2012.03.24.

HYE BECRER, r FEE LE 2, Rk BL, R R L ORER e B B
(FERRMF), 55 Fofd, JIE HE=], A 2672 (K, (Nd,Sm)NiOs EX _HE
N o222 OEMERME, B 59 B S B FREMRE S HE S . WL,
2012.03.17.

E O JECRER, A EEE LE 2, g BL, R L JRER ]
(ERSHD, L8 Fofc, JIE HE=], A #8725 (ROK). (Nd,Sm)NiOs 5 — HEJE
NFo D AZ OEMWERME, 55 T3 [ES B2 PR 2 | B, 201249
H 12 H.

KUEZE, AffEE], FaEZ (FERD, E7R—7&N/z CaMnOs #EoD /
vaV=TEME, BAWESS 2012 KRS, Fii, 2012.09.20.

KUEZE, =El, AFER, FaE2 GERM), CaMnOs/YAIOs ## 10
BN DWW TOE — R BRI RIC LA, B AW B 25 68 [RIFR KL,

- 33 -



31.

J K, 2013.8.27.

EE EKRES, B A, W e, HE A, SRR, ok IR, B 2
(PEFHIF), HEO2 7 — NER{LISZ Fi\ 758 4H BAER (L (Nd,Sm)NiOs 8 ~7-FH il 4,
55 60 [R5 AW B /AR S, AR TREK S, 2013.3.28.

<[E pE>

1.

10.

11.

12.

13.

14.

S. Ishibashi (AIST) and K. Terakura (JAIST), Ab initio
electronic-structure calculations for LaAlO3/SrTiO3 stacking structures,
OpenMX/QMAS workshop 2008, Nomi, 2008.04.22.

Ni Zhong, Hisashi Shima, and Hiro Akinaga (AIST), Switchable
Pt/TiOx/Pt Schottky Diodes, 2008 International Workshop on Dielectric
Thin Films for Future ULSI Devices, Tokyo Institute of Technology (Tokyo,
Japan), 2008.11.07.

S. Ishibashi (AIST) and K. Terakura (JAIST), Screening Mechanism for
Polar Discontinuity in LaAlOs/SrTiOs Thin Films, Computational
Science Workshop 2008 (CSW2008), Tsukuba, 2008.12.08.

S. Ishibashi (AIST) and K. Terakura (JAIST), Screening mechanism of
polar discontinuity for LaAlOs/SrTiOs thin films, AIST-RIKEN dJoint WS
on "Emergent Phenomena of Correlated Materials", Okinawa, 2009.03.05.
P-H. Xiang, H. Yamada, A. Sawa, and H. Akoh (AIST), “Strain-controlled
electronic properties and magnetorelaxor behaviors in electron-doped
CaMnOs thin films and superlattices”, American Physical Society March
Meeting, Pittsburgh (USA), 2009.03.16.

S. Ishibashi (AIST) and K. Terakura (JAIST), First-principles study of
non-linear dielectric response for LaAlOs/SrTiOs superlattices, ICMAT &
TUMRS-ICA 2009, Singapore, 2009.07.02.

T. Tamura, S. Ishibashi (AIST), K. Terakura and H. Weng (JAIST),
First-principles Study of Rectifying Properties of Pt/TiO2 Interface,
ACCMS-5, Hanoi (Vietnam), 2009.09.11.

HRHE KRR, B, IWHEEZ, RS (AIST), Impact of Oxygen
Vacancy on Interfacial Band Diagram of Ti/Pri<xCaxMnOs Resistive
Switching Junctions, 2009 International Conference on Solid State
Devices and Materials, %, 2009.10.09.

S. Ishibashi (AIST) and K. Terakura (JAIST), First-Principles Study of
Polarizability Distributions for LaAlOs/SrTiOs Superlattices, Conference
on Computational Physics 2009 (CCP2009), Kaohsiung(Taiwan),
2009.12.18.

P-H. Xiang, [LHEZ, J EA, E#A, RS (AIST), Metal-insulator
transitions in hole- and electron-doped Sm1-xAxNiO3s thin films, American
Physical Society 2010 March Meeting, Portland (USA) , 2010.03.17.
BEVRJERES, WGz, R ], ##{ (AIST), Role of oxygen vacancy in
resistive switching effect of Pri1-xCaxMnOQOs junctions, Materials Research
Society 2010 Spring Meeting, San Francisco (USA), 2010.04.06.

S. Ishibashi and K. Terakura (AIST), First-principles calculation of
polarizability in (LaAlOs), /(SrTiOs), (n = 1-5) superlattices, CCP2010
(Conference on Computational Physics), Trondheim (Norway), 2010.6.24.
K. Terakura (AIST) and H. Weng (JAIST), Phase diagram of tetragonal
LaVOs and its implication in polar discontinuity systems LaVO3/SrTiOs
and LaVOs/LaAlOs, Opening Symposium of QS2C Theory Forum, Riken
(Wako, Japan), 2010.09.28.

B, | RS, P-H. Xiang, [HHVEZ, e oL, B A, R
(AIST), EBFfnfd, Jilg M=), # 12 %% (Tohoku Univ.), Control of

- 34 -



15.

16.

17.

18.

19.

20.

21.

22.

23.

Metal-Insulator Transition in NdNiOs by Electrolyte Gating, Opening
Symposium of QS2C Theory Forum, Riken (Wako, Japan), 2010.09.30.
EEJE KRR, Xiang Ping-Hua, [LIH{EZ, H B, koL, SREEE], #E
(AIST) , bE¥Fn#c, Yuan Hongtao, & F5Hn, JINFHES], 2% 7 (Univ.
Tokyo) , “Electric field control of the metal-insulator transition in
electrolyte-gated (Nd,Sm)NiOs thin films” , 2011 Materials Research
Society Spring Meeting. San Francisco (USA) , 2011.04.26.

EBEEKES, Xiang Ping-Hua, (UM, 5L, B4, RS, B
(AIST), EEFFuf, IR, S 3%7: (Univ. Tokyo), “Control of electronic
phases in electrolyte-gated (Nd,Sm)NiOs thin film at room temperature”,
18th International Workshop on Oxide Electronics, Napa Valley (USA) ,
2011.09.26.

Hiromasa Ohnishi, Taichi Kosugi, Shoji Ishibashi and Kiyoyuki Terakura
(AIST), “First-Principles Study of The Lightly Electron-Doped CaMnOs”,
Frontier of Functional-Oxide Nano Electronics — Application to Novel
Three Terminal Switches, Tsukuba, 2011.11.11.

EAJA KRR, Xiang Ping-Hua, WA, kL, - B4, AR E], S
(AIST), E#rfnfd, JIGHE], =77 (Univ. Tokyo), “Developments of
Mott Transistor” . Frontier of Functional-Oxide Nano Electronics
“Application to Novel Three Terminal Switches”, Tsukuba(Japan),
2011.11.11.

Hiro Akinaga (AIST), “Development of Redox Transistor’, Frontier of
Functional-Oxide Nano Electronics “Application to Novel Three Terminal
Switches”, Tsukuba(Japan), 2011.11.11.

R, EEAKER, Xiang Ping-Hua, (LW, EREGL, H B4, FREEETE]
(AIST), k% Fusfd, I HE =], A2 (Univ. Tokyo), “Electric-Field
Control of Electronic Phases in Correlated Electron Oxides”. 2011
FIRST-QS2C Workshop on Emergent Phenomena of Correlated Materials,
Okinawa (Japan) , 2011.12.14.

Hiromasa Ohnishi, Taichi Kosugi, Shoji Ishibashi and Kiyoyuki Terakura
(AIST), “Weak ferromagnetism in lightly electron-doped CaMnOs”, APS
March Meeting, Boston (USA), 2012.02.29.

Hiromasa Ohnishi, Shoji Ishibashi and Kiyoyuki Terakura (AIST),
“Computational study of magnetic structure of electron-doped CaMnOs”,
Conference on Computational Physics (CCP2012), Kobe (Japan),
2012.10.18.

Hiromasa Ohnishi, Shoji Ishibashi and Kiyoyuki Terakura (AIST),
“Canted Antiferromagnetism in Electron-Doped CaMnO3s under Epitaxial
Strain”, APS March meeting 2013, Baltimore (USA), 2013.3.20.

@ RNAZ—FEFR (HNZE 16 1, EERS®E 48 1F)
<EWN>

1.

T. Tamura, S. Ishibashi (AIST), K. Terakura and H. Weng (JAIST),
First-principles study on metal/TiOz interface, SuperComputing in Solid
State Physics 2009, Kashiwa, 2009.02.18.

H. Tsukahara and S. Ishibashi (AIST), Magnetic Ordering and Exchange
Interaction in Electron doped CaMnOs, SuperComputing in Solid State
Physics 2009, Kashiwa, 2009.02.18

Pr—, B, BOKIAE (BERDE), Pt/TiOs/Metal #5312 351F 2 HE 5 Rk o> BB Ak
MEHEAFIE, 55 56 [BIG B A BIRE SR, SURR, 2009.03.31.

- 35 -



10.

11.

12.

13.

14.

15.

16.

W H s 2 (ERRAF), P-H. Xiang, ##1, E 7R &2 B E L
LaMnOs-SrMnOs #8#-1 0w, % 56 [Hli A FEAfRE Gl 2, FE K
%, 2009.04.02.

P-H. Xiang, LW 2, #BE(, RHEHES (ERM), Strain-controlled
electronic transport in electron-doped CaMnOs thin films and
superlattices, %5 56 [FI)& AL RAMRE SR 2, FUEOR, 2009.04.02.
At (ERIP), LaMnOs/SrTiOs A& OF—FEFHE 10, HAYRYS
2009 FEFKFRZ, REAKRT(REA), 2009.09.26.

YL, Hkn A, MEE JAE G, IWH 1.2, P-H. Xiang, ##( (&
T, Mk deE] (JASRD, RUEIEIR (BK), B1F—7">% Mn (LD fik
SOEEE 400, H23M A ARSI ERES, A(—7 10T, 2010.01.08.
FAEZ JAIST), BERE BB ONIRICBITHERmE 2L —Tal, §3
[l 2 HEF e, WMEENT 7 A&7y 7 A2 — (44 R T EVH
[X), 2010.02.12.

BA & (FERRME, LaMnOs/SrTiOs f@8A& D5 —FHEHAE 11, H AME YA
FB6SEIFRAZ, Il LR=(111), 2010.03.20.

A PRGERDD, LaMnOs/SrTiOs k& 1O F— R EEHE IV, H AW TS
2010 FFRKF RS, KB KF(KIR), 2010.09.24.

Ni Zhong, Hisashi Shima, and Hiro Akinaga (P#a4ff), Electric Properties
of the annealed TiO2-x-based field-effect transistors, CREST I & i7" /31
A eI BB RIAB T AR AT E O ST HIREE 2 U<, B,
2011.11.25.

KEZEB, MEX— ABER,SFRIEZ GERD, B 1F—7317c CaMnOs
DFFIREEME LB BRSOV TOE — I RIZ L HHFE, CRESTIK
HART ANARGEHIR RN R T A WE O 7 E 280 PE< ],
B, 2011.11.25.

BARJEIRER, mde, (LEE s, Epksl, ko, JREEE], Bl (EERDD,
BRI, JIGHER], AR (RKR), B CEET HE Y TV AZ DN
%, CRESTIKHART AR Gl 5 —[FIAB T AR TT LW Ol 7t
HA2Y0iR<), BT, 2011.11.25.

FVBJE KRR, mEEE, (LDES 2, e, B, JREEEE], B (FERD,
RERFAL, JEHER], AeFeZs GRR), WiHBIER b OB HHI 2R AL
72hZ A2 ORFE, CRESTIR AT SAX 8k 55 AR AU A
MASEARET O /T4 A DFFTICHRER ), B0, 2013.2.8.

BOKIEE, B, RERAGERE), PUTIOLPt % A4 — K Ol R Eh 5
Ak 3 M5B 1k, CRESTIRMART AR Ik 5 RIABHT AR AN
BRI O/ 2 A LFFIHRE ), O, 2013.2.8.

KEZE, AfEEd, FaTEL (ERDD , CaMnOs IZBIT5E FF—Errex
EXF LAV EDHRITOWNTOH —FELFHRIZEDHFSE, CRESTIHART /S
AR VAL B RIARY AR DT A TASEARET O 3T A LNk ), U,
2013.2.8.

<Elge>

1.

3.

H. Shima, N. Zhong, and H. Akinaga (AIST), Electrical control of
rectification in Pt/TiO«/Pt trilayer, 15th International Workshop on Oxide
Electronics, The Stanley Hotel (Colorado, USA), 2008.09.16.

Ni Zhong, Hisashi Shima, and Hiro Akinaga (AIST), A new switching
behavior of Pt/TiO«/Pt Schottky diode, The IEEE Nanotechnology
Materials and Devices Conference 2008, Kyoto University (Kyoto, Japan),
2008.10.21.

S. Ishibashi (AIST) and K. Terakura (JAIST), Screening mechanism for

- 36 -



10.

11.

12.

13.

14.

15.

16.

17.

polar discontinuity in LaAlQOs/SrTiOs thin films, The 11th Asian
Workshop on First-Principles Electronic Structure Calculations
(ASIAN11), Kaohsiung(Taiwan), 2008.11.04.

T. Tamura, S. Ishibashi (AIST), K. Terakura and H. Weng (JAIST),
First-principles study on metal/TiOz interface, The 11th Asian Workshop
on First-Principles Electronic Structure Calculations (ASIAN11),
Kaohsiung(Taiwan), 2008.11.04.

H. Tsukahara and S. Ishibashi (AIST), Magnetic and Electronic
Structure in Electron doped CaMnQOs, The 11th Asian Workshop on
First-Principles  Electronic  Structure Calculations (ASIAN11),
Kaohsiung(Taiwan), 2008.11.04.

S. Ishibashi (AIST) and K. Terakura (JAIST), Ab initio
electronic-structure calculations for LaAlOs/SrTiOs thin films, The 2nd
International Symposium on Anomalous Quantum Materials
(ISAQM2008) and the 7th Asia-Pacific Workshop, Tokyo, 2008.11.09.

T. Tamura, S. Ishibashi (AIST), K. Terakura and H. Weng (JAIST),
First-principles study on metal/TiOz interface, Computational Science
Workshop 2008 (CSW2008), Tsukuba, 2008.12.08.

H. Tsukahara and S. Ishibashi, Magnetic Ordering and Band Separation
in Electron doped CaMnOs, Computational Science Workshop 2008
(CSW2008), Tsukuba, 2008.12.08.

H. Yamada, P.-H. Xiang, and A. Sawa (AIST), “Role of Electron-doped
Phase in LaMnOs-SrMnOs superlattices”, AIST-RIKEN Joint Workshop
on "Emergent Phenomena of Correlated Materials", Okinawa (Japan),
2009.03.05.

H. Shima, N. Zhong, and H. Akinaga (AIST), Current Hysteresis in
Titanium Oxide Thin Film and Application to Switching Devices,
AIST-RIKEN Joint Workshop on "Emergent Phenomena of Correlated
Materials", Okinawa (Japan), 2009.03.05.

H. Tsukahara and S. Ishibashi (AIST), Magnetic Ordering in Electron
doped CaMnOs with Epitaxial Strain, AIST-RIKEN Joint WS on
"Emergent Phenomena of Correlated Materials", Okinawa (Japan),
2009.03.05.

P. -H. Xiang, H. Yamada, A. Sawa, and H. Akoh (AIST), Strain-controlled
transport and Magnetorelaxor properties in electron-doped CaMnOs3s thin
films and superlattices, AIST-RIKEN Joint Workshop on "Emergent
Phenomena of Correlated Materials", Okinawa (Japan), 2009.03.05.

H. Sato, A. Sawa, H. Akoh, and H. Akinaga (AIST), Fabrication of oxide
films on (100) Si wafer, AIST-RIKEN Joint Workshop on "Emergent
Phenomena of Correlated Materials", Okinawa (Japan), 2009.03.05.

T. Hashimoto (AIST), Magnetic structure of LaMnOs/SrTiOs superlattice
by first-principles calculations, AIST-RIKEN dJoint Workshop on
"Emergent Phenomena of Correlated Materials", Okinawa (Japan),
2009.03.05.

RIAJERER, S8, (LG, #RfEE S (AIST), Ca-doping dependence of
resistive  switching characteristics and band structures for
T1/Pr1xCaxMnOs interfaces, The Third International Conference on the
Science and Technology for Advanced Ceramics, ##iz, 2009.06.16.
(A2, P-H. Xiang, ##1" (AIST), Phase Evolution and Critical
Behaviour in LaMnOs - SrMnOs Superlattices, 16th International
Workshop on Oxide Electronics, Tarragona (Spain), 2009.10.05.

P-H. Xiang, IWH#E 2, ##® ", /RS (AIST), Strain-controlled

- 37 -



18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

electronic transport and magnetorelaxor phenomenon in electron-doped
manganite thin films and superlattices, 16th International Workshop on
Oxide Electronics, Tarragona (Spain), 2009.10.06.

HARJERER, A, ILmig 2, RS (AIST), Ca-doping dependence of
resistive  switching characteristics and band structures for
Ti/Pri1xCaxMnQOs interfaces, 16th International Workshop on Oxide
Electronics, Tarragona (Spain), 2009.10.06.

N. Zhong, H. Shima, and H. Akinaga (AIST), Transient Current Study on
Pt/TiO2-«/Pt Capacito, 2009 International Conference on Solid State
Devices and Materials, 1%, 2009.10.08.

T. Tamura, S. Ishibashi (AIST), K. Terakura and H. Weng (JAIST),
First-principles Study of Rectifying Properties of Pt/TiOz Interface,
SSDM 2009 (2009 International Conference on Solid State Devices and
Materials), Sendai(Japan), 2009.10.08.

Zhufeng Hou (JAIST), Supercess size scaling of electron localization and
magnetic state of oxygen vacancy in cubic perovskite SrTiOs, 12th Asian
Workshop on First-principles electronic structure calculations, Institute
of Physics, Chinese Academy of Science (Beijing), 2009.10.27.

Hongming Weng (JAIST), Phase diagram of LaVOs under epitaxial
strain: Jahn-Teller distortion versus orbital fluctuation, 12th Asian
Workshop on First-principles electronic structure calculations, Institute
of Physics, Chinese Academy of Science (Beijing), 2009.10.27.

P-H. Xiang, (L H{E 2, #B# 1, RS (AIST), Metal-insulator
transitions in hole-doped Smi1xCaxNiOsz thin films, RIKEN Workshop on
"Emergent Phenomena of Correlated Materials", ¥/b=#WFZEHT (Fit) ,
2009.12.03.

HEIEE KR, (LW, REMEE, ##{ (AIST), Impact of oxygen
vacancy and carrier concentration on interfacial band diagram of
Ti/Pr1xCaxMnQOs resistive switching junctions, RIKEN Workshop on
"Emergent Phenomena of Correlated Materials", ¥/b-#WFIEHT (Fit) ,
2009.12.03.

AR (AIST), Jahn-Teller distortion and magnetic structure in LaMnOs
by first-principles calculations , RIKEN Workshop on "Emergent
Phenomena of Correlated Materials", FAL=WF5EET (Fiyt), 2009.12.03.
Zhufeng Hou (JAIST), Nature of Oxygen Vacancy Induced Defect States
in SrTiOs: Insight from GGA+U Calculation, JAIST-CNSI(California
NanoSystems Institute) Workshop 2010, JAIST (7)11), 2010.01.18-19.
Honming Weng (JAIST), Phase diagram of LaVOs under epitaxial strain:
Jahn-Teller distortion Versus Orbital Fluctuations,
JAIST-CNSI(California NanoSystems Institute) Workshop 2010, JAIST
(1)1), 2010.01.18-19.

K. Terakura (JAIST), S. Ishibashi (AIST) and H. Weng (JAIST), Analysis
of polar discontinuity of transition metal oxide hetero-thin-films and
related problems, Conference on Emerging Trends in Materials
Simulations and Experiments, Terranea Resort (Los Angeles, California,
USA), 2010.03.24.

S. Ishibashi and K. Terakura (AIST), First-principles study of electronic
properties for LaAlOs/SrTiOs thin films and superlattices, Pk Conference
2010, Berlin (Germany), 2010.09.13.

N. Zhong, H. Shima, and H. Akinaga (AIST), Preparation of Rectifying
Pt/TiOx/Pt Capacitor, 17th International Workshop on Oxide Electronics ,

- 38 -



31.

32.

33.

34.

35.

36.

317.

38.

39.

40.

41.

42.

Awaji Yumebutai International Conference Center, 2010.09.20.

A JEKES, P-H. Xiang, G2, 2 oL, B 2, REHER], S
(AIST), E¥pfnfd, Iy HE=], S5 #7Z: (Tohoku Univ.), Control of
metal-insulator transition in NdNiOs electric double-layer transistors,
17th International Workshop on Oxide Electronics , Awaji Yumebutai
International Conference Center , 2010.09.20.

P-H. Xiang, A KRS, (LM 2, H ER, FREHE, g (AIST),
Systematic Control of Metal-Insulator Transition in Hole- and
Electron-Doped SmNiOs Thin Films, 17th International Workshop on
Oxide Electronics , Awaji Yumebutai International Conference Center ,
2010.09.21.

N. Zhong, H. Shima, and H. Akinaga (AIST), Fabrication of Rectifying
Pt/TiO+/Pt by RF-Magnetron Sputtering, 2010 International Conference
on Solid State Devices and Materials (SSDM 2010), Tokyo (Japan),
2010.09.22-24.

H. Ohnishi and S. Ishibashi (AIST), First principles study of possible
magnetic structures of YNi1Os under negative hydrostatic pressure, The
13th  Asian Workshop on First-Principles Electronic Structure
Calculations, POSTECH (Pohang, Korea), 2010.11.02.

Xiang Ping-Hua, HEEJE KRS, [HHIEZ, H B, gL, SRS, B
1= (AIST) , F¥Ffn#c, Yuan Hongtao, T4 Ffn JIIEHES], JAE7%7Z: (Univ.
Tokyo) , “Insulator-to-Metal Transition in Manganite by Electric Double
Layer Gating ”, 18th International Workshop on Oxide Electronics, Napa
Valley (USA) , 2011.09.26.

Ni Zhong, Hisashi Shima, and Hiro Akinaga (AIST), Effect of Si-O-Ti
Cross-linking Bonding On Transfer Characteristic of TiOzx-based
Field-Effect Transistors (FET) Using SiO2z As Gate Insulator, The
Asia-Pacific Interdisciplinary Research Conference 2011, 2011.10.18.
Hiromasa Ohnishi, Taichi Kosugi, Shoji Ishibashi and Kiyoyuki Terakura
(AIST), “Weak ferromagnetism in the lightly electron-doped CaMnOs
The 14th Asian Workshop on First-Principles Electronic Structure
Calculations, Tokyo, 2011.11.01.

HARJEKER, Xiang Ping-Hua, [HHEZ, EREIL, HE EX, JREHER], B
1= (AIST) , E¥pFnfc, JIIEHE], 5767 (Univ. Tokyo), “Electric-Field
Control of Metal-Insulator Transition in (Nd,Sm)NiOs at Room
Temperature”, 2011 FIRST-QS2C Workshop on Emergent Phenomena of
Correlated Materials, Okinawa (Japan), 2011.12.13.

Xiang Ping-Hua, HEEERES, [IWHETEZ, i EA, Fefgol, SRS,
= (AIST), EEFukd, Yuan Hongtao, F4& FH 0, JIIGHE =], A7 7 (Univ.
Tokyo), “Strain-Mediated Phase Control and Electrolyte-Gating of
Electron-Doped Manganites”, 2011 FIRST-QS2C Workshop on Emergent
Phenomena of Correlated Materials, Okinawa (Japan) , 2011.12.13.

H. Ohnishi, T. Kosugi, T. Miyake, S. Ishibashi and K. Terakura (AIST),
“Metallic state induced by spin-canting in lightly electron-doped CaMnOs
“ Nature conference - Frontiers in Electronic Materials, Aachen
(Germany), 2012.06.18.

H. Ohnishi, S. Ishibashi and K. Terakura (AIST), “Canted
Antiferromagnetism in Lightly-Electron-Doped CaMnOs Bulk and
Thin-Film”, XXI International Symposium on the Jahn-Teller Effect,
Tsukuba (Japan), 2012.08.26.

H. Ohnishi, S. Ishibashi and K. Terakura(AIST), “Spin-canting Mediated

-39 -



43.

44.

45.

46.

47.

48.

(4)n i HifRE

Metallic State in Lightly Electron-Doped CaMnOs “, Solid State Devices
and Materials 2012, Kyoto (Japan), 2012.09.26.

S. Asanuma, P.-H. Xiang, H. Yamada, H. Sato, I. H. Inoue, H. Akoh, A.
Sawa (AIST), K. Ueno, M. Kawasaki, and Y. Iwasa (Univ. Tokyo),
“Electric-field control of Mott transition in electrolyte-gated (Nd,Sm)NiOs
thin film”, 2012 International Conference on Solid State Devices and
Materials, Kyoto (Japan), 2012.9.26.

S. Asanuma, P.-H. Xiang, H. Yamada, H. Sato, I. H. Inoue, H. Akoh, A.
Sawa (AIST), H. Nakao, Y. Yamasaki, Y. Murakami, K. Ueno, M.
Kawasaki, and Y. Iwasa (Univ. Tokyo), “Large and hysteretic resistance
change in electrolyte-gated (Nd,Sm)NiOs thin films”, 19th International
Workshop on Oxide Electronics, Apeldoorn (Netherlands), 2012.10.01.

T. Ootsuku, H. Shima, and H. Akinaga (AIST), "Characteristics of
field-effect transistor consisting of TiOx channel layer tuned by post
deposition annealing in dilute oxygen ambient”, 19th International
Workshop on Oxide Electronics, Apeldoorn (Netherlands), 2012.10.02.
H. Ohnishi, S. Ishibashi and K. Terakura (AIST), “Canted
antiferromagnetism in electron-doped CaMnQOs under epitaxial strains”,
International Symposium on Computics: Quantum Simulation and
Design (ISC-QSD), Osaka (Japan), 2012.10.12.

H. Ohnishi, S. Ishibashi and K. Terakura (AIST), “Canted
Antiferromagnetism in Electron-Doped CaMnOs under Epitaxial Strain”,
15th Asian Workshop on First-Principles Electronic Structure
Calculations, Taipei (Taiwan), 2012.11.06.

H. Ohnishi, S. Ishibashi and K. Terakura (AIST), “Canted
Antiferromagnetism in Electron-Doped CaMnOs under Epitaxial Strain”,
QS2C Theory Forum: International Symposium on “Strongly Correlated
Quantum Science”, Tokyo (Japan), 2013.1.27.

OENHRE 6 1)

1.

i F T R OEORIES LB A KOKIASE, ABEE] BRAGE, MSTATE
ENPEZERAAMFZERT, 2007 4F 10 A 30 H . FFFE 2007-281740.

i F T R O ORGERE, B A KOKIASE, AT BRASE, MSIATE
ENEESEHANHR A MFZET, 2008 4= 10 A 27 H .| FFFE 2008-275222.

N T ABANOBEETAC D & T v AN EETDHEBRDENT L DAL T O
DOHRLEFIEE TNEFIH LI AT H# 1, ER A, RIEJE KRR, Hk B Pkl
PRREEE] LS AR ST TBUE NEEBAR AT, 2010 4F 5
H 14 H. F¥fE 2010-112133.

BRNRN T DAL R ONEDRE L, B B IRSEATEE N BE T
¥ AHFERT. 2010 4= 9 H 16 H. %7E 2010-208052.

a7 ZANANIDOEE A & T v FVIEET DB RN RNT L O AZ R O
DORGEFHEE ZNEFIRALIZATY R ILHVE 2, Xiang Ping-Hua, #8{=,

BN VeiisL, VBB RER, AR ] N AT BOE N pEE AR A A SE T,

2010 A% 11 A 26 H . %7fE 2010-264199.

@I (2 1)

1.

BT M OFOREFE B A KOKIAE, AfEEE], B A=, LT
1B NFEER A SAISEAT. 2008 4£ 10 H 30 H. PCT/JP2008/069710( A

- 40 -



E:WIPO).
2. BBV R OFOREETE, B AL BOKIAE, GBEE]. HAAE, IMNTITE
1ENFEERARAAIZERT. 2010 4 4 H 29 A 12/74046(HJFEE K FH).

@ DD FN B PEME
2L

(5) B - %%
O%H
BAR R RER : 55 32 9] (2012 /2 I B = 25 SE i EL 2012 4F 5 H

@~ A= G - TVE) Hul (L AREE L H A 1T OB EL BEE TS, )
HREPESEHTR 11 mdosmiffr 201242 4 9 A TE RS 5 1B %E |

@D
PE AT AR AT AR — L — L 9ER R 2012 48 1 H 31 H
[ TR 2 W TR RN 7 A B ~RiTtE |
http://www.aist.go.jp/aist_j/mew_research/nr20120131/nr20120131.html

PE AT AR AT T EERHF TODAY 2012 4E 10 H 5 U —F R b A
(BB A2 W RN 24 |

(6)k IR A 31
OEAHLIC T TR

¥ CREST FETHEEEZITo72 QMAS 13, R a B =—Z O EBRA A HIHIC IV T
RAKIET 7 VSRESIUI, Fio, KBEOH—5 N ChHBBB RRBILND /20 =7
WML RO 100 1 Bl 77251 2 MSYRIR TS0 RSERERELT, 2T BRI K 17
B NGRS AT FOFIE T A 1 B 810 0 35— 5 — P PR B
561, SCHVRIEA - TR T 7= 7 b < LA >) CHIE R SRS T B, ZREDT
BV S MERHIELC, 9 1 AKIZTE SIS (R A £ o 72 T30 2 o 8D — R e 1
USRIREAL, 4 (503 2 — 5 COR BRSNS, 10 5URIR 70 Y= brbd
QMAS FIIOM LRI TOB, (5157 T 8T +— DLLIHH B 7 B 7 b
QMAS DBEZRDBIL, el D T BB T D,

OB TR EBATES)

ABWFFEREB D HRNE A ARIZ TS — X &2 ZNHDM O T 3 A 202 b DEFE{L S W RE
PRFZEL RSO SE R e AR D&M 23 . B AR TIE A0 (23> T, ARk A AR 2 -
JT7IaY— A XAET Y= IEBANTRE O HEEL TOKZERBETH D, 1L
SN TND, FHEEONFENREE T, SCERH A HRR RS G (AT TR FE R R b
U — 7B F BT, HERENERR(E M 7 ) — T 77 /oy — SRR ) DB HEdE L
THY, YFEEORR DR ITHIFIEILL S T /X =2 a TR O Db 1T T D,
¥ CREST F3#& TG BEREMERR(L) =L 2 b =2 ZDMFFERR FE Ak A C 2 9D & &b
(2L BAFESNIHI, Tk ANy DEE T EED D, Fo, YRR BT EEEL L
IO THIEAR 2 =T A T D AN TN LN L, A7 — Va2 5728 \ME
DA SYATL oA ST [ T A

A FEFRREZAT DT, 5 — FEM R L2 — % QMAS IZE A LA B R GEREZ
B L) A Et ELRRE - A W E IR —a Ty b A T IER L OB FO IR 1 3 st E e &1,
5 BRI MFE R E D L5707 A AD ARG B DL B/ TN RE ST A= DEHITH )

- 41 -


http://www.aist.go.jp/aist_j/new_research/nr20120131/nr20120131.html

EZEZDND, Fo, BUEE PO AL BLEFE AAER - /o2l =7 MR L. 22725
BRZO DIZMADEIN T, 52 T T UYL 0 B COI AR HRGEEND, o8, QMAS 13T
WSRO NBAZ BEL THEH A ED TV D, ZDT2D DR — L=V E B2 D T\ D
(http://qmas.jp).

§ 6 BrEEHIR T OES)

LR Bl SN |
2011.3.23 | EES PERSATF 8 = R E R IR
2011.11.10- |B¥ReMEmRR LT/ =V W& -#1EF [103 CREST ¥Rl /b=
11 JNa=IAD T T | SRR I AT INAAZADAIHITE T
7 (T-EiHh[X) HHHA L 7 0 ARFSE )
-3 Ui FAA T TS~ R T+ — D ASH TS
Dl - HIR L FHERED 3 V1A
SN RIS R R A A FFZF-~DIEFE L
T~ D,

> MR L REERR L L e =S A0 Tar T 4T

~3 i A F H A ~DIHH~

JST BRI ARS8 HEHE F5 3£ O [E BRoR b SCR R I FR D DI D Bh kA2 1 T, CREST
WFFEREIR TR AL 7 b e = 2T SA ARG T D 8 L 7 e v AW 12361 DT
JEARETH D, 35 T HE BBV R ERIET SAR T RARNT 2% — | OBR% | (FFFEfEE
FoRANE WVE BB TSRS E B ) 7 — X7 7 b= AR e LS AR ZE) | AFTERR
THH 7 0 AL D8R BRI L ME S T A ADOBFE ) (W EE  GEFR
PEEATRGMIICET T VA U ha=s A5t 2 —F) | WFCik e TRERE MR b & V-
RSB AA YT 7T SAAD RS ) (WFFEREE FKKIRSE FEETAR AT IET /7
NARE A —R) DVaA L NEBRT — 7 v ay 7w R LT,

|(A=ATBN Y
BAfE H :2011 4 11 A 10~11 H
BRMEIG T W'E - BPEHIFZeRERE (o<IETH)
PR R T AL, IRV LRERITR T,

[FEERANFE]

ENTF—2001%, B O B8 &2 B R THIE T 57 hAAA T & 2O N E)
TEIZR DD BT R E ST, FTo, Gk T — 2 bIid, TREEIEIR Bt ~T g
B DA AR EGL O HHENC DWW T OFEHD -T2, FFIZ, BERB iR e 2%
ECHIRE T A7 OB R I R DI E DTN, KT —L200Id, T2 EBEET
RN T DAL GRAEBE - R ERT RN T o RV W TERCL > TE
TR A B LT B O RURE . ZOH AT 2B D R B iR ST,

AN DD O FEEE D OIE, BEBENERR LI DIEIAR L F R SUGRZE W= T /A ABR%E | A
FEVTEHAEOFE, 588 B E T R RS Z 288 Ay T F B O AL
DRI SHT, Fo, KU —2 2 ay 7 Tl eI b =L 7 ha =2 A2 81F 5 TR 72 HE
HRARREE L CI8 i T A TR T ~DOIH 1 28T 0 B EHFE o DR S LU



D 3 DOEMBIREI GG E 7+ — AT HENIAA T T T,

With a high enough current drivability in an integrated circuit, your proposed switch
should meet following criteria;

(1) Subthreshold slope should be comparable or lower than 60 mV/dec, which is a
theoretical minimum in semiconductor devices.

(2) Complementary-switching action of the binary state can be proposed.

(3) Energy dissipation to transfer the output signal to the next input is not much
increased as compared with the CMOS circuit concept.
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HRREIEF LA YT — 72 ay 7 OFHILEL, [The workshop was very interesting
and of high scientific quality and I find it is very good that it can be continued in the
next years. ], [The focused topics made the workshop very much exciting.| 2Dz Ak
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Frontier of Functional-Oxide Nano Electronics

"Application to Novel Three Terminal Switches"
at National Institute for Matenals Science, Tsukuba, Japan, on Nov. 10 - 11, 2011

Movember 10 (Thu.), 2011 (Sengen Central Building Meeting Room No.1)
Session 1 Chair:  T. Tsuruoka

9-00 - 9:10 H. Akinaga (AIST)
Opening Remark

9:10 - 9:50 10A-1 L. Valov (FZ Jiilich & RWTH-Aachen)
Phase Formation, Charge and Mass Transport in Nano-5caled
Oxide Systems — Nanoionics vs. Nanoelectronics

9:50-10:20 10A-2 T.Hasegawa (NIMS)
MNovel Functions Achieved by Atom Movement Controlled Devices

10:20 -10:50 Coffee Break

Session 2 Chairr T. Hasegawa

10:50 - 11: 30 10A-3 J. Joshua Yang (HP)
Oxide Based Memnstive Devices

11:30-12:00 10A-1 S. Yamaguchi (Univ. of Tokyo)
Polanzation of Oxide Amorphous Films under Intense Electrical
Field Probed by in-situ Hard X-Ray PES Measurements

12:00 - 12:30 10A-1 S. Watanabe (Univ. of Tokyo)
Theoretical Study on Metal-Ta ; O s Junction Systems Toward The
Understanding of Microscopic Mechanism of Atomic Switch

12:30 - 13:40 Lunch

Session 3 Chairr  T. Nozaki

13:40 - 14:20 10P-1  N.D. Mathur (Univ. of Cambridge)
Three Strategies for Oxide Devices

14:20 - 14:50 10P-2 8. Yuasa (AIST)
Spintronic Devices Based on Metal/Oxide Hybrid Structure

14:50 - 15:20 Coffee Break

Session 4 Chairr  S. Yuasa

15:20 - 16:00 10P-2 1. Radu (IMEC)
Investigations of The Metal to Insulator Transition for Memory
Applications

16:00 - 16:30 10P-4 H. Maehara (ANELVA)
Development of Sputtering System and Process for Metal/Oxide
Multiayer and Fabncation of An Ultra-Thin MgQO Layer

16:30 - 17:00 10P-5 Y. Suzuki (Osaka Univ.)
Bi-Stable Magnetization Switching Controlled by The Voltage
Induced Magnetic Anisotropy Change
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November 11 (Fri.), 2011 (Sengen Central Building Meeting Room No.1)

Session 5 Chair:

A. Sawa

9:00-9:10

H. Watanabe (EIDEC & JST)
Message from Research Supervisor

9:10 - 9:50 11A-1

M. Garner (Stanford Univ.)
Functional-Oxide Challenges for Beyond CMO.S Technology

9:50-10:20 11A-2

H. Akinaga (AIST)
Developments of Redox Transistor

10:20 - 10: 50

Session 6 Chair:

Coffee Break

H. Akinaga

10:50 - 11:20 11A-3

5. Ramanathan (Harvard Univ.)
Can Comrelated Oxides Usher in The Next Semiconductor

11:30 - 12:00 11A-4

H. Ohnishi (AIST)
First-Principles Study of The Lightly Electron-Doped CaMnO 5

12:00 - 12:30 11A-5

S. Asanuma (AIST)
Developments of Mott Transistor

12:30 - 12:40 Closing

12:40 - 14:00 Lunch

14:00 - 15:30 Lab. Tour (NIMS, AIST)
> HiER 2:

~IMEC-AIST Short Workshop on Oxide Electronics and Mott Materials~
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S. Asanuma, P.-H. Xiang, H. Yamada, H. Sato, I. H. Inoue, H. Akoh, A. Sawa, K.
Ueno, H. Shimotani, H. Yuan, M. Kawasaki, and Y. Iwasa. “Tuning of the metal —
insulator transition in electrolyte-gated NdNiOs thin films.” Appl. Phys. Lett.,
vol .97, pp. 142110, 2010.
N. Zhong, H. Shima, and H. Akinaga. “Rectifying characteristic of Pt / TiOx / Pt
controlled by electronegativity.” Appl. Phys. Lett., vol. 96, pp. 042107, 2010.
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