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FinFET Fin(OMU) D X572 F v 1V % A LT Fin Ol T MOS #ig &
ROl TN —MEEDNT VAL

KP 5 k-p fEEE (R~ =255 K ST S p I2B1T5
NURORET%| k- p | OBE B TR D I71E)

UTB MOSFET MR [ (Ultra-thin-body) SOl MOSFET

TEM TR - PE R

e 2] KB E L, MOSFET (232 K iisfE DX+ VT OB E) D

LTS,

TR A= T IR

T IUAXIT D AEDIDIRSEE T D AL IZBN T,
T T X VB D KO 7ot s

Y7 abyial Mg | A —FEEICL S TRL A BT log A7 —/LTarh EAND
FFOMEZ

0T RV R = MENEIIZORL AL DR — A ZFE TR SIEIE
KL T, LEWVEBEEOR TR OIR AV E TIN5
Bl

NG AET L — BEEANE DT A PEEL| (T L —T L A) LT DAE I
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FIIAXRT DA T IR — NV DUAYEEDT ¥ XN Tl THNT VAL

T e BRI LRI T O TR &L BEMOEEIIRE
BNAEIZAE YY) 23, AN KELRDLEFTH 3% (fafn) B4,

EHHEINEEE FERCHR T EE T, 2 T A SRR O R A28 2 72 2 BN
JE3 52 & TRBHR 2 ERE R AR E A2 N4 545
&,

EHVa VBRI E A EEHIINTHZ 8T MOSFET OYERE% A |k
ERAYs40N)

HEBREEQ— (1) : Ei%E FinFET 255 SRAM £ DA 228 5%

S . B
ALD Atomic Layer Deposition: 5 & HEf& 1=
CMOS Complementary Metal Oxide Semiconductor: p B J-E KTy 1
JLd n BPEERT % 3L D MOSFET %, M B L 7= 4
Feilel it
FinFET WO 2 B —NER RN VAL TOERICE T, 2

DO —RDONLEEDE DL SZMRIE LT, AE O MOS
WiEE A5 2 B —NERRINT L URY, NS
EAEE D72 E D OFTUEL TNDZEMDL T AL R
60

Pass—Gate (/XA7—})

SRAM E/VHITC, FEXIAL Gt AHLEIE SR E L2 D7eCE
VMREET VYT T ay T RIE AL By MR~ OHEE A A
VAT T HNT VAL IEE RO EZ A G LA
1T BOH T LI HEND,

RTA Rapid Thermal Annealing: (5 B AL 7 o A

SNM Static Noise Margin: ZZ CiZ. SRAM ®/LiZ 815, AAELISxE
THENELR EMEDORMEZ TR TR, EOEMEICHL T
BEND, MEFIRIE O KEIZ L > TERSIL, EARKEVE
CREMN BN LB T,

SPICE Simulation Program with Integrated Circuit Emphasis: #&[H]
BOTFal@EEi Ial—ar 357 =7 Th b,

SRAM Static Random Access Memory: 7 V7 7 a7 % DB 0] 1%

EHNCT — 2 %5895 RAM, DRAMDX572Y 7L v = 8)
TRITLE R,

Subthreshold Factor
(S HR%0

Subthreshold £2%5: LV MEELELL T D5 —NEJERFIZ, B
M NS 5D B — MBI, BALIE, mV/HT, S
BN NET T NESWNEE KIS E S THhD,

TDMAT tetrakis dimethylamino titanium:TiN 4@~ — N5+ 2 HEfg
T HERDIEL,

TEMAH Tetraethylmethylamino Hafhium : J& ¥ g HEF1E I LD &5 B
PR INE HIO, 2 HEFE 3 DB D UEL,

TMAH Tetramethylammonium Hydroxide:Si # ¥ FH)icoyF 74

BT IVHIERE D —FE, FIZLPANRBIRIZFE ST,
CMOS FatAEDEENE,
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Undoped Channel FET

F¥ VIR L TINEN TR \k?‘f‘/“x&

3 %~ FinFET

Fin T RV OMREE I RS TS — 3, 243
FinFET #+59,

4 ¥ FInFET

Fin T RV O EHEEIZIZ LS TWD T — RS, IEATER

ZHMNL LTS FinFET 2459, Al — R BREh I

fth 5 2 LSV MEEE LS 9528 T, # (Rl &%
IZHTEICLEVWEBEZHIE TR\ VO BN 8 E AT,

TIRT LY /7 MITEEL CWNBY — R RLA 58I, W@E DY —A KL
S b AN AR NS (L B S R
TR F v RNV HPLUANT "o 2 a S AT AR, BAR

L, ) — A Mm’/ﬁfw”@ a2 MEBURE,

B O — R LI Si02 ([ZHNTHERNEL, 7 — Mk
PO AL ARV E R LZ FTREE T 24k, T72b b &
PR — MEEERE A XY, SR b AR & E b
AREER D, RFERIRH DI HIO, 3D,

LRI NET L

N AL OERFEE TP () TR L=b 0, K
F[E] B8 O PERE A FEIRF [ 2D g BE LS T ?“%671 \ZHZHD

ET ), Bl R2L —a B WL, RN
AR EARH B RH DT80 }‘?I/“/\‘Xﬁ:&?ﬂ/ﬁ:&j\ 2 SOFH

KT AHER : EfG DBV EHR R 2R E 6 T D, E

AL, HFUZ BRI R AT 1 FET HOT A ZET
JVBRFIZAFIL TS,

LEVWMEEE

"D AFDMREZR RO D /RTA—=HD 1 DT, 2 DD EMH
(V) —=A—=RUAV) ZERDTRNEED DI/ N7 — NE

FR%K

PYEREIZIBWT, KD 1 HOE %&ﬁBELiTE&DHj
T OB/ N R —DZ L, NIV AFTRBW T,
=MD LEVWVEEEZR DL/ T A—HD
1 &5,

Btk iXsHo&

SEREMBAEFERG BT, Bl ORI 2 IELEN
EEE)D B NS o Z NMIANNDB G E T, R U A
HDHEAFZZRA R A EUNARAF R B L, FB~HED
Mg/ MRV R AEmZRD, LIZN> T, b U AX
AR OBEITICHE- T, BEITREL2D

737 CMOS

FERDS Si DI THERR S 3L TVD CMOS,

AP arA=V WAl

SRAM EB/VHC, (0,)DIEMERFFT DRI EZR T, AN
— X GHEE F & AT DEE)2 DBk LT 5%
Fio, CMOS RDEA . B4 DO D AZ TR S NS,

Sy RF vy S E R

LA OMEAH LAREH OB 1O L PN AL B FAE
THTL,

MEERBEEREQ—(2):

WAL ATV EANTORFFEREFE

B i BH
GST FN = N—T T —T )L L = I A DS
RS NLHNZEX T DI EED - 7= fE ks 1
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BBk B I1FOFFOESNCTEAFBELZFHEL, 50k
1 D =R X— GRS TO FRATIE
GST225 Ge,Sh,Tes Z#L %k & DAL REakA B

MERRBEEOQ— (3): T /F vy 7 RERMATIEITOBFIER

A &

G

AFM

-8 ) B &% (Atomic Force Microscopy) DIEFR,

AR 71— 7 B8 (SPM: Scanning Probe Microscopy) @
—FET, T/ ANV L TR T8 (RE) TRl R %
BT HILITEY, BUBFR OGN 5 ) OIR) ZBEL
KEARE UL T2, S, AR mIZRTET 2P ES
BRI T 5221080 RETZIRTE T TR 540
ROR M BN D AT HIENFATREL 72D (—KFM)
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JE I £50 25 7 (Frequency modulation) £ HH 5 2> AFM DREFR,

AFM 73 F L — 3 R A CIREN L CTWOHURRE T, B8
(A AAER 18720 &2 OIRENIRBIZZ L L, HHRE 5
IEEURICEAL T 5720, ZOMEREBROE (AR T52L
TEEE O EAER BN ATREE 72D, FEREE R T~/ fifREA A
— U R TREA DB CIIASHWLITWS,

FPGA

Field Programmable Gate Array D BEFF,

KB PLD (programmable logic device) O—Ff, —— %3 F
JECT BT T LRHE/ e BI AL I IC, BRI A ETELD
T, EMIEND TR, R SITHFIHES TS, 2T
— b E 77—k (AT L —b) O FPGA LS S TS
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ARG, 707 T ARG EE Y 2 — VA BLHIRY
WA, ZORICECEREIRZ B L, KimflEy = — LRt
fEIk AT 0T AT HIET, imE R A BT 5,
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2—A (T LG HZLTHIET D) 7, EEPROM AL
T XD B D,
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BRSBTS BRI M 3524 C, EloR
I BALD 2R TC 3 A % T ) A— IV 2 — )LV CHRIE 5 B
(FE 1 FBAL AT AR .

NDR

A MERSHEPT (Negative Differential Resistance) ,

&R OBESK EERICELEZANT 58, ZIUEOEDR
EAHEINT 2, ZOBEE, I (AV,AD BIETHD, £
NI HZ 8, T /¥ vy 7 AEYTIE, NDREF|HL TR
FHEAEVEMEZIT>TUD,

NGS
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BIEAZEIINT 5L PUE D /2 DAL T HFEMED AT REIZR
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FIZ~v A7 O EHIEE IR <D EDIL TV DRy
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A E R BRI X0 BB ~18GHz T4 4R
ELTWA, B/ B — X 23 50Q Thb,
FEAE XA ORI o F RGNS,

TEG(77)

Test Element Group DRSFS,
TaEADT =y I R0T NAADFEARFHEOFHm AR 1, v
BIZF o T ERIFRICAEDZED S,

Via-hole (B 7 7r— /1)

UK T SAAD L JEAZ NV ELRR O JE TR 28 SBLRR . MO
DI D EEL, ZJE7 ) MDA 1T, EiE LA
NEARTHEDN TEORIZERZ 5256050,

TRy TR Afar AV ANT T ara—Rearha—/LY 7k BN T — K
kBRI EEHZ WRE e~ /nar b —T—, EXHEZ ]
HELT%7-% . EEPROM, EPROM, NOR 773 =, FeRAM,
28 DT A BT I AR REIRASERENE ROM BV LD,

HPE (B ) FHD) RNl FRHEEFEMEATY 1T, BIRE Y > CTHRRERIE RN b

FEIEAEY (REEFEVE) AEVDOMFR T, BIEIASE KL TNDET Ty aR
FEVNIARFEBIEATIO—FETHD, BIE R EREATY L
1. ZNETOREIMEATVZ AT XD E T E (B
BB rTRE ATV AT,

AL E FERIL, iRD TR EE DA (K — 3 B) IR &Y, %

D7 =N ~OVHIEHIIN R BEZ2 Z 205 BAEZ AR AL CAr
HOREED D PERE T AR FTL T, LINLARRL, F 1
DOBHIEIZLE, T RV RIS ATAE T D A Rl Ok Sl %
FLL D720 ZORFHIHELE DR FFEDITH S X
BT ENBRAESN TS, THERNIELE OREEV),

WEBAREE®— (1) : I—RF ) Fa—T " VREEIROWIERRF

5B A B
FIB WHRAF L E—LDZE, GaAA L TTEI-E —LE RS,
ZOWHRAF L — L% G EHI R 32281280, pm~
$10nm DI TN "] RETH D,
HATVT 4 =R ) Fa—T DO AEERTIER, T/ Fa—7H

BHEOREBRXAEE 2 1-H, 7/ F 2—7 OFRIEITFE Y 45
TIVDBEEERTIE, ATV TANEI2 BT ) F2—T 1%
Bipot-MEERio,

FAE T R—T T R

THAALHRENEEE T HEE REIET NAREDRMIE

B (KFM) MAENDLEFEXINMBL, ZOFFER 2R, 2O
BRAPEBRIIRDINTT 4= w7 228280, 7
INAZD BN AR A T E S D BAEL,

J5 ¥ JE HERE (ALD) 2ILRN IR DIEZTE RS D 51k, MRt 2 & TR 22

A AL HICHER L R LT AT 52 LIckh ek
Z LA HOMGEL TR 22800, BRI 2T 3L
— S BE B LR R TH D,

e SR L ST A— S E

TAAZE AR ATIU, DTSR ORIE SN AR
TINAAD AT AE—Z L 2 THEFHRL, 2O/ —
B AD AP . B0 IR0 JE I K
EROD I,
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Wb ST A T HZLICdD, BRSO3 AR ZET
LS, T RVICERD IS LB LR DR
AT HOT, ZOWSERIETIURX, T v RV E LD
PRETDHIENTED,

ez — 7 el -

AN O RIRAN 2727, PILARZ ML T
BSNRVEE T (¥ =l ) BMFEE S D, — 05, 7/ F =

—7®$H375ﬁ ZHEEZRMR G ORI DB A I, ZOJ)

B FHIIVIERINZ RS 2L 00, HeEX — 7kl 7 & &

B RPT 7 — NS

F ) A= L L ~UL DAV \%i%%ﬁ?é?ﬁf+%ﬂfﬁ7~%&b
“C‘)‘/T/\/I’Xii%féﬁb T 7 — M X EFRSNDHT v

Bt E AL T 2BMEL, T v VOB IREESCE RS
|‘$75‘u¥1’ﬂﬁ'(é°50

TSP ARSUR

hie &7+ o DT T VLT, D g L¥E
—YEN LOGBT + T B N R L — D YOI N 2%
N, ZNVETF )P ARNRERES.

7 — U
(FT-IR)

BED > T AR EIRET L, BRSO AT LB
7"»®¢~ﬂ$%ﬁé#/ﬂﬂ%’:/ﬁ%§?% THEERES. TR, AR
MVRIEZET R 2 VT, BESOO ST B Bk
MNEDF DTG 5o 7 —) 2 BT 5L D& 7 —) g8
PRTRAN HE RS,

F~ U HGEL

WV E R Lo bE | AL B DM R R T Dy
SLENDH S, WEEHERT 2T OIREN B2 15 H035
BNDIEND, T /T 2—T O8R4 g O E K K ET
VB,

=% b (ke F)

IR REIZH 2 E T DEAF L IEFLOMIZIZ 7 —a AR HAE
FANELD. 7—u A EERICID OGS A M EC AR E
polzbDrE TR (il ) MRS,

MZEBEREEQ®—(2): YVarrIyh 7 +—»i M-V EXREERF 2RV T P RZE D

Wt FEBR %

i

=1
hul

it B

CMOS

Complementary Metal Oxide Semiconductor:
p AR T v 1L & n BPEERTF v 1L 00 MOSFET %, #H
HHRIZ e L 7= R FE A1 5

ECR A\w X

Electron Cyclotron Resonance A/ 4

WS I B E DT T A< % UIASD | Et 5 Il T
MR A Bl L CR A S 72 ECR VI A~ %, Bia 52562k
(Z &> TRERY —ATEHE 22 S T, FERY — & 23y 2
NVAURE % H S5 A Y e

ECR 77X~

TIR2 IS T DRI~ A7 all GRYE 2.45GHz) # 1%
DiATelltiz, RO AN, G EHUNT 58T,
TR DOEADJE VA RlHR T HE UL B Z iS00
IS T, v A7 O3 LF — 2RI S/ Tk
BARZ T LIV EAESE T T~

high-k iz

EJEIRIEZRE | Si0, KV EmWiEEE (k) 26 DR,
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CMOS D4 —MizlEi> DRAM DX/ 3 Z 2 AV BbiLs,

MBE BB B2 B W TR BV S T B — L& 38 S
., BRI L CRE R O e ¥ Y Vi E 21T ik,
MISFET Metal-Insulator-Semiconductor Field Effect Transistor:
MOSFET LIRIZREZDS, ALl 7 — M i b s
TRWIED & e,
MIS St Metal-Insulator-Semiconductor i :
& B - MR- BAR O FEJE i 1E 1 26 T DR A & - R D
ﬁ‘ﬁo
XPS X-ray Photoelectron Spectroscopy:
X M i R U2 eI AETHINE O RLX—%
IHTHZEZLY, BB O LRSS AR BB AR 5
TIHTFIE,
7= MBRCT NAREEBIE 5L,
AFUTEN BT R —THIE LT A A Z B BN T HIAA TESR
B2 HIE 5 Tk,
BENEE BRO T TOEFRIELOEBEXFT IR TR ETHY,
A IEALOBEZ TN CHI ST TERSND,
Ef SR T OO [RIFEFE S DDA E 2[5 6 Bl ON Sl 0 A &
FHEALTWAIE,
S YEAL Mt AR BRI B D FUmIRET DB HIREET, <0
A LA E DR NNT v T L7 D0,
&ML T =— MEIOFE M Z B O RN —oT 78 7 2L THREES
INTTBI0D  AF U TEANDZITATHELEE,
= BELIR A T ROEHAHPRICBIZ TEHIEET, EREEREE IO
A Byfal VAN
ST e HERE L B R DENEE T KT B T=DIC, JFUBI DO AR 35 & o3 i I i %
IR TR g 2 S A BTV FE, RO — ML)
THWAE DS B O D DR
N e FMRE IR S8 O T BB —E L2 ZE,
P RAHR MOSFET ##i& (23175, T /57— Mg 7 — N O
FEE R,
FR R T ¢ Channel-on-insulator #3&(Z23317%. Channel i ® 5% 100
nm LL N IZHRD T L7 D,
III-V-OI F /L (GEMR) [ 111-V-On-Insulator T %L (L) :
Channel-on-insulator #3& (233175, Channel & (2 & &5 8)
EMECHD NIV LAY LI 0,
TIT-V -5 NHRIF &V IRIE T DRSO, (RERRbOLL
. GaAs. InAs, InP. BX O, ZhoHD0EENHY, BHWET
BENE 2RO LA ST 5,
& b= LDl Fahid 2L,

AT TN T —

BIfEDT V= MOSFET ZHuLE LM K2 LB 35 -
TDOALTIANTG I F % —DRFRTHY | FFeuid KfEY
2R b~ T2 DT ASAAEERE LU CRBIUR A% 5
b SN P R
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Vara= =B )
e

Si0, 27— Mttg L 3% V= MOSFET D SE2h#E i 7B
(ZX T DT v VB EEDOZLETHY, RILENBEBROLLET
L BRI EIRR AR T, —EDfEZ LT e
FNHILTUWND,

Aa—F7

MOS FUHT I FE LT DINE D BT UVl Ly

{ERITRE NS 878 PR e S

MOS /XU HZ DAL H 75 AR E T HZ LN 30 S HENT
ZRETLHHETHY, Fric, PEREZZEZ N SRIRIZT S
ZEIZEY IRV — i O SR EA AR 52 A3
AIREIC2 D,

FEFIZBNTMEFHOEIRBOZEL, REHOE
TARREDFCEED, LIOENT AT LR NF — (L&, Bl
R LY BICHD RN TE 22 w07 787 21
(ZHRD IR AT PR LY TICH 5 R HEAL LB+ i
THR T —HITIRD#E,

FEROEFIRIBIZBN T, B IMRBEIZH G TEHIRED
LEY, il T LA H LI R Fyy T I i TR TOR
Tl/ \éo

INURF vy

MR Z BN T BT IR TEANT L — Ak, itk
DR ISR AFER b 5 SRR D — >,

TNy _X—Tm

G AR 0> 218 D K B ofE M NETELALEE S 52 &,

ETE IR

HEKDOR TN T, A2 BIT LB RUISE LTI L

XX U7 (n B THIULE T, p B THIVUTIESL) &F Ottt
DOF V7 (n B THIVUTIESL, p L THIVTE ) 23, v

28U T L0b BB E TRAELIREE, CMOS 28 fES

BHI-DIZIE, FMERESR (7 —NEEOHIIN) 12X, ZOdkEEE

p L n IO I W TEBR TEXHILENNIL,

ERTYT R

BRI E I BREEZD DL,

T =3 T A

IKBEEFEDIRBEITADIL,

T TR

TIRX= O TEIEREEOmRFEZEV L, Tz fHL T
PR ER I AR T DTk,

TIA~E

TIRX= MW TEEREOZE R 2BV L, T afIHLT
PEEIR R 2T D71k,

AN — AR A

AHVERIZ O ENT- — AR LA I D L,

AT RS RTE

FAFNAR KRN B m WA SR Z RS L T KBROEHR
72 HX VT HALL TR L TITHfE ik E D FiEoZ b
T, R T AL TR EIMAE T HIENTEDTD,
K AE ) — 70 bl % PR A TR\ Vil = 3 TRl 03 FTRE,

HFRBAREE®— (3): Y Vavy=HORFZE LR EE&FMEMN O 0 EE

M B B
JR 22 L ¥ RIfaD—>THY, FHAEL WA TR bbAk 1055+
BERTTRDZE,
A5 AT HE LTI 20 kHz LA B E A FRL, Sl
MBI E R E AS T 522X, B OEEEFHME ES A
s D AN,

a7 NHFEE-9




Y7 Mt BRMEERE, —MRICIREZ T 2L KR35 (R ELZ2
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T E A EIZ Lo CHIE R IESNARE R FDOEHLD L,
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TN ) 1 Zn0 72 & DIEBMRAEIRIE LIZR T DL,

ICDS BRI O K Fao [EFE 227 International Conference on
Defects in Semiconductors D Z &,

EMRS European Materials Research Society D&MD &,

ECS The Electrochemical Society D=3 D&,
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RPN DD LA MR LT,
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FERF. i SC SRR AR A

X5 RERFHRE A
FRE E A HhIE PCTHIE | &FifME | Zofh
H19FY ot 014 01 3 01 2211
H20FY 3t 014 01 101f 14 6114t
H21FY ot 014 01 44 14 2511
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1. 2—®@— (2) 2 Var 7y T+ —2u E-V R BEERTF RV TP R FE M ORFZEBR % |

1.2—®—(2)—1 BEDERE

(EAFHEO BEE)

hp22nm PRI DO @S IEREN TV P ARSI DO DT A AREEEL T, Si AR EHIC
Z D LR IR LT -V RS R F v 1 &9 % MISFET 2% 352 8% ARy
T OMERHIE AT, IV RS8R T v L MISFET 0 fe il 55 11538 B O B e (b 2 |
KT SAZO LM CMOS ~Dji FIPEZ BN T HE3R(Z, FkD CMOS Hfi ~D R
bD P REMEARRGE S 27212, LU N OBFZEBHFE 21T,

(1) III-V-O1 F RV AL EL i

G B KA R E 1 N ORGSR EE A St B DWW 3z b~ B8 TIT-V
TG AR T v RV J O -V Y =~ O et i 2 B3 35,
(2) MIS At 22 E AL K OV i A AR B

II1-V [HEARMIS 5 i O Fei b2 L2 5 b B MISHEIE T A IR I ONE high-k #afaiEa &
To7 —hAZ Yy IREETE RN 2 B R 35,
(3)III-V-O1 MIShZ> P AX A H T

Si E&HDWEAERNE LD n F 3oL IV BEEERT /L MISFET OEREL iR E
EEIGEEATD,

i B AR CEA1EE)
JII-V-OL F ¥ VTR T D HATE R 7 v A B L ONIT-V MIS a4 gl CE L AT 1
T ARAEMESLT Do
M-V EAHEAR SR EonT v v TV BEHSERT v 10 MISFET OEREAZBHFEL . €
DEBE LN EAFERET D,

itk B AR CPRR234ERE) -
-Si _EHDW TR _EOnT v 1L IV SR T v or/0 MISFET OEREAR AL £
DB e E I EE FHZRET D,
+Si b III-V MISFET O i 55 F-H5& - $ RO b 2D . CMOS 77w b7 4 — LDl
MPEZHSNNCT 2L, kD CMOS #E~DOER LD AIREME A REE T D,

(BAZE R DEHY)
(1) TII-V-OI F ¥ /U R H Al

[I-V-OI F¥ F/VZ T D AT AL 7 0 AW T, Si R D InGaAs IR T 25+
JVECR . & O InGaAs/InP JE#RE Si FEREDRED AL | TI-V-01 F ¥ RV A TER T D AR
BefrzBRFE L7,
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HH4 RS E (MOVPE) 2 Wz Si L0 InGaAs F R/VIBTERIC OV TS, BRI
(VYT T7 4—THRR LT | pm FREE DL U= (111)BE 112 InGaAs DH—K AR ESE, 0%
InGaAs DOREST AR Z1TH 28I B EEAAL D720y InGaAs i b8 AR LIK TR 95, %

NEBORIN AR IR 2P L CE7z. EIEARMIZERRFIZB W TIE, T V= B A Sk~ 41
R AR IO MR T — RO BER SR EEAFEMICHETL, InGaAs f5 & OREfittb o
JER, IRY—tEom &2 B C& 72, ZNE TOMFERSICEY, DL T O R E257x.
(@I EIZ DWW T, S Var b o bb i FAREASOREN InAs 231 DD AICH %L
VW) BARIZEL TVN5.

O R ECREL Tl, InGaAs fEH D Ga MURSREE ICRE B EE 52 TD.
7205, InAs IIMHES TIZER 5575, InGaAs DRI T Ga JREIO G2 <°L T Ga DI
DIAFE R SELER T MR T —RIZBITT 5. LL, SHI2 Ga fAEIEC T L3R ulE
EHFHELTLES.

(©)ZAUHD InGaAs FEELIZIE, (111)ZF M E AT RN S AL S nb. LovL, Ga fHik
AR C(11D), (110)&%@%*%@%:%5%‘5& (B X E VT IR .

ZNHBOHIR A EIZ, InGaAs # iDL RIEFRIZIBW T, KHRITHEFE T2 In BELT Ga DJE
RELZEFHTLHLBEBREIELZRRBE L. Zhicky, J?iﬂi%@%:ﬁb, R/ e 6 LL o
InGaAs 7 AT REBHIENTET. IBIT, fidx LEIC Ga VT REE AT HIET, Fv
Z\JV%ﬁfﬁkTéﬁaHEHij:éﬁﬂg@iﬁﬂaa’?fli%fﬁ”’f)\_ WZH AL Tz,

InGaAs

1-1 BUNEBGER R ICB T2 L B E O ARG — 2, ThIZIVELRT
InGaAs #iit O Kt SEM 1, F XMW TEM 4

Fo, B Arabrr g (ECR) Y T A~ &F A LR EIEMEALEZ W T RIRRF A—
O I-V R8RS Si RO BEEEAR ALY G Hili & B L=, Ziud, -V BILaw -8
IRFEA 12 BCR A w2 % FI) Fl L TR A A— U THfEfR IR (Si0,) 2 AR IFEL . BAF72 TITI-V MOS S ifi
ZRL ., EOMERELRE S Si BRI L EEEVEE 22098 D ThHD, ECR 7 T7AITLY
R L RIS, MR 1 S AR B D B Tkt U TR b LD, ZHUc kD, Sk D FEAR ALY
AW HELTRRY | R A ITD 0T | RIE - RF A=V ORI b2 FEBIL |
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FARRED B o OBVLERIZ LD | BED-E8 EAR DO HBET AR TIL, InP RS Si FtR DL 71
BN IHIFEDOMEEZEBL, +07REbEMRELZ AL CWDIEE MR LI, Mz N
L7ZBE0EbD7=d | BRIV A HOERFD -V F ¥ RV E~DH A—T 58l 35 L% i
IZLTW%, E72, HCl Z W e m W@ IR MY = v by 77 (InP:InGaAs>1000:1)(2 59 | 111-V-OI
J& DEREAL N T T DT80 AKH A= T InP A FRET 52128, InGaAs-OI on Si FEHR
AR 52N TED, /ERLT. InGaAs-Ol DO FEEZK] 1-2@)IlRT, 2 ATV AR
TR EDENEI TETCNDLIEN TS, Fiz, K 1-2(b), ()IZREDA 8 L m oW
T - BRI LD (b)) RIR B L (s T E E T LR T, SRR T L D BB S

H SRR TX ., BAFRAEDADENEH TEXTCNDIENDN D, AIFZE TR LI AR &b
HHATIZ LY RAF7R T-V-O1 FEAROIERA ATREL 7o o7, BT, Mtz 51 @ HEREIC LV ik
BEL72 ALO; BRE L7 At B0 & O E b BAFE L 72,

—< InGaAs B 'Mos
interface

Bonding
interface

substrate Sj

(a) (c)
1-2 (a)BAFE L2 B ARG & ORI LVIERIL 72 TTI-V-OI DG E, BLOR &1
S O W T 25 1 R FE - AR IS D (b) AR & (o) ks T4

(2) MIS 5 2 @A AT B OVS i AT £

III-V MIS AL E T DI DEAT B AZ O TIL, InGaAs =° InP 28 D 1I-V £
B335 ALOs DJFF R (ALD) . KON, KififitfLALPRCZE AL B (L SR D i I 0,
B if7p MIS S FHEN G541, nMISFET E{ED 72T BEZRRITRT L /L DA (p L
BIRIZRITHRE ) #1TADIEEFERELT,

InP(001) 100Hz
1.0t with sulfur treatment / i
N'E1.0- E
(3]
L2 Tt
5 = |
[0} g |t
|5}
§0.5- §0.5-
5 5
O O | «
. oo E—
o0 2 -1 0 2 3
Blas[V]

X 1-3 ALD-Al20s/mn-Ino53Gao.47As(100)#i&E D C-V ¥ E(E) SRR oW TEM ((11DA
BIXOO0D M) () KON ALD-Al2Os/m-InP(100)H#EED C-V Hiik ().

BARIIZIE, ALO; D ALD IZ2OW TR, IBICHEZFF ORI AT AT N I=0 LR LT 5281
£, MIS L D III-V HEHSEARD T F A4 L B b in 151 R S S i 7 i i 4 iR e R
S TELZELMER LT, IT-V F A BEORPUZ DWW TR, AT RN R vy 7
NGB AN EZAITHHZENFIHIV TS In & & T B nMISFET EifED 7= 1A F]
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ThHZELN DT, ZOXIRAF A OFFHE R mFFEL DORELRIZOWT, MBE Z W T
M-V REAHEE ISHIE T 225 ID | RG22 b OB bbb A 7, £o, 16kT
NAZERUZ OBV TOA00 D EIZINA T, (11DA HIZIW T S HEAL 5 B DR S a
/oL EE R LT, III-V RSERDOERE Sy R —a ZERB BN TV D (NH)2S
HRIZ ZDBACALBRIZ DUNTIE, St HEALE FEEARIRL DS T LA, MIS St O BRI 2 ENEE &
% ECRRITHHZ LRSI,

BT, IV Frxrv Db Btk omE aE MOS St EE AU AL Tt InP Kifi L O
InGaAs F[H|Z ECR 77 A< ZEtBLONT T A~Wib &+ Z L2k~ T, MIS FimoER
WENEBTEHIEE/R LT, InP IZBILTIE, ECR 77X~ Z1bi, CV FHEDEAT YT 2%
b T A= Ty T2 REHDEELHIED 37 o7, InP Kifix ECR 77X~ {LLT-DbH
Si02 % EB A IZLVEKR LI A LT TR EL BT WA D CV FikZ Rl TnD, 77
A BEALDRRWIG G, REREAT VL ANBHIS AL, MIS ST HZ K ED A — Ty 7 hidh
HIENHEERINDN, T TR~ a2l T 281280, RESEATVVANEAD L TEY, £1{kick
S CH B DS 3 2 SHL, Ar—T v 7 DR FIRECTHLZERHI B2 o72,

1x10™ = InGaAs
E- 41.0eV

As 3d ! .
7 As? As)
5x10 N AsS* i i
— X107 %
- 4x107 | N% = :
§ j 5 b

L 3x107 ¢ D / < A A !
9 * o A *\ . Oxide mbde : :
g a 1x10"2 i e
5 [ 1kHz - .
g >0 \'/ 10kHz I
, ! !

[$) | ool o e .- H
wotl 4 100kHz - Nitridation + SO, Metal mode !
=, 1MHz i (RTAREELEL) i

1x10 ' ' ' !
0 S 0 0.05 01 015 0.2 Z >

2 -15 -1 -05 0 05 1 15 2

(I)b [eV] 800 600 400 200 000 -2.00

Gate Voltage [V] Relative Energy [eV]

1-4 250 COHEAMRIEE TECR N2 7' IR <IZX0ZE(LTZDE | Si02 Z#lfE )2 ECR A3y 4
L, 74— 7 AR T, 350°CPD PDA & 450°CD PMA % fiiL7= InGaAs MIS v/ > X DER
TO CV Flk (F6) LA %2 O S LR S A IR DAL G o2 8D MIS St D 5 HEr 4 B (p
#) & N InGaAs F i K O InGaAs FIZAXLVE—R <A F P ARE—FTH 1 nm D SiO2 % ECR
AR AT E D As 3d XPS ATV (/)

—7J7. InGaAs |Z%}LC, ECR 77 A~ ILH A L= L2 A, FlzaE{LAEEL , # %L CTECR Y
TR Si0y ZHERELT-1% ., 7=— V& i 2812 kD R EN ATV 2% K IR CT& %
ZEDHOMEIR ST, 4 1-4 /21T, HCIRTALERZ i L 7= InGaAs/InP HARE %, 250°C D St
JET ECR N, 7IRX<IZENELLT=DH | AXVE—REMEENDEEEFTTRED T, Si0, ZiH#
eI ECR A8 XL, 2k 350C, 74— 7 AR TT =—/L &5IT Al BEOIT T,
450C, 7+ — T AR TT =— VLT MOS FH /30 Z D IR TO CVFETH D, Eiiick
WTh, T TRIBRE BZNELNTND, £, EAT VAL, BEE 50mV FREEE/NEL,
RAF72 MIS FLHE S EBLL TWDHZENG30D,
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ECR 7' I X~ Hi Tl & ORI EAEF IR A HERES 2 T/ERIL 72 InGaAs MIS F /302D
MIS F i HENL D =RV — 54 % [X] 1-4 2R T, 1x1011-1x1012 ecm2eV'! OFPHIZAD
SR ER OEESN TR, )7 ECR I X~ b A w2 &bl A, S AT
T DI ZEALE OHIEEFTHZ LD, T KOS TR CTHLZENALN RS T2,

F7-. MIS FifaHiEAT c oW T, InGaAs MIS v 8L 2 KR & 740 AT
THIET, ERMEOEWFEEN OFHEA TEHZ AL LIz, JIE T, 200-100K F2E
TITW, AU HZIH A =TI L CRERT VUYL E A EBLI-ET L2 Y I bHIE
T, BRI mEN AR EL TOD, IERRO—HIH X 1-4 FRTHD,

Fo, R OERFFECEEOBREZ ML T 57201, XPS LERMELMAEHE T, R
i YERL DEJROPRER 2D TUVD, ECR A 3w X285 Si0, & InGaAs &D MIS F Rk, A
ROB GRS TREBEEZ T HILE B LTZ, MIS F 4/ 3U ZOBEBRGHEND, A3y X
R OBEFE L BV 72 WAL — R TORHEFRED A, IBBF IR EDOZ VAT AR E—RIVL, JE
BN AR R N SN2 & B LT, ZORIEZ DN T 57010, [REEOHERSE S
T, fiRmed THIE D53 (~1nm) Si0, ZHEFEL , XPS THELUAIT 22 LI12kh, ALV E—R A4
ARE—ROREEEDOENEZHGLCI LT, K 1-4 FIORT I, EREL T, BE—RDE W,
As 3d AT MUICHEEICR N, X T ARET—RTIE, 280 A E—rB3BEEhbZEnh, 2
DALZER BT KIS T 2R R T N O JFIZ 72> COD ATREME D B HZ EZ BB LTz,

(3) III-V-OI MIS ~7 > ¥ A TE Rk A4l

R (1) TR AR BBV A D RIEICLDER T ¢ T-V-01 Z AW AZ LY — ARV A
MISFET, & OY, EFE(2) Tl~72 MIS i @iz 0iA 72 ALO,y/InGaAs H#§1E D
MISFET % {5t CHIb CTIERIL | Si %< R BB E RtE A R L7,

BED BB X AMEAR T ¢ I-V-0O1 JEMRIZAZL V—Z/RL A2 (S/D) ZTUREL. Si Htk
X%V S/D 1I-V-OI MOSFET OEIEFEREIC AN LTz, X 1-5@IAERIL 727 /S A A X 4
R, 22T, HI-V-01 BIZIiE InGaAs 2V, #E#%5(BOX E)IZIE ECR A/ Sy ZIZ RO AIEL 72
Si02 ME(ECR-SIO,), HH NI 1 EHERAIC LV EE L 72 ALO; E(ALD-ALOs)% FHV =,
1-5(b)IZ ECR-Si0, % BOX J§ &35 A% /L S/D IlI-V-Ol MOSFET D& ifi EIEF5MEZ 79, BAF72
TR R A FEB T D LIS AP LT, X 1-5(c)IZ ECR-Si0, $D\ M ik ALD-ALO; % BOX &
&3 5440 S/D 11-V-OI MOSFET & Si universal &% % 7~9, 11I-V-Ol MOSFET D 58
FE1E 1200 cm®/Vs ToY | Si universal BEIFEIZ %L T, ECR-Si0,% BOX BT AF /NAZAT1.TX,
ALD-ALO; % BOX JEET DT /SAAT 1.8XDEVEREZ B2, ZDZEND, A¥L S/D
II-V-OI MOSFET (X HHE CMOS b2 P AZ~DIG AR HIFES D,

ALO3/InGaAs #i&E MISFET (Z2WTIE, InP U BIZATRIEXF Uy LR L2
InGaAs # M\ T, Si A4 EALTEMELT =— 1 (600C) I2LD Y — AR A% I
TaNy/ALD ALO; 7 —hA¥ %8 @+ %7 — NI AN v A% AN LTe, T v RSB 2 3T
LI R, EMMRRREF U TIE 1X10° em® 1280 T, FUR—E > 7 ED Si MOSFET
DR 2 EOBBENEZER L, £, LEOTOERIL 7 — 77— AT 20ORE RS,
MISFET #tEdiEz H IR T =— VAR OMGET 2B T, 7 A AT m e RZBIT L8
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17753 MISFET #51MEIC 5- 2 D5 B A BB LT,

Metal S/D: Au-Ge (n), Au-Zn (p)
Source Drain  |j.v-OI
llI-V: InGaAs
<+ Insulator: SiO,, Al,O,

Si Substrate «— Back gate

() Al
-1V dllnGaAs =100 nm ;‘;7 InGaAs-Ol N_~1x1 0% cm?
E 300f #0775V L =500 um 1 N d =100 nm
3 ——0.50 V G W £ InGaAs .
g L _o—0.25 V W=100 pm | é‘lt — ECR-SiO,
e 2’1000 k — ALD-AI O_|
5 200 > 1.7x[1.8x 2
s =
g 3
3 2 Si univercal
154 i 500 } — Si universa
= 100 2 N ~4x10"cm?®
© s sub
(=) (%]
% n=112
0 .
0.1 1

Drain Voltage, VD (V)

Effective Field, Eeff (MV/cm)
(b) (c)

1-5 (a) A%/ S/D 1I-V-OI MOSFET DO#flg[X, (b) ECR-SiO, % BOX &7 5A%/L S/D
I1I-V-OI MOSFET D& it B =R+, (c) ECR-SiO; & (Y ALD-ALO; % BOX &L 3544/ S/D
II-V-OI MOSFET O #) L Si universal BH8) LD L,

(R BEDEREE)

III-V-OI F % X Z TR T D EEATE R 7 m 2L LT, Si BB D InGaAs IR T #F 2 v /L Ak
£ KON InGaAs/InP JEAi & Si ZEMREDHED & HHIZ LD | T-V-O1 F v RV E TR T 5 FEAR i
ZBAFE LTz, MIS fifi e @ AT e LT, In 25 T HI-V Hbi B~ ALO; Btz 7 v 2D BH¥E
J Y, FHRAGLERLCE AL B LR O I b A2 1T o 7o FE F L 1011 em2eVL AR 00 F i v
WY D BAF72 MIS S FrEE EiEL T2, 20 IHC MIS ARt LER AL T, T4
AR BRI (LAY MIS SHifN I KT T R AR LT 5L 30 R EDIR BRI D
T R e Ze S5 FiEa e r Uiz, III-V-01 MIS Moo P RATEREAAT IOV T, B &bt
ICEVERR LT AR 7« InGaAs F v XV & WA LY — AR A MISFET, & Y,
ALO;/InGaAs ##iE D MISFET #{E#l3 27 0t 2% f 7 L, Si 215 & B R 4 3/ LT,

PUEONFEEZEM—1—1. 2—@— (2) —1TFEEDDH, ZOLIT, FEAFHE I EZS NI F
BRI R CHRR TSIV TWD, ZORREZT T, ks B RO EBUZ T TSt A 3
i THD,

1.2—®—(2)—2 REVOES
[ T OIERB IO SO AIE ~DOIRF VAR IE R RIL, BIEA—V 7 DR FUZE R L TV
% Si CMOS DT /A AVERER KEL T — AN TE L A[REMENHHZ LTI Z., Si CMOS & TI-V fEf
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BRSNS —ZADFE 2 DT /A A% AT 5817272 System on a chip OFIBLZ AT 7= M H AT L 705
TEY, B Ry T AL ADHGIEREF LGRS OAIGE O W T, KERBIFA T
N

[RRFEDARHEVBILE, ARy 2SI 72 TH-V MOSFET O#FFEBI T 1%, RICKZ HlIT
OO THERIZHED HILTVNDAY, Si CMOS 77y 74— ETOFEBLOHFEES Si Ktk ETo
FNEOHAEITHMRD T D720, Fox O Si Hef Lo 1-V-01 OE L% D T MOSFET @
FVEFEZRIL, AR THID TOWME (VLSI symp. (2009)) T 5, Mz T, #HF v+ MOSFET
ZEBLTH ETEELR N-V-01 EOMERICHLRIIL THY, Kb#KEZ2LOT 7am O
InGaAs-Ol - MOSFET Bi{E4555EL TV, A TZOHAIZMBEER B8 K T 2B <HE
EHHEL - FEREL TS, F2, -V 2SIV i Ed MISFET ORBENE LT, SR mk 4
B L TS, BLEDZENS | AR R @K METHD1E00 TR, 2 ORFRNMESA A
DT, Y BHOWRMFEREL)—RLTWDHEF 2 D,

7= 72 A BRI D B4R ) AR ZE A S0 3. MOSFET S H D728 D Si b~ Ao 111-V-01 ik
DS T B ER A B L T 5, F72, Y —ARL AV LT, RIS BRIT CTAZ L 236
L., EFELTHY, 5% D 1I-V MOSFET D FEAME 1E & 70> T AT BEMEA R <, £ O S il 4 - 7
A A GO | U AR L T,

(AR OILATEEAT X, CMOS vy 72 T, 7Fhas @ flik - AT — T3 A A
O EMERILICH I  TEDEMTTH D, T, MIS <04 i -8 (A R i & Tk oo Jk
WERYERMZIL, TII-V MISFET (2 EE5F, Si, Ge &5 10 -85k MOS Hiffi—#% 123G FH C& 5 505#%
FETHY, b TAMERE .,

(kb HZh R ]Si Eory 27/ TI-V MOSFET #4784 —77" > hEe LT % 2K[E SRC @ Focus
Center (UCSB Z H.LE L2 KR D= — 27 I, 2006 4F 7 H BHAR) Tl 3 4E[C 700 TRV,
EU @ Dual Logic Project IMEC, ST v 271, NXP 72X (2kba Y — 7 A 2007 4 12 A Bi4h)
T 3 4ERMT 900 T 2—u D PRAFLASN TGS, AiFFE7 =7 ML, EiELOH K,
PEFEBANIR AT TETT, s LR F2hi Je (PR 204 BE L IFZE th I BE) O &b 70 B8
IR I LS THED LN TRY, EESAM, /UNTDIFIZE- T, &L THRMICE S
TWD, FERELT, Bt LEE | 2 55O, 2O L RI%EHHWITE
LA EOBF R R 22T A2 LT EI L TR, AN TRIT RN Db TnDEE 2
T\,

1. 2—@—(2) —3 MM EES OIS

[-V-0OI F v /VIEEAZ B3 DR R Z 244, 1II-V MISFET #3& 2 B3 257 F 4 1R HIFRL
TWD, ZNHD I I TR, PEEETR G BFIE T O L [F S i S (SR 204 LI ZE i /)
BEEI) DEAALFIT LD FE R Z RIS, WAZEAL THFEL TRY, AMEHEO FhixbiEsd
TWD, AT, BT DR Z TS, TI-V-OI BAUZBIL 1R, Fv 1@ ZBAL 1o HfEZ
el HCTh D,

1.2—®—(2) -4 RROEX
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A EIDOMFFERR D K 2 X D121 [FEERE#K, FNSH#, v — T i el TEDONE%
BARL T2, K 2 ARG OMFFEHIR O, v — TV EaSC 5 7R, BB 20 - Ob, 5
H8IE, TEZET) . NS S Ob, R 1218, TEZEZT) OMRREELTTo T
%o FRIZ, REANTZFZRLTHEEBENEZLBMLTEBY, BT S AADWFE I NT,
IEDM &3F A CHEEREFESH THD 2009 F12 VLSI ARV AIERL T, 7787 M,
FRKEATO>TND, FIZ, V= BB R E I - 7 A REINETE A= 5, BN TIEE
M —DIFFRARTHDIEND, ENFES TR RO L E2HED TND, Fio, —l~DIA
VMEBIEE L LT BTRIgE R | 1 HEEE~ DR F | 1 d 5,

L RISBR TR, s AN R FEOMHH AR —1—1. 2—@— (2) —2ITFLH TR
R

1. 2—@—(2) —5 & BEDOERM e

ABFZEBRTEIE H O — Dk BEETH S, [Si _EHDW TN EonT v /L IT-V e
(KF /v MISFET OEREANBHIE & s BB EEEEIRE 2OV T, RIEZRTEIL 35 T,
A B EIEICES Si Lo III-V-0OI F v R/ BW TRy 7 —MEED MISFET Z8){ESt
HZETRRIIL, Si 2 DB EE TSNS, TV FEK o MISFET (2oW T, i@ H Dby
77— MEEIZB W T MIS Rl & @ Ul Hli 228 T, SHICKE SIZ RO E AR L
THEY, iz, A2V —ARL A& W2 MISFET Sh{ES FEZREE 2 TH D, ZNHDHAT O
BB ITLEARNLBEIT A Y 757002 e 5, Si B TTT-V-01 F¥ vz H by 77—k
WEEOBBEE MISFET X, JHERIZAST-EE TN,

AR TE H OF Ok B THHISi Eod IIT-V MISFET O #3511 - SEHO B
feft. CMOS 77w h74—b~Di AL CMOS #£EfEbO ATREMEDRFE IOV i, TTT-V
F X R B OBRPUGE S, 7 —NAZ Y VR T a e AD L, BEOYN, AZVY—ARL A D
MPEHERIZ DOWTC, BIfEE TICERIZHM AN EEINL TETWD, M 7 e 20 B S
TETEY, ZhbHE MW IV MISFET O i 5 {41 O [ E 2 D DU 3 FE o 7L 2 AT
b, T, TNETOMEBIR B L MISFET AfEIL, Si 7T vh 74— DA AL O
PO CTRET A ED TR, 7rY =/ bO% BT T, 5%I1E CMOS 7'Iyh74—Lh~D
i PP LA ATREME 2 SO I fE IR L 72 MISFET 7' e AR R 21D 5,

BITEECLT, AFZER 13 TIEFRICHEITL TRY, LFED XA # ORI e At 5
ZEITD | ek B FRITERR T HIENTEDLEE X TS,
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FM—1—-1.2—0—(2)—1
[ Va 7Ty b7 p—20 b -V RYSEART v RV RT U AL AT O FE B3 | O Rl R &zl
(3%)
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Metal Gate Devices H.Watanabe, Y.Nara, Y.Ohji,
S.Miyazaki, K.Yamada, and
K.Yamabe
93 .
9 | 2007.06.07 HISiOx
The Second International EV%?;t:ﬁllgg:‘Zggéﬁec?rsilconal S.Okamoto, Y.Ttokukawa,
10 | 2007.10.1 Symposium on Atomic . . . . | R.Hasunuma, K.Yamabe, M.Ogino,
Technology(ISAT-2) Degradation Using Difference in H.Kuribayashi and Y.Sugahara
£y Etching Rate of Stressed SiO2 ) Y Sug
The Secopd Internatlot_lal Native oxidation from atomic K.Ohsawa, R.Hasunuma and
11 | 2007.10.1 Symposium on Atomic steps on Si(111) surface K Yamabe
Technology(ISAT-2) P )
12 | 2008.01.14 HISION
HfSiON
13 | 2008.01.14 PNA
HfSiON/TaSi
14 | 2008.01.14 nMOS
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HfSiOx NBTI

15 | 2008.01.14
16 | 2008.01.14
17 | 2008.01.14 HISION
First International
Symp.osmn} on Dielectric characteristics of SiO2 S.Okamoto, R.Hasunuma and
18 | 2008.03.13 Interdisciplinary .
. . film formed by radical oxygen", K.Yamabe
Materials Science
ISIMS-2008)
First International
19 | 2008.03.13 Iii;?igzigﬁlnzﬁy The effect.of infiltration on K.Kamata, R.Ozaki, R.Hasunuma
. . atomic step flow and K.Yamabe
Materials Science
ISIMS-2008)
The 15th International . . M. Xu, A. Okada, S. Yoshida, K.
. . Indium Nanowires and Nanodots .
20 2007. 12 Colloquium on Scanning Grown on In/Si(111) Surface Kanazawa, K. Hayashi, O.
Probe Microscopy Takeuchi and H. Shigekawa
INVITED
Femtosecond time-resolved STM
21 2008.02 and its application to the analysis
of ultrafast dynamics in the
nanoscale world
7
— INVITED
22 | 2008. 02.29 STM
INVITED
23 | 2008. 03.03 STM
7 STM
24 | 2008. 03.05
Nanoscale imaging of carrier Yasuhiko Terada, Shoji Yoshida,
25 2008. 03 dynamics in semiconductor Hiroyuki Kondo, Atsushi Qkubp,
' heterostructures by femtosecond Osamu Takeuchi, and Hidemi
ISIMS-2008 time-resolved STM Shigekawa
Influence of junction geometry on | gy i vochida Yoshitaka Okutsu,
26 | 2008.03 _single molecular conductance Osamu Takeuchi, and Hidemi
ISIMS-2008 investigated by STM point contact Shigekawa
method
2008 55 Nanoscale mapping of carrier
27 2008. 03 dynamics in PIN junction using
time-resolved STM
International Effects of Gate-Edge
28 | 2007.12.12 Semiconductor Device | Metamorphoses (GEM) on Device | Tatsuya Yamada and Nobuyuki

Research Symposium
(ISDRS 2007)

Characteristics of Scaled
MOSFETs

Sano
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20

Si(001)
2008 69 : ) )
1 2008.9.3 AEM ,
Self-limiting Growth Behavior of
2008 Epitaxial NiSi2 and its Impact on
2 | 2008.9.23 Controlled Silicidation of Metal ’ ’
(SSDM 2008) Source/Drain in Silicon Nanowire '
MOSFETs
5th International
Symposium on AFM measurement of minute
3 | 2008.11.10 | Surface Science and Si surface etching by oxygen ' '
Nanotechnology molecule '
(ISSS-5)
layer-by-layer , ,
4 | 2009.1.23 Si AEM ’
5 | 2000330 | 2° Si NiSi2 ' ’
Electronic and optical
6 | 2008.4.22 OPENMX/QMAS properties of polyicosahedral
workshop 2008 -
Si nanostructures
20 Si
2008. .12 Si20
International
Symposium on Formation of Si fullerene
Multi-scale linked nanowires inside carbon
8 | 2008.6.19 Simulations of nanotubes: A molecular
Biological and Soft dynamics and first-principles
Materials study
(MSBSM2008)
1st “computational
sciences” seminar at Atomic and Electronic
9 | 2008.6.27 Japan Advanced Structure of
Institute of Science Si-fullerene-linked nanowires
and Technology
35
Formation of Si Fullerenes: A
10/} 2008.8.29 Molecular dynamics Study
11 | 2008.9.20 2008
Si
12 | 2008.11.17 22
Molecular Dynamics
. Simulations of Formation of L . .
Computational Silicon Nanostructures Kengo Nishio, Taisuke Ozaki,
13| 2008.12.9 Science Workshop . . Tetsya Morishita, Wataru
Having Fullerene-like Cages ; - - .
2008 X . Shinoda, Masuhiro Mikami
and Their Electronic
Properties
14| 2009.2.16
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15| 2008.3.5
Ultimate Integration Computational exploration of Kengo Nishio, Taisuke Ozaki,
16 | 2009.3.10 on Silicon nowfl silicon nanopstructures Tetsya Morishita, Wataru
Conference 2009 Shinoda, Masuhiro Mikami
International Impacts of Random Dopant
Conference on Solid Fluctuation on Transient Shuichi Toriyama, Kazuya
17 | 2008.09.24 - Characteristics in CMOS Matsuzawa, and Nobuyuki
State Materials and ; . . .
. Inverters: A Device Simulation Sano
Devices (SSDM-2008)
Study
2008 Int. Workshop on
Dielectric Thin Films | The rate of degradation of thin | Z.Lu, M.Ogino, H.Kuribayashi,
18 | 2008.11.05 for Future ULSI Si02 films under application of | Y.sugahara, R.Hasunuma and
Devices-Science and high electric stress K.Yamabe
Technology
2008 International
Workshop on Improvement of dielectric .
Dielectric Thin Films properties on TEOS-SiO2 M.Som_etanl, R.Hfasunum_a,
19 | 2008.11.05 X M.Ogino, H.Kuribayashi,
for Future ULSI caused by stress relaxation
. . : - Y.Sugahara and K.Yamabe
Devices-Science and with thermal annealing
Technology
2008 International
Workshop on
Dielectric Thin Films | Influence of Hole Trapping on C.Tamura, T.Hayashi,
20 | 2008.11.05 for Future ULSI Threshold Voltage Shift in K.Ohmori, R.Hasunuma and
Devices-Science and HfSiOx Films K.Yamabe
Technology(IWDTF-08
)
2008 International
. Wor_kshop on Vestiges of multiple
Dielectric Thin Films . . X .
21 | 2008.11.05 for Future ULSI progressive dielectric T.Hayashi, C.Tamura, M.Sato,
T - . breakdown on HfSiON R.Hasunuma and K.Yamabe
Devices-Science and surfaces
Technology(IWDTF-08
)
2008 International
. Wor_ksh0|_o on Micro roughness of silicon
Dielectric Thin Films L .
dioxide thermally grown on K.Ohsawa, Y.Hayashi,
22 | 2008.11.05 for Future ULSI . .
- . atomically flat silicon (111) R.Hasunuma and K.Yamabe
Devices-Science and terrace
Technology(IWDTF-08
)
23 | 2009.01.13 TEOS-Si02 , ,
24 | 2009.01.13 Si (A1) ! ’
25 | 2009.01.13 ’ '

Sio2
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HfSiOx

26 | 2009.01.13 ’ )
27 | 2009.01.13 HISION ‘
28 | 2008. 08.22 STM
2008 69 .
29 | 2008. 09 In/Si) !
. Yasuhiko Terada, Shoji
thlcal control c_)f_ . Yoshida, Atsushi Okubo,
30 | 2008.10 metal-insulator transition in = .
VASSCAA-4 nanowire Maojie Xu, Osamu Takeuchi,
( ) and Hidemi Shigekawa
Screened Coulomb potential
around charged defects on . .
31| 2008. 10 GaAs(110) imaged by Tikz%iwf:hg'ﬁaggfagka%a
(VASSCAA-4) Light-Modulated Scanning -=Nig
Tunneling Microscopy
(Invited)
Electronic States of P Donors
PR in Si nanocrystals embedded in
32 2008.10 ECS_Pacmc Rim SiO2 studied by Electron Spin K. Murakami
Meeting (PRIME)
Resonance and
photoluminescence - Hydrogen
Passivation Effects
oty | - Ok, v Toraca .
33| 2008. 11 P . Yoshida, M. Xu, O. Takeuchi,
1SSS-5 Transition in In/Si(111) H. Shigekawa
( -5) Nanowire -=nig
The 1§th Yasuhiko Terada, Shoji
International Novel control of . .
. . s Yoshida, Atsushi Okubo,
34| 2008.12 Colloquium on metal-insulator transition in : - .
: - . . Osamu Takeuchi, and Hidemi
Scanning Probe nanowire by optical doping Shigekawa
Microscopy(ICSPM16) 9
The 1§th Nanoscale carrier _dynamlcs in S. Yoshida, Y. Terada, A.
International GalnNAs p-n junction . -
. . X Ohkubo, N. Miyashita, R.
35| 2008.12 Colloquium on investigated by Laser - -
! . . . Oshima, O. Takeuchi,and H.
Scanning Probe Combined Scanning Tunneling Shigekawa
Microscopy(ICSPM16) Microscopy g
The 16th Observation of surface
International reconstructions and M. Xu, A. Okada, S. Yoshida,
36 | 2008. 12 Colloquium on - K. Kanazawa, N. Ookawa, O.
: nanometer sized structures . .
Scanning Probe formed on In/Si(311) Takeuchi and H. Shigekawa
Microscopy(ICSPM16)
INVITED
37 | 2008. 12.15
"Unifying themes in . INV.ITED .
condensed matter” at Imaging carrier dynamics in
38 | 2009. 01 nanoscale potential landscapes Hidemi Shigekawa
the Aspen Center for . .
. by laser-combined scanning
Physics - .
tunneling microscopy
INVITED
JST DFG Imaging carrier dynamics in
39 | 2009.01 nanoscale potential landscapes Hidemi Shigekawa

by laser-combined scanning
tunneling microscopy

- (17




Carrier dynamics around
localized gap states

Munenori Yokota, Yasuhiko
Terada, Shoji Yoshida, Atsushi

4 . . - -
0] 2009.03 ISIMS-2009 investigated by femtosecond | Okubo, Osamu Takeuchi and
( ] ) time-resolved STM Hidemi Shigekawa
2009 56 STM PIN
41 | 2009. 03 '
. Impacts of Random Dopant
International - . A .
Conference on Solid Fluctuation on Transient Shuichi Toriyama, Kazuya
42 | 2008.09.24 - Characteristics in CMOS Matsuzawa, and Nobuyuki
State Materials and Inverters: A Device Simulation Sano
Devices (SSDM-2008) ’
Study
International (Invited)
Conference on Solid 3D Monte Carlo_SlmuIatlons of Nobuyuki Sano, Tadayoshi
43 | 2008.9.23 - Nano-scale Devices: Impact of : - -
State Materials and . . Uechi and Takayuki Fukui
- Coulomb Interaction on Device
Devices (SSDM-2008) o
Characteristics
IEEE EDS (Invited)
Mini-colloguium for Impact of the Coulomb
44 | 2009.2.21 Interaction on Nano-scale Nobuyuki Sano
Nano CMOS and - Lo
Nanowire Device Characteristics: A
Monte Carlo Study
21
: Atomic-Scale Controlled Growth of
1 2009.6.11 W:rtgs:]r;te;?]a‘]t:jor?cat:on Epitaxial NiSi2 Films for Schottky ) ) )
e P Source/Drain of Silicon Nanowire ,
Technology Transistors
’ 2009.9.8 2009 70 _ ,Pobortchi Vladimir,
Si
3 2009.9.8 2009 70 10nm Si
4 2009.5.9
Exploration of Novel Silicon Kengo Nishio, Taisuke Ozaki,
5 2009.8.4 lszjl(\)]l??e(;;(ﬁay Nanostructures by Molecular Tetsya Morishita, Wataru
Dynamics Simulation Shinoda, Masuhiro Mikami
Si
6 2009.9.26 2009
The Third International Roughness Increase on Surface .
7 | 2009.05.05 Symposium on Atomic and Interface of SiO2 Grown on R HK'Ohsawa’ Y.;!alz/ishl, b
Technology(ISAT-3) Atomically Flat Si (111) Terrace -Hasunuma, and iK.ramabe
The Third International Reliability Control of Silicon
8 | 2009.05.05 | Symposium on Atomic Dioxide Films by Radical and ZLu, S.SaE,YR.Hasunuma and
Technology(ISAT-3) Thermal Oxidation -Yamabe
(Invited)
9 | 20090525 215th Electrochem.Soc., 2-D Roughening of SiO2 K.Yamabe, K.Ohsawa,
e Spring Meeting Thermally Grown on Atomically | Y.Hayashi, and R.Hasunuma
Flat Si surface",
INVITED
10 | 2009.07.03 STM
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11

2009.05.27

International Workshop
on Computational
Electronics IWCE-13)

(Invited)
Scaling FETs to 10 nm: Coulomb
Effects, Source Starvation, and
Virtual Source

M.V.Fischetti, S. Jin, T.-w.
Tang, P. Asbeck, Y. Taur, S. E.
Laux, and N. Sano

20

2009.03.29

19

2008.03.15

DDS

20

2009.01.09

167 53

AFM

21

2009.5.28

19

20
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20

ECS Transaction,

Quantum Effects of Capacitance

20085 vol.13(2), pp. 51-56 in Nano-Scale Devices Kazuyuki Uchida
Applied Surface Science, - A
2008.6 vol. 254, pp.6194-6198 Balll_stlc/qua5| balllstlc_ transport K_ Natori
in nanoscale transistor
Electronic Structure Analysis of .
ECS Transaction, Silicon Nanowires for High Yeonghun I'_ee, Takal_hlro Nagﬁta,
2008.10 S Kuniyuki Kakushima, Kenji
vol.16(40), pp. 1-5 Conductivity in n- and p-channel Lo .
. Shiraishi, H. lwai
Nanowire-FET
IEEE Transaction on . .
2008.11 Electron Device, vol. 55, Com’p\)lz;cntol\\l/l\lich(:e'UlrgsogEiaslI|st|c K. Natori
pp.2877-2855
New Solution to High-Field
Japanese Journal of Transport in Semiconductors: |
2009.3 Applied Physics, vol. 48, S - - - K. Natori
Elastic Scattering without Energy
034503 .
Relaxation
Phvsical Review B. vol Electronic properties of a carbon
2009.2 Y "7 | nanotube in a field-effect transistor | Kazuyuki Uchida, Susumu Okada
79, 085402 A L
structure: A first-principles study
New Solution to High-Field
Japanese Journal of Transport in Semiconductors: |1
2009.3 Applied Physics, vol. 48, P - L K. Natori
\elocity Saturation and Ballistic
034504 .
Transmission
Hideyuki Kamimura, Soushi Sato,
. . Lo Kuniyuki Kakushima, Parhat
093 | | Ao, Kizuo et by
' + PP y Sugii, Takeo Hattori, and Hiroshi
lwai
21
Physical Review B, vol Electronic structure calculations Kazuyuki Uchida, Atsushi
2009.6 R for a carbon nanotube capacitor . X
79, 235444 . . . ) Oshiyama
with a dielectric medium
Microelectronic
2009.7 Engineering, vol. 86, Roadmap for 22 nm and beyond H. Iwai
pp.1520-1528
H. Arai, H. Kamimura, S. Sato, K.
.. Annealing Reaction for Ni Kakushima, P. Ahmet, K. Tsutsui,
2009.10 ECS Transaction, in press Silicidation of Si Nanowire N. Sugii, K. Natori, T. Hattori, H.
lwai
19
55
2008.3 , 28a-P5-9
2008.3 55

- (201




, 28a-P5-10 MOSFET
. Ahmet
55 Si
3 2008.3 28a-P5-15 Parhatl
20
1| 20085 213th ECS meeting Quantum Effects of Capacitance Kazuyuki Uchida
in Nano-Scale Devices
Compact Modeling of Ballistic .
2 2008.9 SSDM, pp.10-41 Nanowire MOSFETs K. Natori
Si Fin
69 .
3 2008.9 | 2p-CH-7 Si
69
4 2008.9 4a-E-5
Electronic Structure Analysis of
. Silicon Nanowires for High Y. Lee, T. Nagata, K. Kakushima
5 2008.10 214th ECS meeting, Conductivity in n- and p-channel K. Shiraishi, H. Iwai
Nanowire-FET
Study of Nanowire Band
6 2009.2 MNCN 2009 Structure for the Analysis of its K. Shiraishi
Conduction
Ballistic Conduction of
7 2009.2 MNCN 2009 Si-nanowire FETs Based on K. Natori
Compact Modeling
Fabrication of Gate —around Si
8 2009.2 MNCN 2009 Nanowire Transistors for K. Ohmori
Characterizing carrier Transport
Hideyuki Kamimura, Hideaki Arai,
. S Soshi Sato, Kuniyuki Kakushima,
9o | 20093 ISTC/CSTIC2009 | Evaluation of Lateral Ni Diffusion | ™ o oo has ‘Kazuo Tsutsui,
in Si Nanowire Schottky Contact - 1 '
Nobuyuki Sugii, Takeo Hattori,
Hiroshi Iwai
10 2009.3 56 TEG Si 2Ahmet Parhat
' , 1la-V-5 2
1
56 Si Ni
11 2009.3 18V
56 Si
12 2009.3 1aVe9
FET
56
13 2009.3 laX4
14 2009.3 56 Si FET Parhat
' , 1a-D-6 Ahmetl
56 Si
15 2009.3 2pVe6 MOS

- (22




21

2009  Symposium  on

Guiding Principles Toward Future
Gate Stacks Given by the

! 20096 /LS| Technology Construction of New Physical K. Shiraishi
Concepts
2 2009.6 INFOS 2009 Roadmap 22 nm and beyond H. lwai
2step
70 . .
3 2009.9 11aTH-3 Si Ni
Abudureheman Abudukelimu
70 Parhat Ahmet
4 20099 , 11a-TH-9 FETs
70
5 2009.9 gp-L-2
6 2009.9 70 MOSFET
' , 8p-L-10
Physics in Nano-Interfaces and
7 2009.9 ACSIN 10 Nano-Structures towards Future Si K. Shiraishi
Nanoelectronics
Soshi Sato, Hideyuki Kamimura,
High-Performance Si Nanowire Hideakie Arai, Kuniyuki
8 2009.9 ESSDERC 2009 FET with a Semi Gate-Around Kakushima, Parhat Ahmet, Kenji
Structure Suitable for Integration | Ohmori, Keisaku Yamada, Hiroshi
Iwai
Physics of Nanocontact Between | S. Nomura, Y. Sakurai, Y. Takada,
9 2009.10 216th ECS Meeting Si Quantum Dots and Inversion K. Shiraishi, M. Muraguchi, T.
Layer Endoh
Physics of Nanointerfaces and
10 2009.10 216th ECS Meeting Nanostructures for Future Si K. Shiraishi
Nanodevices
Systematic Study on Size
Dependences of Transport .
11| 2009.10 SSDM 2009 Parameters for Ballistic Szir';giiKkKNa';:‘;:i"ﬂa’laéi
Nanowire-FET with Effective T T
Mass Approximation
20
Recognize and honor
outstanding service to the S
1 2008.12 Electron Devices Society IEEE 2008 E.DS Distinguished H. lwai
. Service Award
and its sponsored
activities
21
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2009.4

50nm MOSFET

21

20

2008.12

IEDM Short Course: 22
nm CMOS Technology

Technology Scaling and Roadmap

Hiroshi Iwai

21

2009.6

CMOS

20

20

- (24




20

Japanese Journal of

Electron Mobility in Silicon
Gate-All-Around [100]- and
[110]-Directed Nanowire
Metal-Oxide-Semiconductor

Jiezhi Chen, Takura Saraya,

2009.1.20 Apolied Physics Field-Effect Transistor on Kousuke Miyaji, Ken Shimizu,
PP Y (100)-Oriented and Toshiro Hiramoto
Silicon-on-Insulator Substrate
Extracted by Improved Split
Capacitance-Voltage Method
2009.3 ECS Transactions Transport in Sl_llcon T. Hiramoto, J. Chen, Y.J.
Nanowire Transistors Jeong, and T. Saraya
21
Silicon nanowire n-type
metal-oxide-semiconductor YeonJoo Jeona. Kousuke
Journal of Applied field-effect-transistors and . 9
2009.4.24 . . - Miyaji, Takuya Saraya, and
Physics single-electron transistors at - -
Toshiro Hiramoto
room temperature under
uniaxial tensile strain
20
Experimental Study on
- Silicon Nanowire nMOSFET
IEEE Silicon -
- and Single-Electron Yeon Joo Jeong, Kousuke
2008.6.16 Nanoelectronics - L : -
Transistor at Room Miyaji, and Toshiro Hiramoto
Workshop L
Temperature under Uniaxial
Tensile Strain
Experimental Study of
. Mobility in [110]- and Jiezhi Chen, Takuya Saraya,
2008.6.17 Symg%i'#rzglgn VLS [100]-Directed Multiple Kousuke Miyaji, Ken Shimizu,
ey Silicon Nanowire GAA and Toshiro Hiramoto
MOSFETSs on (100) SOI
Electron Mobility in Multiple
IEEE International Silicon Nanowires GAA Jiezhi Chen. Takuva Sarava
2008.12.17 |  Electron Devices | nMOSFETs on (110) and (100) o Toahire Hii'amoto ya,
Meeting (IEDM) SOl at Room and Low
Temperature
IEEE International !J_nlaX|aI Stra_un Effects on YeonJoo Jeong, Jiezhi Chen,
. Silicon Nanowire pMOSFET .
2008.12.17 Electron Devices - . Takuya Saraya, and Toshiro
. and Single-Hole Transistor at .
Meeting (IEDM) Hiramoto
Room Temperature
2009.1.22 International Silicon Nanowire FETs and Toshiro Hiramoto, Jiezhi

Symposium on

Single-Electron/Hole

Chen, YeonJoo Jeong, and

- (311




Nanoscale Transport
and Technology
(NTT2009)

Transistors under Uniaxial
Strain at Room Temperature

Takuya Saraya (Invited)

International
Semiconductor
Technology
Conference and China

Transport in Silicon

6 | 2009.3.20 Semiconductor - . Toshiro Hiramoto (Invited)
Nanowire Transistors
Technology
International
Conference
(ISTCI/CSTIC 2009)
(200) sol
[110] [100]
7 | 2008.7.24 GAA
MOSFET
MOSFET
8 2008.9.4 69
69 [110] [100]
9 2008.9.4 GAA MOS
10 | 2008.12.24 PIDS
COE Silicon Nanowire MOSFETSs: Toshiro Hiramoto, Jiezhi
11| 2009.1.21 Measurements of Mobility and Chen, YeonJoo Jeong, and
Strain Effects Takuya Saraya
12| 2009227 PMOSFET Chen Jiezhi
21
International
Nanotechnology Measurements of Mobility
1 2009.5.12 Conference on and Strain Effects in Silicon Toshiro Hiramoto
Communication and Nanowire Transistors
Cooperation
High Hole Mobility in
> | 2009616 Symposium on VLSI Multiple Silicon Nanowire Jiezhi Chen, Takuya Saraya,
e Technology Gate-All-Around pMOSFETs and Toshiro Hiramoto
on (110) sol
3 2009.4 1 2009 56 pMOSFET
[110] [100] (110)
4 2009.4 1 2009 56 GAA MOS
GAA MOS
5 2009.4.1 2009 56

- -(3)2




2009.4 1 2009 56 ,
20
Experimental Study of
IEEE EDS Japan Mobility in [110]- and
2009.1.19 Chapter Student [100]-Directed Multiple
Award Silicon Nanowire GAA
MOSFETs on (100) SOI
Uniaxial Strain Effects on
|EEE EDS Japan Silicon Nanowire pMOSFET
2009.1.19 Chapter Student - -
and Single-Hole Transistor at
Award
Room Temperature
20
0,
2008.12.18 LSl 40%
19
2008
2008.03.27 55 ' '
20
Three-Dimensional Stress Masumi Saitoh, Akio Kaneko,
2008.6.17 2008 Symposia on VLSI Engineering in FinFETs for Kimitoshi Okano, Tomoko
e Technology Mobility/On-Current Enhancement | Kinoshita, Satoshi Inaba, Yoshiaki
and Gate Current Reduction Toyoshima, Ken Uchida
FinFET , , ,
2008.7.24 3 , ) )
104

- -(3)-3




2008 International

Comprehensive Performance
Assessment of Scaled (110)

Masumi Saitoh, Nobuaki Yasutake,

2008.12.16 | Electron Devices Meeting CMOSFETSs Based on Yukio Nakabayashi, Toshinori
(IEDM) Understanding of STI Stress Numata, Ken Uchida
Effects and Velocity Saturation
21
2009 (110) n/pMOSFET
2009.4.1 56 ' ' '
2009 (110) n/pMOSFET
2009.4.1 56 ' ' '
Successful Measurements of
. Electron Energy Dependence of Shigeki Kobayashi, Takamitsu
2009.4.28 202&:555””?;”222“61' Interface-Trap-Induced Scattering Ishihara, Masumi Saitoh, Yukio
o Svm osiltjym (I)F/{PS) in n-MOSFETs - Developed Hall | Nakabayashi, Toshinori Numata,
ymp Effect Measurements and Ken Uchida
Comparison with Theory
. Physical Understanding of Vth | Masumi Saitoh, Nobuaki Yasutake,
2009.6.16 | 2009 S%/enc]ﬁr?cs)llz on VLS and ldsat Variations in (110) Yukio Nakabayashi, Ken Uchida,
9y CMOSFETs Toshinori Numatal
21
2009 STS Award (SEMI
2009.12.2 | Technology Symposium | FinFET 3
Award)
20
2008.6.17 | EC TImesJapan 32nm LS
Web
2008.8.29 JEITA SOl Si
2008.11.5
2008.9.30
104 CEATEC 2008
2008.10.31
1.1
Japan2008 .
2008.12.5 | SEMI FInFET 3
2009.3 3

- (34




21

2009.4

FinFET

19

20

20

21

PCT
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FinFET

SRAM

19
Experimental Evaluation of K. Endo, Y. Ishikawa, . X. Liu, M.
IEEE Electron Device P . Masahara, M. Matsukawa, S. -I.
2007.12.1 Effects of Channel Doping on o " .
Letters - X O'uchi, K. Ishii, H. Yamauchi, J.
Characteristics of FinFETs .
Tsukada, and E. Suzuki
2007.12.1
20
FinFET-Based Flex-Vth SRAM | S. O’uchi, M. Masahara, K. Endo,
. Design for Drastic Y.X. Liu, T. Matsukawa, K.
2008.4.1 IEICE Trans. Electronics Standby-Leakage-Current Sakamoto, T. Sekigawa, H. Koike,
Reduction E. Suzuki
Dual-Metal-Gate Transistors with | T. Matsukawa, Y.X. Liu, K. Endo,
2008.4.1 Jpn. J. Appl. Phys. Symmetrical Threshold Voltages M. Masahara, Y. Ishikawa, H.
o Using Work-Function-Tuned Yamauchi, J. Tsukada, K. Ishii, E.
Ta/Mo Bilayer Metal Gates Suzuki
Nitrogen Gas Flow Ratio and . .
Rapid Thermal Annealing Y.X. Liu, T. Hayashida, T.
Jpn. J. Appl. Phys Temperature Dependences of Matsukawa, K. Endo, M.
2008.4.1 pn. 2. AppL FRYS. peralure epender Masahara, S. O’uchi, K. Sakamoto,
Sputtered Titanium Nitride Gate - -
. . K. Ishii, J. Tsukada, Y. Ishikawa, H.
Work Function and Their Effect on . .
; - Yamauchi, A. Ogura, E. Suzuki
Device Characteristics
T. Matsukawa, K. Endo, Y.X. Liu,
|EEE Electron Device A Ta/Mo Interdiffusion Dual Metal S. O’uchi, Y. Ishikawa, H.
2008.6.1 Letters Gate Technology for Drivability | Yamauchi, J. Tsukada, K. Ishii, M.
Enhancement of FinFETs Masahara, K. Sakamoto and E.
Suzuki
( )
2008.6.1 SRAM
Threshold-Voltage Reduction of T Msats(,jl{lsz::vr\]/ia,f Isl,:_hr:gng)l(-l Liu,
IEEE Trans. Electron FinFETs by Ta/Mo Interdiffusion e o
2008.9.1 . Yamauchi, J. Tsukada, K. Ishii, M.
Devices Dual Metal-Gate Technology for
. 2 Masahara, K. Sakamoto, and E.
Low-Operating-Power Application Suzuki
Flex-pass-gate SRAM for static S. O’uchi, K. Endo, M. Masahara,
. . . : . K. Sakamoto, Y. Liu, T.
2008.11.1 Solid-State Electronics noise margin enhancement using .
FinFET-based technology Matsukawa, T. Sekigawa, H.
Koike, E. Suzuki,
Enhancing Noise Margins of
Fin-Type Field Effect Transistor | K. Endo, S. O’uchi, Y. Ishikawa, Y.
2009.21 | Applied Physics Express Static Random Access Memory Liu, T. Matsukawa, M. Masahara,

Cell by Using Threshold
\Woltage-Controllable
Flexible-Pass-Gates

K. Sakamoto, J. Tsukada, K. Ishii,
H. Yamauchi, and E. Suzuki

- (1)1
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Localized Growth of Single Maruvama
Walled Carbon Nanotubes y
Spectral features
3 | 2009.6.10 WONTONO9 due to (_jark exciton in S. Maruyama, Y. Mly_auchl and .
photoluminescence map of Murakami
single-walled carbon nanotubes
10th Int. Conf. Science Siir?gl\sﬁglIg;?;:é%?}'ﬁégg?&gs S. Aikawa, R. Xiang, E. Einarsson,
4 2009.6.25 Application Nanotubes fg i bricati f Field J. Shiomi, E. Nishikawa, S.
(NT09) or Facile Fabrication of Fie Maruyama
Effect Transistor Device
21
1 | 2009.4.25
Erik Einarsson, Rong
2 | 2009.5.11 Xiang, Jun Okawa, Shigeo
Maruyama
19
1 2008.3.3
(2)
(3
20
J. Am. Chem. Soc., 130, Unidirectional growth of . .
1| 2008123 17264 (2008). single-walled carbon nanotubes N. Ishigami et al.
Top-down approach to align
2 | 2009.02.03 Appl. Phys. Lett,, 94, single-walled carbon nanotubes on C. M. Orofeo et al.
53113 (2009). vt
silicon substrate
Horizontally aligned growth of
3 | 2009.02.26 J. Phys. Chem. C, 112, single-walled carbon nanotubes on N. Yoshihara et al.

18350 (2009)

surface modified silicon wafer

- -(1)-6




21

60, 348
1 | 2008.05.01 o
(2009)
19
1 | 2008.03.24 63
20
1 | 2008.05.07 6
35 Unidirectional growth of
2 | 2008.08.27 single-walled carbon N. Ishigami et al.
nanotubes
Growth of
35 Horizontally-Aligned
3 | 2008.08.28 Single-Walled Carbon N. Yoshihara et al.
Nanotubes on Surface
Modified Silicon Substrate
4 | 2008.09.02 2008 69
5 | 2008.09.04 2008 69
6 | 2008.09.04 2008 69
21§t International Growth of horizontally
Microprocess and aligned single-walled carbon
7 | 2008.10.30 Nanotechnology g 9 e N. Yoshihara et al.
nanotubes on surface modified
Conference silicon substrate
(MNC2008)
Growth mechanism,
MRS 2008 Fall characterization, and
8 | 20081201 Meeting structure control of aligned H. Agoetal.
carbon nanotubes on sapphire
Unidirectional growth of
9 | 2008.12.01 MRS 2008 Fall single-walled carbon N. Ishigami et al.
Meeting .
nanotubes on sapphire
Synthesis and
10 | 2008.12.11 | IUMRS-ICA 2008 Characterization of H. Ago

Horizontally-Aligned
Single-Walled Carbon
Nanotubes
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11 | 2009.01.26
36 Top-down approach to align
12 | 2009.03.04 single-walled carbon C. M. Orofeo et al.
nanotubes on silicon substrate

21

1 | 2009.04.02 2009 56
CNTNE2009
(International Growth mechanism,
2 | 2009.06.11 |Symposium on Carbon characterization, and H. Ago
Nanotube structure control of aligned
Nanoelectronics 2009) carbon nanotubes
Global COE Synthesis and application of
3 | 2009.06.19 International horizontally aligned H. Ago
Workshop single-walled carbon
nanotubes

20

1 | 2008.04.15 20
6

2 | 2008.05.09

20
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Ultramicroscopy, 109,

Improvement of KFM
performance by intermittent bias

Takuji Takahashi, Tadahisa

2009.06 963-967 (2009) app_llcatlon m_ethod and 'by Matsumotoa and Shiano Ono
sampling detection of cantilever
deflection
19
55 KFM
2008.03.29 29a-Q-12
(2008)
20
International Scanning Improvement of KFM
Probe Microscopy Performance by Intermittent Bias " .
2008.06.23 | Conference (Seattle 08), Application Method Takuji Tg';ghgﬁ?;’nzgﬂ z;tsumoto,
P-18, Seattle, USA, June and by Sampling Detection of
(2008) Cantilever Deflection
International Conference
on . . L
. Intermittent Bias Application .. .
Nanoscience+Technology - Takuji Takahashi, T. Matsumoto
2008.07.22 (ICN+T 2008), Method for I—ngr,\mﬂPerformance and Shiano Ono
SP-TuM12, Keystone,
USA (2008)
UC Santa Barbara —
University of Tokyo Nano-probing Techniques for Takuji Takahashi, Tadahisa
2008.09.09 Workshop; P-21, Santa Electrical and Optical Matsumoto, Daisuke Saida, and
Barbara, September, Characterization of Nanostructures Shiano Ono
(2008)
16th International
Colloguium on Scanning FIB-processed Cantilever for . .
2008.12.11 Probe Microscopy Lowering Torsional Spring Masayu_l;;lf; tﬁﬁgﬁ? Takuji
(ICSPM16), S4-5, Constant
Atagawa, Japan (2008)
16th International - o
Colloguium on Scanning hf;eztgtlfca::gﬂ;aerﬁ[ii:g:g?n %’1 Masayuki Ato, Yuki Okigawa,
2008.12.12 Probe Microscopy ar . Py Takashi Mizutani and Takuji
Individual Channels in a Carbon ;
(ICSPM16) , S5-2 Nanotube Field-Effect Transistor Takahashi
Atagawa, Japan (2008)
69
2008.09.04 4p-L-7 FIB
(2008)
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2009.03.30

56

CNT-FET

2009.05.05

IEEE International
Magnetics Conference
(Intermag 2009), AB-04,
Sacramento, USA (2009)

Individual channel conductance in
a carbon nanotube field-effect
transistor studied by magnetic

force microscopy

Takuji Takahashi, Masayuki Ato,
Yuki Okigawa and Takashi
Mizutani

2009.06.10

International Symposium
on Carbon Nanotube
Nanoelectronics, 2P-20,
Matsushima, Japan
(2009)

Electrical Properties of Individual
Carbon Nanotube Channels in a
Field Effect Transistor Studied by
Magnetic Force Microscopy

Masayuki Ato, Yuki Okigawa,
Takashi Mizutani and Takuji
Takahashi

2009.06.11

International Scanning
Probe Microscopy
Conference (Madrid
2009), Oral 35, Madrid,
Spain (2008)

Characterization of Individual
Carbon Nanotube Channels in a
Field-effect Transistor by Means
of Magnetic Force Microscopy

Takuji Takahashi, Masayuki Ato,
Yuki Okigawa and Takashi
Mizutani
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20
J. Crystal Growths., (I:E:fgtc;&;gaecizntent on M. Deura, T. Hoshii, M.
1 |2008.11.15 |Vol. 310, Issue 23, pp. | & P . Takenaka, S. Takagi, Y.
4768-4771 micro-channel selective-area Nakano. and M. Sudivama
MOVPE of InGaAs on Si ! - Sugly
Journal of Crystal In situ passivation of GaAs |Y. Terada, M. Deura, Y.
Growth, \Vol. 310, : . . . . .
2 2008.11.15 Issue23 4808- surface with aluminum oxide |Shimogaki, M. Sugiyama, and
» PP with MOVPE Y. Nakano
4812
Phys. Stat. Sol., Epitaxial lateral overgrowth gJ—'iOSa?:]; l\lg RlzlligeMS.
3 [2008.6.11 |Vol.C-5,N0.9,pp.2733 | of InGaAs on SiO2 from glyama, K. '
-2735 (111) Si micro channel areas Sugahara, M, Takenak_a, Y
Nakano, and S. Takagi
Dislocation-free InGaAs on |M. Deura, T. Hoshii, T.
4 12008.12.26 Appl. Phys. Express., | Si(111)using micro-channel |Yamamoto, Y. Ikuhara, M.
T ol 2, 011101 selective-area metalorganic | Takenaka, S. Takagi, Y.
vapor phase epitaxy Nakano, and M. Sugiyama
21
1 12009, 5.24 ECS Trans., Vol. 19, | Ge/lll-V Channel S. Takagi, M. Sugiyama, T.
o no. 5, pp. 9-20 Engineering for future CMOS | Yasuda and M. Takenaka
Investigation of InAIAs
Jpn. J. Appl. Phys., oxide/InP S. Nak_agawa, M. Yokoyama,
. . O. Ichikawa, M. Hata, M.
2 12009.4.20 |Vol. 48, no. 4, metal-oxide-semiconductor
Tanaka, M. Takenaka and S.
04C093 structures formed by wet Takagi
thermal oxidation g
19
1 12008.3.30 55 Sio2 InP
MIS ;
2 (2008.3.28. 55
Si(111) InAs
3 (2008.3.29 55 MOVPE in situ
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GaAs(001)

2008.3.19 73
Si N
2008.1.14-1 MOS
5 J—
— 13 )
20
2009217 | First Intemational Symposium | Advanced Nano CMOS Platform | S. Takagi, M. Sugiyama and M.
onAtomically Controlled using Ge/lll-V Channels Takenaka,
Fabrication Technology -
Surfaceand Thin Film
Processing -,
2009320 | Intemational  Semiconductor | In situ passivation of INP surface using| H. —L. Lu, Y. Terada, M. Deura, Y.
Technology Confference, H2S by MOVPE Shimogaki, Y. Nakano, and M.
Sugiyama
200812 | IEEE Semiconductor Improvement of MIS interfacial T. Haimoto, T. Hoshii, M. Takenaka
Interface Specialists properties by direct nitridation of INP | and S. Takagi
conference (SISC ~08) surfaces,
20089 | Intemational Conferenceon | Fabrication of 111V MOS structure by | S. Nakagawa, M. Yokoyame, O.
Solid State Devicesand using selective oxidation of INAIAs, | Ichikawa, M. Hata, M. Tanaka, M.
Materials (SSDM = 08) Takenaka, S. Takag,
2008915 |38t European Solid-State| High mobility channel MOSFET S. Takagi,
Device Research Conference
(ESSDERC), Tutorials
2008919 | Workshopon Germanium | Devices for high performance CMOS | S. Takag,
and IV MOS Technology,
38th European Solid-State
Device Research Conference
(ESSDERC)
200899-11 | 2008 Intemational Conference | Understanding and Engineering of | S. Takagi,
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on Simulation of

Carier Transport in Advanced MOS

Semiconductor Processesand | Channels
Devices (SISPAD)
8 20086 | Intemational Conference of | Effect of Ga content on crystal shape in | M. Deura, T. Hashii, M. Sugiyama,
MOVPE (ICMOVPE ~08) | micro-channel selective-area MOVPE R, Nekane, M. Takenaka, S.
of InGaAson Si Sugahara, S. Takagi, and Y. Nakano,
9 | 2008616 |14thIntemational Conference | In situ passivation of GaAs surface| Y. Terada, M. Deura, Y. Shimogaki,
of Metalorganic Vapor Phase | with aluminum oxide with MOVPE | M. Sugiyama, and Y. Nakano,
Epitaxy
10 | 20084.21-23 | 2008 Intemational Advanced Nano CMOS Platform | S. Takag,
Symposiumon VLS| using Carrier-Transport-Enhanced
Technology, Systems,and | Channels
Applications (VLSI-TSA)
1 | 20084.14-17 |4th Intemational High PerformanceNanoCMOS | S. Takag,
Nanotechnology Conference | Platform utilizing carrier transport
on Communicationand enhancement
Cooperation (INC4)
12 200812 | IEEE Semiconductor Impact of Cation Compositionand | T. Yasuda, N. Miyata, H. Ishii, T.
Interface Specialists Substrate Orientation on Electrical Itatani, O. Ichikawa, N. Fukuhara, M.
conference (SISC ~08) Properties of ALD-ARC3NII-V Hata, A. Ohtake, T. Haimoto, T.
Interfaces Hoshii, M. Takenakaand S. Takagi,
13 | 20087.30-813|NSC-JST  Nano  Device | Interface Engineering for 11V N. Miyata, T. Yasudaand A. Ohtake,
Workshop MISFETs
14 | 2009331 56 ECR Sio2
InGaAs MOS
15| 2009331 56 n-v MIS
16 | 2009330. 56 -V nMOSFET
n+HnPSD
17 | 2009318 74 Si InGaAs
MOWVPE
18 | 20093919 MOSFET
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EDD-09340

19 | 2009.1.23-24, v MIS
{1 )
20 | 2008926 40 MOVPE
GaAs(100)  in situ
21 | 2008926 147 Si InGaAs
102

2 200894 69 InP MIS
23 200894 69 MOVPE Si

InGaAs Ga
24 200894 69 MOVPE Si

InGaAs
25 200893 69

GaAs(100) MOVPE in situ
26 200894 69 INGaAs A203 ALD
MIS
27 | 200871011 | 72
CMOS

28 | 20087911 27 MOVPE Si

INGaAs Ga
29 | 20087911 27 MOVPE

GaAs in situ
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Conference (CICC)

Mobility Channels for

30 | 2008613 145 Si(111) InGaAs
14
31| 200866 |VDEC
2008
CMOS
32| 200869
(SDM)|CMOS
(
101
)
33 | 200861920 | SEMI Forum Japan 2008 | IV MOS
32nm
21
1 (2009.11. |2009 MRS Fall Relationship between T. Yasuda, N. Miyata, Y.
30 — 12. 4.|Meeting Interface Structures and Urabe, H. Ishiil, T.
Symposium A: Electrical Properties in the |Itatani, H. Yamada, N.
High-k Dielectrics  |High-k/111-V System Fukuhara, M. Hata, A.
on Semiconductors Ohtake, M. Yokoyama, T.
with High Carrier Hoshii, M. Takenaka and
Mobility S. Takagi
2 |2009.9.13-|2009 Custom Advanced Nano CMOS S. Takagi
16 Integrated Circuits |Platform using High
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Realizing High
Performance and Low

Power Consumption LSIs

2009.10. |Solid State Devicesand Metalorganic vapor phase | Y. Terada, M. Deura, Y.

Materials (SSDMQ9) epitaxy of GaAs with AIP |Shimogaki, Y. Nakano,
surface passivation layer |and M. Sugiyama
for improved MOS
characteristics

2009.10.4-|Symp. CVD-XVII & |In situ monitoring of the | M. Deura, Y. Kondo, T.

9 EUROCVD-17, initial nucleation for the Hoshii, M. Takenaka, S.
216th Meeting of formation of uniform Takagi, Y. Nakano and M.
The Electrochemical |InGaAs micro-discs on Si |Sugiyama,

Society,

2009.8.12 [14th U.S. Biennial Twin-free InGaAs thin M. Deura, Y. Kondo, T.
Workshop on layer on Si by multi-step |Hoshii, M. Takenaka, S.
Organometallic micro-channel Takagi, Y. Nakano, and
Vapor Phase Epitaxy [selective-area MOVPE M. Sugiyama

2009.8.12 [14th U.S. Biennial Initial growth of InAs on |Y. Kondo, M. Deura, T.
Workshop on P-terminated Si(111) Hoshii, M. Takenaka, S.
Organometallic surface to promote Takagi, Y. Nakano, M.
Vapor Phase Epitaxy [uniform lateral growth of [Sugiyama

InGaAs micro-discs on
patterned Si

2009.8.12. |14th US Biennial In situ anti-oxidation Y. Terada, M. Deura, M.
workshop on treatment in GaAs Sugiyama, and Y. Nakano
Organometallic MOVPE by As desorption
Vapor Phase Epitaxy |and AIP passivation

2009.6.22-|67th Device Metal Source/Drain S. H. Kim, S. Nakagawa,

24 Research Conference |Inversion-mode InP T. Haimoto, R. Nakane,
(DRC) MOSFETs M. Takenaka and S.

Takagi,
2009.6 VLSI symposium Demonstration of metal M. Yokoyama, M.

S/D I11-V-Ol MOSFETSs on
a Si substrate using direct

wafer bonding

Takenaka, T. Yasuda, H.
Takagi, H. Yamada, N.
Fukuhara, M. Hata, M.
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Sugiyama, Y. Nakano and
S. Takagi,

10 [2009.5.24- |1st International Ge/lll-V Channel S. Takagi, M. Sugiyama,
29 Symposium on Engineering for future T. Yasuda and M.
Graphene and CMOS Takenaka,
Emerging Materials
for Post-CMOS
Applications, 215th
Meeting of The
Electrochemical
Society,
11 [2009.5.10- |21st International Source/drain formation by |M. Takenaka, K. Takeda,
14 Conference on using epitaxial regrowth of | T. Hoshii, T. Tanemura,
Indium Phosphide n+InP for 111-V M. Sugiyama, Y. Nakano,
and Related NMOSFETs and S. Takagi,
Materials (IPRM)
12 [2009.5.10-|21st International Uniform InGaAs M. Deura, T. Hoshii, M.
14 Conference on Micro-Discs on Si by Sugiyama, M. Takenaka,
Indium Phosphide Micro-Channel S. Takagi and Y. Nakano,
and Related Selective-Area MOVPE
Materials (IPRM)
13 |2009.9 70 ALD AI203 :
I11-V-On-Insulator , ,
MISFET ) ,
14 (2009.9. 70 InP/InGaAs ,
MIS ;
15 |2009.9. 70 ,
-V MIS
16 |2009.9. 70 ,
InGaAs
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n-MISFET

17 |2009.9. 70 ECR
Si02/InGaAs MOS
18 |2009.9. 70 InAlAs
InP MOS
19 |2009.9. 70 .
InP MOSFET
20 [2009.9. 70 Si
S/D
I11-V-Ol n-MOSFET
p-MOSFET
21 (2009.9. 70 MOVPE in situ
AlIP
GaAs
22 12009.9. 70 MOVPE
Si InGaAs
23 |2009.9. 70 MOVPE
P Si
InAs
24 12009.9. 70 Si
IH-v CMOS
25 (2009.9.16- 41 MOVPE
18 Si InGaAs
26 [2009.9.16- 41 MOVPE
18 Si InAs
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27 |2009.9.16-| 41 AlP H2S
18 GaAs MOVPE
in situ
28 [2009.7.21
Si S/D
115 I11-V-On-Insulator
MOSFET
29 [2009.7.8-1 Improvement in uniformity [M. Deura Y. Kondo, T.
0 (EMS28) of InGaAs micro-discs on|Hoshii, M. Takenaka, S.
Si using multi-step growth|Takagi, Y. Nakano and M.
in micro-channel |Sugiyama,
selective-area MOVPE
30 |2009.7.8-1 Effect of initial nucleation|Y. Kondo, M. Deura, M.
0 (EMS28) on growth conditions of|Takenaka, Y. Nakono, M.
InAs on Si by micro-|Sugiyama
channel selective-area
MOVPE
31 [2009.7.8-1 Suppression of GaAs(001)|Y. Terada, M. Deura, S.
0 (EMS28) surface oxidation by in|Takagi, Y. Nakano and M.
situ H2S treatment and|Sugiyama,
aluminum termination with
MOVPE
32 (2009.7.8-1 CMOS ,
0 (EMS28) -V MOS
33 (2009.4.2. 56 MOVPE in situ
H2S Al
GaAs
34 (2009.4.2. 56 MOVPE
Si InAs
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35 (2009.4.2. 56
MOVPE
Si InGaAs
36 |2009.4.1 56 I1-V MISFET
37 |2009.4.1 |2009 56 [InGaAs/InP(001)
n-MISFET
38 (2009.4.1. 56 11-V-Ol MOSFET
39 |2009.4.1. 56 MOSFET
40 [2009.4.1. 56 InP
MISFET
20
14th International
Conference of Effect of Ga content on
Metalorganic Vapor | crystal shape in
1 12008.6.6 ] i ] Momoko Deura
Phase Epitaxy micro-channel selective-area
Best Student MOVPE of InGaAs on Si
Contribution Award
MOVPE
2 |2009.7.11 |%527[MEMSE Si InGaAs

Ga
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MOVPE

248 B2 .
200892 | Si  InGaAs
Rl =
Ga
21
21th International
Conference on Indium| Uniform InGaAs
Phosphide and Micro-Discs on Si by
2009.5.13 ) ) Momoko Deura
Related Materials Micro-Channel
Best Student Paper Selective-Area MOVPE
finalist
20
2009.1.1 CMOS
21
2009.6.23 VLSI
11-V
2009.6.16 LS|
20
3
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. Observ?ltlon O.f. \/acancy. " T. Goto, H. Yamada—Kaneta,
Physica B, Vols. Crystalline  Silicon Using o
1 2007.9 .~ |K. Sato, M. Hikin, Y.
401-402 Low—temperature Ultrasonic
Nemoto, S. Nakamura
Measurements
Vacancies in CZ Silicon H. Yamada—Kaneta, T. Goto,
9 9007.9 Physica B, Vols. Crystals Observed by Y. Nemoto, K. Sato, M.
) 401-402 Low—temperature Ultrasonic |Hikin, Y. Saito, S.
Measurements Nakamura
Proc. of The Science | Observation of vacancy in T. Goto, H. Yamada—Kaneta,
s | 200711 and Technology of silicon using M. Hikin, H. Watanabe, K.
) Silicon Materials 2007 | low—temperature ultrasonic |Sato, Y. Nemoto, T.
(FEFH7eL) measurements Yanagisawa, S. Nakamura
. Vacancy distribution in
Proc. of The Science growth—rate—varied CZ H. Yamada—Kaneta, M.Hikin,
and Technology of .
41 2007.11 e . silicon crystal observed by |T. Goto, Y. Nemoto, K. Sato,
Silicon Materials 2007 ) .
ot low—temperature ultrasonic |Y. Saito, S. Nakamura
(L)
measurements
Proc. of The Science | Piezoelectric ZnO sputtering |H. Watanabe, T. Goto, H.
5 | 200711 and Technology of on crystalline silicon for Yamada—Kaneta, Y. Nemoto,
) Silicon Materials 2007 | low—temperature ultrasonic |M. Hikin, T. Yanagisawa, S.
(FEHL) measurements Nakamura
AR 20 4%
R H I R FREAN wERE
.. Hiroshi Yamada—Kaneta,
Vacancies in as—grown CZ .
J. Mater. Sci.: Mater | silicon crystals observed b Terutaka Goto, Yuichi
1 2008.5 : I Y veahy Nemoto, Koji Sato, Masatoshi
Electronl9 low—temperature ultrasonic . . .
; Hikin, Yasuhiro Saito,
feasurements Shintaro Nakamura
Vacancies in
Solid State growth—rate—varied CZ H. Ymada—Kaneta, T. Goto,
2 2008.9 |Phenomena Vols. silicon crystal observed by Y. Nemoto, K. Sato, M.
131-133 low—temperature ultrasonic |Hikin, Y. Saito, S. Nakamura
measurements
YRk 21 4R
R H I R IER FREANL wERE
1. Phys. Conf. Series Ultrasonic Study of Vacancy |M. Akatsu, T. Goto, H.
1 2009.3 - POYS. ) in Single Crystal Silicon at | Y—Kaneta, H. Watanabe, Y.
150 .
Low Temperatures Nemoto, K. Mitsumoto, S.
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Baba, Y. Nagai, S. Nakamura
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ICDS-24
ermations] Invited Talk “Observation of Terutaka Goto, Hiroshi
Conference vacancy in crystalline silicon Yamada~Kaneta, Koji Sato,
1| 2007.7 |onDefects in caney I ery Masatoshi Hikin, Yuichi
] using low—temperature .
Semiconductors) . » |Nemoto, and Shintaro
ultrasonic measurements Nak
Albuquerque, New akamura
Mexico, USA
ICDS-24
(International Hiroshi Yamada—Kaneta,
Vacancies in CZ silicon Terutaka Goto, Yuichi
Conference on .. .
. crystals observed by Nemoto, Koji Sato, Masatoshi
2 2007.7 |Defects in . o . .
. low—temperature ultrasonic |Hikin, Yasuhiro Saito, and
Semiconductors) )
measurements Shintaro Nakamura
Albuquerque, New
Mexico, USA
DRIP XII (12th
. ( . ” .. Hiroshi Yamada—Kaneta,
International Invited Talk “Vacancies in L.
. Terutaka Goto, Yuichi
Conference on as—grown CZ silicon crystals .
3 2007.9 .. Nemoto, Koji Sato, Masataka
Defects—Recognition, | observed by low—temperature|_ . . . .
. .. . ” Hikin, Yasuhiro Saito,
Imagingand Physics in | ultrasonic measurements )
. Shintaro Nakamura
Semiconductors)
DRIP XII (12th
International Invited Talk “Vacancies in |Hiroshi Yamada—Kaneta,
Conference on growth-rate—varied CZ Terutaka Goto, Yuichi
4 2007.9 |Defects—Recognition, | silicon crystal Observed by |Nemoto, Koji Sato, Masataka
Imagingand Physics in| low—temperature ultrasonic |Hikin, Yasuhiro Saito,
Semiconductors), measurements” Shintaro Nakamura
Berlin, Germany
XII GODEST ) .
. Vacancies in
(Gettering and Defect
Engineering in growth-rate-varied cz|H. Yamada—Kaneta, T. Goto,
) - Y. Nemoto, K. Sato, M.Hikin,
5| 2007.10 |Semiconductor silicon crystal Observed by )
" |Y.Saito, and S. Nakamura
Technology) low—temperature  ultrasonic
,EMFCSC, Erice, measurements
ITALY
212th ECS Meeti
ee 1r}g Novel Ultrasonic Tool for Goto, H. Yamada—Kaneta, K.
(The Electrochemical . L
6 | 2007.10 . . VacancyObservation in Sato, M. Hikin, Y. Nemoto
Society) Washington, . o
DC Crystalline Silicon - T and S.Nakamura
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The E-MRS 2008  |Invited Talk| 1 Gotoa,b, H.

Spring Meeting (

“Low—temperature properties

Yamada—Kaneta, M. Hikina,

1 2008.5 |European Materials |of vacancy in crystalline|H. Watanabea, Y. Nemoto, T.
Research Society) silicon” Yanagisawa, and S. Nakamura
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1. BERRRONERE
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(1) SR InFE THERORFFERRR
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IVORESSEHRIEIEATZ BIRL C, SIS R 7L 24 OVERER_EZ XD | AR — 2 &) O mbiEh I OFIinFE
TLRHEETPE TR/ 4bi FFINFETOMERENN, KOV, ENODOEFERIREIAAEEET D,
(2) M FFInFETZ IV VB HE B ) - /A AMPESR AM RS EARrORFFE R
SRAME/VEZFINFET K O FFInFET CHERKL | IRVHEE 188 /A Rt 4 SRAMB/VIEfE, 1¢
KDSRAMRFHEHEL OB AR T- SRAMRIF M R AL T2, SHIZ, AE CRIRL/-FInFETHF
PEZRILIZ[BEEERE, LA T U DR V24TV SRAM /L T LAL~L COENER F5ET 5,
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HEREE L C, SRR VR E TIZLA T O BFEA 3 T5,
(1) S EFInFETEAROMTFERRSE
MR b7 e A A2V —] high—k #EfaE, ZJER0H7RE OFInFE TR FRA~OE 21300, 77—
MR20nm, T/ VE10nmEL FOSRE G4 FinF ETVEREINOMEZ1T,
(2) M FFINFETE AV VAEIHE B - 7/ A ATPESRAM BRSO RFFERRR
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P IVI T DA e AT EREHTT, R VIRIFER I, EhERIA L. S%. FHERENEE 112000 FOlHE]
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Bk BAELLC, P23 EERETIZLA T O BAEE %35,
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(2) R FFINFETA AV VARIHEE ) B/ A AT ESRAMEIREEAR O LT
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1. BERRRONERE
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AR D,
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(3) FEREAEY &R T /¥ vy TR F OGRS
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ZHLINCT HEEBIT, 2 IV ABEERNIRTEOREEZ LA 5, SHIT, 77 AR OB S
A RE ATRE 2 /7 v — 7 SRl A2 B 92,
(2) BT /XX T AT T A RDOIRFERRZE
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BV BRSSO Via-hole £ ¢ T100nm

« EXHZ MM 10°EI2L_E
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1. BERRRONERE

AR O mERR LA IRIFU T S& 228D H1, ZORRAEF TR DHTLNNT /A ZHATOBF
MIRROHIVTND, I—TR T /T 22— (CNT) I TEARA 22— IR oA E S T B s A L
EDEFT 7 A A E
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-
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2. HFFERER D BARHINA

(1) CNTT 7 S A EREA RO BSEBRZS

BB ECNTF v RGN, CNT —FETOZ 27 NEREN, 77 A AR R, was i
BT ¥ 1T A AR BAFE T2,

INHOHEMTEHRREIEL CONT —FETZRIEL . mitEREME R ORI F5ET 5,

(2) CNTREREIROWFEBRFE

JERET AR E A R B S HHEIL 72 CNTRCREAN, CNTH ATV T 1 F R A BT L | -8 ARk
EBIOmEERREL FE T 5,

* R EECNTHC AR R 2 S DA - FA A A B35,

AT N ECOCNTHE AR A B2,

(8) CNTT /M AD JRFTaHliBAT O FERR 5

-7 a—7 ZR AU EEE 2R CN TR M Ml iirds KON TTF v Vs HHE A BRI 35,

3. E A
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(1) CNTT A AVEREEAR OIS EBRF
BB ESRR AT Chy 7 — FFE TR a L AT a5,
AHA FEE T R VFETICEHIL | BEiA S Eiaie L CoGHZLL FA SRS 2,
(2) CNTHEERESROBFEBRF:
EERCNTE AR 3BT D B A 215,
T IAT HIRETI5A u mOE BRI EE EH 5,
Az e FOCNTHEAREZ FE 5,
(8) CNTT /M AD R Ul BT OB e B 5
-7 a—T FHlEAE LT, 10nmEL FOZE M iEREA A HREAGAERA, BEOFETOER T 11
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- FEFEECNTIRENNT, 2o 52 NEREI, T A AR Ta T D e Eh I, ZnoHili
AT DI, 504K mPL EOEEEDDO50nm L FOE BT v 1 VFETH A Bi% 3
%,

RS ET e 1 VEE T O BEHA WA - L CE0GHZ A FAFSRET 5,

-2 TY RV FE T OV BT FaBiEhf Ea SEGET 5,

(2) CNTREREIROWSEBRFE

< JERH A 33 LOVEESGOHIHEN 2 L5 P8 ACN TS CRR R BAA BRI 2 L LbIZ, HEMESERRCNTOFR
ET~OiH rTRENE, S - Blrc Rl mi e LA 35T %,

- HUREAREG CE0AR 1w mO M - SR MICN T O AIReMEA fRRIE S 2,
V3TN EOCNTE RN EHA T B2,

(8) CNTT /3 AD JFRTaHI BAT O IR

SERC1EERETICBIE LI T/ 7 e — 7 5l % . CNTRMGIEAEHHL, B L OFETERBIT v R/ D
(RERAEFHISE AL . CNTF v /L OSSN, i ECNTT v /v O—RRME, T /L — BRE=
ZINDEFE, 70& OFHIICOARMEZEARRET 5,
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1. BERRRONERE

HAfrtARhp22nm O CMOSIZ 31T HtreER] EIEE S A B2 mB B T VR A
OB NIV IHET DR U RTHERRE LL T D, pMOSFETIZOW T, O AGOTIZ A
BT LTI 1055 Bz D EABENEED A EDSEHES IV TOD 03, nMOSFETIZ O T, OV A SifgffiLL
MDD BEABENELIA_EDT2 D DA R TED RS QU VR, AR EDMRD T NSSBENED D CRE
W, I — V REERE O EnMOSFETI, 2 SUAT ¢ Z8ais SBL S 72 D EAR AR 2380 CTh i i
B )% FEBLCE D RREMEN B D,

—J7, RS EE 2 DL, H0ET v VRN CEDNT L 2SR G LT DN D,
ZDT=OIZIE, gl B — VLS8 A TR 72 [1I-V-On-Insulator (II-V-ODMEEE T,
WEART AMISFETHAV NIFInFET/2E O~ VT — R NFETE T AZENMETHAHLEE 2 DD,
\ZZDEH72MOSFET%, ULSIHOZFHE LU THEBT 7201213, Si 77y NR—L& WD LN VZHTH
Do ZDT=DITIE, Si M EIZ EFLO M-V-OL ZFERLL ., Si <0 Ge 728 CIIAFHAVRY D Ty VEEFTERED /)
ZRFD | D ORIT v VDRI SO AT | RO KBRS CEHnMOSFET®H AV NIMI
SFETZFBIT 5 LS iLD,

ZD78, hp22nm RLAED mREN 7L U AS & LT DI DT /A AfEEE LT, ST R ERICZE
D ORI IR T2 -V B8R E T+ 3L L DMISFETA B § 52 L% HIOE 958 %
1

2. HFZEBERD BAHINE

-V BEEEART vV MISFET O Soisg i - MO B LA D | KT SAZAD 5% HRCMOS ~
DM ASINT T DL, RO CMOSHEE~DHEF LD FTREMAWRIES DT LL FORFZERR%
1T,
(1) I — V — OIF ¥ R/VIREANT

AHEE RS FRRRIE L OB Aoz V= SR D0 BRI b~ B 72 -V 58 AT
IV KO-V S =~ OIS BT 35,
(2) MIS Sz e b S OV St d sty

M-V JEAEEIRMIS S O o U2 LD i EMIS SRR ONE high—k Mtz G e —RA%y
IREETREA A BRFE T D,
(3)M—V —O0I MISrF P REFEREST

St E&HDWTHMERRNE ED n T L M-V REEET ¢ 12V MISFE TOVEREE RO M T LB ESG A T

-

90
3. EREE

R BAEL LT, R 1AFEERECTIZLL RO BAEA %D,
‘Il — V —OIF ¥ VAR T DA 1A, BLO -V MISHHIZZEL TEDHAT T 2%
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EhEASEIET D,

Bof& BARE LT, WA EERE TIZUA T BAREA #E T,
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A I D,
-Si_F -V MISFETO e it SEIO B b A D | CMOS Y7y 74— L~ HIMEZ S
(2T HEIIT FEROCMOSHEE~DEFE LD FTREMA GRS 5,
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RBAREE® — (3): VU= HIDJR T2 REE E B HE B OSBRSS

1. BERRRONERE
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2. WFFERAsED BAHINE
(1) EBE PR R T2 R B ST DB ERSE

RSP E I T I EEOOARIEY 7 MEDO RESZREFEITIET AZE T, FEER THOLIL TS
SN 2N ZEALDOPR A E BN EHIT -2 0B a B2,
(2) FFZEHLDT IV~ 22— a B ORTZeRaE

B BIEIE, 5FE%E, WONTIZENSE ATV R LT RBRGE R TFEZ AV =S U= o i
FLEHDF LN R b — s Hiiia BT 5,
(3) TV AEERF DR T2 AR AL R M BEZE

IR E AN C LA S22 FLO G- AT E FIAL T, SV ATy MO T2 LR RS U2
YRR MAD ZIRTTo A% R | LSRR DA R MRS OIS A BIREZ L C, 7 A ABRGESHI 5kt
JECEDY = MERE A BT 5,
(4) [T ZE LR B2 T 7= SERAE SR =~ Ve 7 S A Z DB ERE T

FEE I HINC K0 R A2 LI A A L - e it Va7 = A O CRBRIY T S 2z s L | i
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3. ERBAIE
H EAEE LT, PR VAR E TICBL T o BAA #E035,
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FEAREALT = D28 f LR A T 57-01 2, RS VARSI G HRI O o AT A
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-20



512JFfLh ECORMBTEL TOF /LIl —tar 2470, T2 Lo B IR R
Ko,
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(IR REHEFIRLC CZ SeEdsfiite =y )R- 2 LRI L Z D2 A RIS 22 &
T\ U RO ERHEE OXEZ WIS %,
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ZEALIRIEL T /A AR L DB RAL | SRV D FAXDT2D D IRERA AT T %,
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IZBWC, BEDERESSS ) b1 /azjﬁf\é“ \@yézbf FEMEEE, DRy NeENET BTG, &
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