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F, QEMR LTV AR PR 7B — AR (NBO) A W TR AL
L7z ZOLEDINA EIEDIESN, N T /T A AT DRSS, RIZ, @7 =V F AR
EAE L a—h 5TV TF UREAER TS5, 20l RIITBKETHLMLERHHT=D
VA TIER TV ez A5, MEhc iy, 24 bl s ik 18— Ak (NBO)
WCEOVERIL 7B LI DIED 7 =V F o IR D L 2R TR & CEAH LD -T2, ZHUE, NBO i
(LIRS S 7V TR RINEAEL (K 2)  BUKMER B (K] 3) ZEikbEB 2 b
%, T 70 H NBO BRI SE 138 KD TR (OH FR23 %\ N) Z B KB MEAE BAEH W5 03
FHESTRY, 7=UF U BNER EEHBICYAT L — a3 TEAOIRZEENBE [ HRLE T
LZLNTELEOTHLHEEZ NS, $T-, P—F B BNATHH-D, RENAICHEE L7
VT &HAM T O NI MBI ZEBESNTITE B THHIEN 437 -7 (Appl. Phys.
Express 4, 015202 (2011)),

#E1LSi0,

/- R EERIFE—LSIO,

ESR intensity [a.u.]
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" Magnetic field [mT]
2 BRI E TR PR 72— AR BB ESR JIE RS F
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&
S

CH,COONH, buffer (20mM, pH.7)
-100

3 BRIEIEE NBO BRI AKME (Befili ) I L OB — 2B AL

LRI N —I12ID ., 2 Ikt D7 =VF o OfEt 24T -7 (Appl. Phys.
Express, 5, 065201 (2012)), 2 R Iths ffblciZ 7 =VF Rl OUriERES | ), /- RS E



FAMMETHY, BTV ar FREF R A~D T =V F o OEE L5 nm F2E OB E 2R T5
TENMETHDHI L2 ERANTHOIC Uz, 2023720 . AR EITHOKERTFR
PRI 7 2V F B BAR AR L T, ZOWE 7 2V TF VB BARIX, P HEOKEKF CIIAE
ZFFOT IS T, 2IREL T AT RAEMED D, ZIUCKD KK P TII 72V F 2
FAREOUITR U HORAEZ R D, — | IR ORI I DMK O T HBENCEY, 7=VF
758 BRI I FEARF M C 2 IOTHIIZPHCIA D B, SREIH ST BEEEZ T ST Bid, £ OfRE S, K il
DBKMERTFROMEIZLD T 2V F 2 BRI AIZS | &AW b Z G 5, ZORHZHD
MU FM LRV = F Lo 7 Va— L OEEE AL T, 7=VF U ELORENE nm 2
ERESI, K7 =V F U bALE SR EN L C2R ki aMERICE D, ZOBIGAFIHL T
FERNERRENR ., BEfE T > =0 DRI T O 7 2V F R BARE PEG 22— RS Hif A VT A
Era—NET 2 RothkEmOVERICEIILTZ (1 4) , £ D 2 IRTTHEERDR AL AR T BB L
200nm T o7z, ZORERNOR) ZF Lo TV a— D2 — I i T HIETRID 2 RIThs
pad TREIZ D 5 2 HiLD,

2D crystalline domain
with 100-200nm size

4 PEG =—PEtk e BRALSRN L BUKIEY =) F R BAKIC LS 2 IRoThLS |

— 05, B —F =TI ) ey F U T AT AR DT . T = )T O R I L
BE1T-7- (K 5), ZhUF, 7= UF L OANFITR) =F Lo ) a— 85 LRI ERR L . 7=
FUNE DRV =F Lo 7Y a— Vg O STARFEE LDk 1- [ BB #ill 48 % F1) FH L 7= (Langmuir,
29, 12737, (2013)), ZOFkI1L 500-10000Da FLE D4y - & FioRV =F L 7 a—/L (PEG)
B ALERONMZ I 7 2V F U AR E O T KA fE A S 5L O T, PEGylation EFFIENLD
FEOISHTHS, PEG 371t 24 BIKTHL7 2V F o OEY 7 2= N2 2-3 3 FEESILT
WA EWE mIMTICRVFER SV, PEG 0 T I3 FMIINC L E CHAEAER NI 2o \78 |
HIETHD, ZOZLIZINT7 2V F U R LFSARPEBRZIIRIZEY PEG JEDIEAITS U THEM I
TEORRMBHIEACELL O LT EINT, — i~ 1X QCM 728 D FERDE PEG 77 113 V=
FEAR 72 E VT IR ORI A [E B SNHZ R LTc, ZAUZEY PEGylated 7 =) F 13 564K



NTUH NELESNAHZEN TAEEIL, PEG JE 2L BES Iz 2 IRoTHE S ERLCE D LIl LT,
FEERIC R VAR E NIRRT =7 L PEGylated 7=UF 2T, Vas itk Bk
BAL/=EZA, 72V F U BEEEERIESN =T AL T77AD 2 RITEHBENEHR T (X 6), 20
PEG J8Z LA BEBESIENLT A E23 PEG JE DR A JV/NSWRFZAIHETT, Debye 23 PEG J&X
DRWEEIIEFFENIE I T7 =V F U BIEEEA R FDZEG M LT, SOITITHRT ORFFERE oD
HLIBEIZED 2 ROThRE i EARICBLEZ T D2 LB AIRE Th HZ LN RS,

S

Polyethylene glycol (PEG)

o
EﬁN—O—E—CHz— CH— EIZ-(O—CHZ— CHz)’-‘ 0—CH;
i\ o o
o

12 nm

5 PEG &ffi7 V7> (FERX])

Omft- 2~ 3mM
' ammonium acetate

PEG2000-Fers{Fe)all ferritins

-  PEG2000-Ferg{Fe) with pseudo-ferritins
- PEG5000-Fer8{Fe) with pseudo-ferritins

Adsorbed ferritin number I,.m2

A

~@— PEG5000-Fer8{Fe)all ferritins
A
O

0 10 20 30 40 50
lonic strength of i tate buffer (mM)

6 0.05 mg/mL %y 2000 ® PEG CTtlkL7=7 =V F L At ~7-7 =V F /5 #kfidiE > SEM
. PEGylated 7 =UF ANFFNF MK T, 3mM BEfET =7, 5 mM BEET L E=7 A,
10 mM FERT L E="7 A, 40 mM FER T v BT LZHON DD LIZb oA AL,
PEG2000 %3+ Ci% 10mM LL_EOEE T Debye 7% PEG JBXVE LD E0 503D,

BEISR 725912, Si02 _EiZiE PEG-7 =UF U IR &E NS AL E 952835 T D,
GaAs F: _ETH PEG-7 VT DO EBLEIX T TSIV TWDMN, 7 a A0 H B IR
ENDIIETHY, GaAs LD Zi8ET 572013 Z EE - A GO ERE R b o> /B
F— NG A E NG D, T2 T, GaAs FIAND Si02 IR Z 51 & (A F5 4 & (atomic layer
deposition, ALD)Z AW THERESEHZL T, Si02 1D PEG-7 =V F U St &4 FH 5L 4
2, T RO R EE K ST, ALD DRIESFIE7T a8 AIRE 150°C, NIAF AT AI=0 A
(TMA) 25msec, 7 ./—/v 500msec 2 [1% 1 A7 ELT7, EL —MIK 1.3nm/cycle THD,
PEG-7 =UF> OB LIE= T DEALH Tnm THhHI LMD, Si02 D% H Ty T 7 2R LT
Si02 DIEE%E 2~3nm |[ZRE LT,

T 72 F VBB D STEM (scanning transmission electron microscope) HGEIBIN



STEM-EDX (energy dispersive X-ray analysis) {Z&DR53 08T R %779, STEM G-E) B0
HEDIT, Fe B LIE=7 /Si02/GaAs R EZNWITHER TETWAHZENDMND, £T-,
STEM- EDX &V GaAs RIENTAEFE LT SIO2 1IFEFITHE) —ITHERE TE QWD I ED D, £DTz
W, 3nm LA FOEETIXBH DM, STEM 2351% SiO2 IZRARLKMEEEN RN EN DD, ZDOZE
X0, GaAs Fetl HICZ I SIO2 EIEAMERICEDZ LA RL TS,

F——3 nm

Photo.2-18 Photo.2-19 Photo.2-20
o 2 Fe K of /s

:s-~sm;u£

¥4 :0.076mg on Si02/GaAs-S1
%18 : JEM-ARM200F
MST-15-111806 | M:EME :200kV
FT—ARK TR IvELYT

Photo.2-21 Photo.2-22

X 7 Si02 FPEG7 =UF B2 &E#% D STEM (scanning transmission electron microscope) G-E.
J N STEM-EDX (energy dispersive X-ray analysis) (2D R4 54T ik 5

WIZ, 7= VF o DI TEER G wmE T D IEE T LT, BREICITET =— v e v,



LRI D E R T =— )L CORTNG, XX EERETDHITIEL 450 CUL EXLETHY, — KT
700°CLL ECIE#k= 7 OEFIA AN TLEIZEAS3D>> TS (Thin Solid Films 393, 12 (2001)),
ZO T =— VR EIL 500°CELT,
WA, NF, ALBR I Z X DR UIRRR 51T o7z, X 8 12, NF, AL 7 e A% 7R3, ZOALEROD ]
%r: SZHZET X 9 DI _ﬁkftﬂﬁiﬁ"/7i75>ﬁﬂﬁb BEPIERIESND T /T4 AT DE.
BRI CED, X 10 12, EFTERL= T /T A AV ERD NF3 LB R UK A2 R, T/
%“42&@%%Mﬁ1f‘%é:kﬁ>;@Jhéym_ (J. Appl. Phys. 101, 124301 (2007)) ,

KFEFT7=—)

RO LERY (NH4)25|F675\}E’%

NF3717\ 7}<$7/7m (NH4)ZS .

V

- Y

X 8 NF3 LD oA 7m—

. éT_"&
" A

B9 NF, JLHLREIHIEIC L DT )T 0 A7 BRI oMK

—_
(3]

B & 1501
_— NF; Ja¥7ZL(NBE) .

_ —_ —_
N w L
T T T

1 1

—_
o
T
|

©
T

‘\ -
SERILH .

L 3nm-EAER LR
2nm E#WBE

0 20 40 60 80 100
NF, treatment time (min)

Nanodisk diameter (nm)

©

~

10 NF3 AEREFRINC DT /7 0 A7 B HI4E

k. JOERDO/NSNF )T A AZERLFEE L TE, #ME Inm CTEALL 4.5nm Of{bEkaT %
WETBVATIT Dps EFEZINAERFRIRZ L X E (K 11) e’ AT 7L —he L TRHWA T iE

- 10 -



ZERF LT~ FOREEA K 12 12777 (Nanotechnology 23, 065302 (2012)).

JI)FY IJZF1J7- DPS
(Li-DPS)

+—>
9nm

12nm
11 SAFT LT L —hOFEE

2z)F> YARTY7 - DPS

= .-‘ i . 4 <X ¥ 0 b
L DO B3 Pl il
"'&!‘.’%’hl. .5 h "A’Aﬂg". L Sty

12 BAAAAF T FL— e INTHERILE-F )5 4 22

NF, LR [ ZHE R P Pk 72— Al ks T ar oy F U 7 24 TH 2 CrERIS =T /T 4 A
J OWriE % TEM 3L O TEM-EELS % W Tt L7afE B4 X 13 12759 (J. Appl. Phys. 101,
124301 (2007)) , TEM-EELS 4 TII& TENLDE FEHATRIL TEBY GR= Vo =%
F k=88 . THIERLAREE R ER LD RN 2 BAEEL TWDZENS1D, £z, D
ISR TFEL, 72V F o O b$ka T Ny F Lo 7~ A LU THEREL =280 08D,

-

—Oside ayer]

|

Lo P e
Cross-sectional Elemental mapping  Interpretation of the
TEM image By TEM-EELS TEM-EELS image

(electron energy loss spectroscopy)

13 F /T4 A7 OWriE TEM 4

COINCLTERLIZEBEE Si T /T4 AZESNE, 72V F v 2RO AITEE 7X
10" em 2 THEAIXS 2% £8.3% (Nanotechnology 22, 105301 (2011)) . VAT YT Dps Z W55
WZIXEE BT 1.4 X 10%em 2 TiEH 2% 10.1% (Nanotechnology 23, 065302 (2012)) THY ., b TH
BE T AR BN =T )T A AT B BB TET,
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FREDINHENL LT ST T/ T A AT EHNDVERE A | thosHEHIH BB L 72, MBI L
ToBRD I R ORI, FREIRGE GRAKME, BUKIME, B—2 BN L) N5 -0V ar Tkl
fbENT27 2V F U BLE SR ANV AZ LN TERNZETH D,

Ge BRALIELT 1 fHin 5 4 MOBREY) (GeOx) ORIV TS, [RIL 4 RO Si LT E720,
BNETEMEDMEL , WIS D, T DT80, Ge RIEIZT =V TF LA LIZEA Si OLH7R2Ik Tl
BEBAEFEBRTHIENRNEETH o7, 22T, Ge R Si MK (3nm) ZHEREL | Z7E7e Si B{LIEA
NBO |ZE5 T TAHIET, Ge REERAEL, SOICEE E2R L7 2V F U EE L LB T 5%
FE T o7, SiEROHEREIL Ge HEFEEL Rl —F v/ S—TITV, Si-Ge St D H IR LI ik
DM ZFA AT, X 14 12 XPS I E#E B2 Rw1,

il ( ) T T
= | S12
3 P
J
=
E
2
- | |
110 105 100 95
Binding energy (eV)
= T T
= | (b) Ge 3d
E
&
2
- | |
40 35 30 25
Binding energy (eV)

14 SiF¥>~7 Ge D XPS A~V

REUTAID SiIFREIC B RBILENERL TOD0, B2 —B 7 ae A& @m L2 8T,
Si-Ge FHIIIIRLIFEN RS TN EMN DD, £7- ARM TR LN FEHL TE T
WHZEEMERL TN,

THLTHELNE Si Fvy T Ge Yo7 EHWT, 7=UFUELEE NBE 217-7-, =y F 7
KO FE L EAT TR R, K 15 IR TIDNTEBED Ge T/ T A AZERUZ I LTZ, ZD&
SOEEL Si B EERIBRO BB (TX10"em ) 227 =V F U ELE B L OB E (5X 10 em™?) 72
F T A AT EFNDOVERUZ R ED LT,

’Afteretch' 3 s
,,~5.0x;191}§ %, ileh 10 [l

& £
R LR U

0k SE DKV 0.4mm x200k SE

200nm

NBO % U Ge Holt b ~007 = )F L B L O /7 4 A7

F72. GaAs T /T A AT DIERUZ OV THORFT & To72, £, 7=V F U 2B T 570D E M
FRALAR DSt L LT HRFR LIRS NBO B LIRZ MR LT, ZOfEH. X 16 (1291, AR

- 12 -



B VAR 7 73 i 6 FE DBCE 2 vl BE T o7z, £o LAY EEARTHD GaAs (IZHOWTE, D
FELIEIE Ga BR L& As BRALIMFAE T 203, 12l 325912, HIRBRLIT Ga I b hy b7z
<, —7J . NBOBR{LIETIX Ga BRILMIN N2 MRG0 o Tz, GalR{Ehs D75 3Bk R &
OB —ZENIZEHL T7 2V F URLE IO TNDZEE R LTS,

native/GaAs NBO/GaAs

ahs B IRER{LIEE L OF NB DT =) F A

WIZ, GaAs L7 =V F U EHth DX R ERETREBRM L, BBETY DV
(O-Radical), F&3E PR 72— LB EHO-NB), BZEH{KiREEFE T =— L (LT-OAV) O 3fi¥H%
REtLiz, TOREF, WIT D HIETHX L RIEOBREITHRII TN, X EREICEST
FARFREIZAERKR TS GaAs BRLW DR BI2 > TNDIEN I3 oTe, X\ EREHR DR
D Ga & As & XPS THOMTLI-fE A, X 17 1R T, ZhUTkbe, BRI RIERRE T =— /L)
b Ga BRI KON As BRI DN D72 N2 e otz

100

90
80
70
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40

Q
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30

20
10

e SN GO S— E—

1 1
O-radical O-NB LT-OAV

0

17 FREITIEC LD Z ™ E R BB O FAR S H O XPS 34t R

WIZ, KRBT INARBETEAL DOBREEAT o7, ZOLE As BREMITTERITBRE ATRETAS
Ga BR{LMITTERITIIRETEIRNZEN 3D -7 () 18 1), 207z, KFET VAV ILHRRTD
BEBE T, Ga BALMOEIG VDI T e AN RIE ThHEE 2 BND, X 19 (F) 13, 7=UF &
ERTORAAELEL THRBRILIEE NBO BRI A 7= L&D B2 FIKIRMHE T =—/ZdkD
ZRTRER DR E XPS THOHTUIZAER THD, HARBILIED 775, Ga LMD V72T
AN
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—&— Ga-oxide ratio
80} —&— As-oxide ratio

Ga- or As-Oxide(%)

H-radical time (min)

Ga3d As3d
100 B o 100
Il Ga-oxide
80 , F 480
60} 160
[2]
€
2
sS40t 140
€
o
o
20+ B F 420
Bl GaAs
I As-oxide| B 0
native oo native o
oxide oxide

18 KRBTV NVALBIZ L HMALIERR 2 (1) &L KRBTV IO d IR EE (F)

=

Native oxide

%

14
»

3

X

V- et T OV p gas

Density: 1.1 X 10'cm™2

19 GaAs /T A AT

BN GaAs /T A A DO FEEZX1INTRT, KhHbhnnLo1s, BRI LI
WD ET, JVEEE TRV ARXNYE)—I2F ) T AR TV A G HZENTEZ,

ZDINT AT a2 MR A F T L —MBRIEIN TS T Uay A b~ =L
CVarF <= L) ACEWEER, 757 2 M2 BN BT 57 10nm F/ Pk &
DOYERLZRRZIL, M1 CRICHEE TR 7Ry MY B AR R L T B 2 5% ST, I} 20()l24%
FEM B OB AT /T AAZREE B IO 20 DICT A AZESICED NN Ry 7 30K — Dl
EFELDIAERAE R T, PG X E R LR LD DD K272/ 3T A—2 351 | FL
HARR LIS A T T — MBI T30 —Sh B EICHE X 2o Rieko A e
R TRy MR TR vy 7 ORISR v MNE OB BB OFE A 2 HIE L L97<, SR
FEERFHITEW L TRER A DR HDHZ EZ R
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10nm

7
‘2-10nm ~

) Ls

5 10 15
TARYEE (nm)

20(b) KAET /T A ATHEIE BT DIEIEHNENC LD R v 7 Hil4H

3. 2 BT I)TAAITLAEEOYIETEHAM (38)1] Gr., #F 1L Gr., {JtE Gr., Y~ Gr.)

(DHFFEFHE A K OV

F9°, SiON\UTHFFO Si F /T A AT T VARG BT DI v VT DR FdH A A0 A%
E P IRFR S FR 6 E53 T T RO B BN LT, FEERR RN &2 DIREEARAFE DT LD | 20 B'=
FORREELL N OIER IO REEE A FE O RV RITED, Si T/ T A A7 BV ORI E
T OZEMBENDAEC TWDIEEZHLNILIZ (K 21),, T7ebb I IFERE RENEE LD mE
Si FITAART T UAREEIZIB T, S= U RE B B D5 & AL TOD TREMEZ R LT,
F72. Si0, U T EHFFD SiF T4 AZITH L TR E RN RO KB AMERL AT HEZR SiC YT @
DRBET T (M 22), SIC NUTTEERSA O R b2 THZ LTI+ 43RO S LA T ML
DBLISHI, Bk mtEE RO SIC U T @RTE ARSIV CWNAIENR DD T, EHIT, FIRRF
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FEMEOFEM7R IR EARIFIEOMRNT LY, SiC BEEE s Sz —H T 28R b =k VX —2 R T & 1
T AR T FAEAIZLDR L IR IR LW R RV R I 10 B R EE DO FE 5
IV ER CT A AV EBENT 25 v T OFEEHALNC Lz, ZRHOFERIT, 7 /T 1A
IT VAREIEIZIBITDI= N RE R E b RV RIZ LD b v U 7 O =l 5 Bl G 2 R L
THY, Z0 SiC FEREfEZ W3R TT Si BT /T A AT U AEED, EPERED B 1Ry KR
EHLA~DIG BN QDI LN bt

T4 AIEFrUT (BT )EE
2D array T =20~50ps

TAAIN
AW BiES

T3=0.7~3.0ns

‘BH"EF-ELNOB’ES

21 T/TARZ 2 WIET LARIZBII Dd b 1V B8

I thermal escape

SiC

|
Log-PL intensity (arb.units)
T T T

PL intensity (arb. units)

| ] | 0 100 200 300
450 500 550 600 650 700 Temperature (K)

Wavelength (nm)

22 Si F )T AARTDFEIEHEIFIZHONT

GaAs &= FH I (QWIEIED A AT 7L — MBI TIZZOERIL 7= GaAs F /7 4 AZ(ND)
a7 MEE DR HRIKF R 5 TR 2% (H-MBE)Z H U e GaAs/AlGaAs H&DIAZ AL R
(e XXy Ll R) TIEZMENLL . by 7 XD e A CERLT: GaAs T/ T A A7 DG
DENZHD TERIL-, 3BEHT, 4nm JED GaAs F /T 4 A7 %4 T GaAs/AlGaAs F /BT —H#E
¥ (B 15 nm., &S50 nm, B 4X 10ecm-2) T, TyF o7 <27LLTHWEREIRmOgka 7
27Ty MU TERELIZR  MBE F v/ ITHRA LTz, JR-IRKSE(ES 1 X 10-TTorn)Z AL
RNHRBI ORI ) — =0 T HAToTc % HAR A RIHAL 727235 20 nm— GaAs/60 nm-AlGaAs ¥
v fEEk R LT, BERZORmZ - BEMBIAFM) CBIZE LTSS, Rl T7 7 R AL 1.6
nm &PREH AR R A ROITEY, FIRAKSE BN Lo M A b7 HONT IEMR [RlER D
MRS TH /BT —HEDO M Z MO T Ty 7 O E D HEIT T 52D 00Tz, Bk
FELIERBIO 7 3 ML 2o APL)RIE T, GaAs 7S ZIZHETHE =222 T, 4 nm J&
D GaAs QW & AlGaAs 7SV DFEFEP B ORIZ 7 o — RV FE L — 703 G5 7z, F2, QW



BORRIERB LONAZT 7 L —MIN LRI E > T, ND O E % 2~8 nm ([E£L 15 nm)IZE kS
b0l BEE 10 BEION15 nm(ES 4 nmIIZZ LS ET2H0D 2 SO 7 N —T OIERE AL R
ZiTo7c, ND |, EEENENDOTARIUEFL TND DHDRE N RNX—NT 7R, Zihh
DI RV —DEE NS RS 72 ND RN OFX vV 7B =L —LRIE—HL
7= (X 23) . ZILHDFERMNS  F A= T V=D A AT T —MN L7 rkv AL H-MBE % HW
TR E A G DR FIEL, SaERT )T A AZEEERICIEF A2 THY ND DX
VX —HEN % ND DERE S S T D/NTA =R LS TTLXR T @Okl e (bt
DIDIEDRENT, SHIZ, ND TR EHE 2T, T /T A A7 OB AlGaAs HfH]
JEIRE 72 & O EHEIE I Z Lo TH /T A AT DB A FE S IR EZ B bS8, D3 H D>
5T )T A AT BREHEIEIZ BT DB FIRRERDNCX YT OF A FIJ A ZOWTRFILTZ,

Ry MEEOIERTIELEL TH I RIEIZEDR LT » 7 7 av AN BE LS VBT TV
DN, FENEHEL T, AT T L —MINLIZE Dby T Z 7 T a A L7 LR T 05N
I C B Ry MEIEOERZ FTRRIC T D mWOR T U v LR L TCNDIERAR RN GRS
Nizy Tz, BT Ry MBI A EDMERICB W THO A AT 7 —MBRIN TI3A I THY ., £
DFBIEHE1EZ W= R RS R G e & - Ry MR 2R 72 E R R DT /A 2~ D J
BRDS KW C& D,

T=19K
Aexe. =532 nm (2.33 eV)
Peye. =20 mW

|

Cap-layer
disk

_

PL intensity [arb.units]

PR PR s sl et rnetf iy P R 1
630 680 730 780 830 880

930

Wavelength [nm] 5

23 MBE TR L& FHPfEL A4 T 7L — MR LT T U&7/
FUATREEDSD T + LI Ry B A

— ¥ A4 B KB EMOVPE)Z HWT GaAs L H & H A MQW)HEIED A AT 7L
—MBREIN TICEVERIL: GaAs BT+ /T4 A7 52 EGTF /v 7 —#1E% MOVPE T
GaAs/AlGaAs M IAL R (2% X L AlR) FIEZMNI LT, X 24 IR 88D, FkE
#OET—FRIEICRMEZENAET TNRNZER DD,
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24 AiE4ESERREMOVPE)Z AW T GaAs ZHE - H A MQWHSED A 4T 7L —
MBFRAIN TIZIVERIL 7= GaAs BT /T A A7 & T /o7 —HEE

ZOWE by T E T a ATERILT. GaAs BT ) T A ATREENDLDE DD THRATE O FH
TNy AZ MR TS TEIMIL 7= (K 25)

PLZRY bIL : RBIEDES

1.0+
2 8nm 4 nm
S 0.8+ S—— TEAREy ——Non-linear
o hamiltonian
5 0.6+
o 35 meV 1 20 mev =Bl
2 4+ parameter
g 0.2+ -o-PL result
-
o

0.0 . . .

15 16 17 18 8 9101112131415
Photon energy (eV) dimater [nm]

HAAPLENFEAELRNF/TARIDKRY

= GaAs NDDFERARSMIL AR 1E
25 fERIL 7= GaAs BT /T4 A& & T 26 N RFX Yy 7T Ialb—alfiRe
T TR EEN SO SRR PL I E EFAME

IBIT, AL 15nm, EE 8nm @D GaAs B /T AATDOBETF N ZIEBRIE IV =T % H
W2 3 IRTTAREREZA WY 2 —T 40— O E TR A fiE | B X —%FHE
5 ARG 72 (K 26) , ZDFESE, ND JLEHEMH OF v T EE =L X —LFFE— L7,

1 BEA R THDLIT NARE M EIOL G H-ER GaAs/AlGaAs &1-FEFITRLT, 731
F T T — Rk — Ay F U TN DT )T AR T U AREE OVERE AT ST, SRR
TEXX U —HHVNIAEEE B LXK EICLD Sy R = a RIS, 1 BHhomWN
R EE DN 0.5~1x10" cm'2 T, 20 235 15 nm D ERZF SR K 10 BO & GaAs 7 /T 4 A7
TUARGEEAE R LT, ZOT /T A AT T UAREEIZB W TR, L— Y —RIRFEE BB LT, 7
= UF UG TANBAEE~D PEG 73 F8HOEAIZEY, KT /T 4 AZ[EME% 40 nm F2EE 24
LCW5, ZLTIERILT: GaAs T /T AAZ T L AIZxH L CE kbR RIS WA TN, T/
T4 AZVERLET D GaAs B P LRIFLEE TH D 300 ps DFEFIIF EE 2 FF o3RI AT
MVEBRILTZ (K 27), ZOZ8E AERLLT- GaAs F /T A A7 DNER [a TR ME DS IR B IO
NTNAZEERLTWS, T2 BHRARTNLDOE TR — TR EF DT A AT BEROE K
L, B PACIAD W FIC L DR AR R e — BT 5, FEMM7R AL e os B R A7 O E RS H L0
LS U T 3 E DI LD T/ T 4 A2 FhE R REIZ I W TR U T DA — ¥ = iSRS AEL
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Z DR 10 ps FREDIEF 1RO U THIEN AL QD ZENboT-, ZORERLY, & E
DX U T EANZATHL — P =IO, H O B AL E Ry o IH7% ZRouHiEs
F7o AR T )T A AZIZB N T, iF 8 E AR CE A m O X v U T IE AN ARETH
HZEN DT (K 28),

EBIZ, FITARTTLADL—P — B L L CORMEZ G 57200 . Bt 242 L= 7]
BANTGAT EEEZ T, GaAs T/ TFAAITLADET—RFIELEHIE LT, AIEAN AT ElE
(BT, FUBHEE B i 2> D O HEE B AR AT MV D AT AT BARAF 2N E T D, 2D
HEE B ARA D TREE 1X . AT A R O L CIERRI R e N = LT, EER7 2 S i
Hr&v, GaAs F /T A A7 DIEIEART MTHHIE LT T — R RIS R ST, RIS R AREIE,
VERLFT O B H 7 COREM 0.020 +m™ IZXL T, 3WILE - PLIAD R RICLDIRIER D
BERUL A SO C 0.028 »m EFEANL TS (X 29) , ZODFERIT, SAA T T L —hE PR 1
E— ATy F U IVERIL T GaAs 7/ T A A7 DL —H —IE LU CORE R 7027~ LT
WB, T7bb | IRIHMESEZER T8I, L—Y—F L UL HAIRETH DL EE R L
77o F12. BB WE—FREDNEOLNDANTA T 13 150~200 ~mE2E THY , LIRIHEEDOR
FHERB T IR R ICBE T2 E &M B82S 2N TE T,

F7-. GaAs T /T AARITLAZEB T, FO3R T ELFATIADIZ LD ¥ 7 OEE) &k
(LD, W OEAH T TIIEE ps L F OB REEEE RO b 1 A AR F B S A B )
HIENHZEB DT (K 30 /ERATOHF: 400 ps 23D, T /T4 AZ7 Tl 1.4 ns & 31504 EI
HER) o FELWRERIFEORIENS, T/ T AAZIZBW UL, BRrAEH asbHE U
IAD DRI OBESA L U 7= EFLYENL ] O ZURh AR I 2 KO ikl 7 A UARFN N AT TND I ED D)
77

nanodisk

Log-PL intensity (counts)

0.0 0.2 04 0.6 0.8 1.0

Time (ns)
ND sample: 100 ps, 330 ps
4 nm QW: 220 ps

27 fE8IL7= GaAs T /T A AT T L AT BT HE b iR 45 fR36 65

i""‘: N - _ Auger
: : . 25 < )‘
1 t 1
1 A
~ |1 ‘ ! 2.0 Auger
5 : : 40 [ ® ® 9 : A :g Scattering
00 : | & s
- i ] = : H
g 2 20 A 103
g 1 1 ° A : ® z
B0 A i 05 &
- / 1
& [ i g E mw [ — R ® 0.0
i P ] 10 100
H :M'B‘t?? '?FfFaﬁ Excitation power (W!cm:)
P> BERAREAOHETE i
0.0 0.2 0.4 0.6 \ BFrUTEER )

Time (ns)

28 GaAs /T A AZZBITDF YN TZAFITA
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GaAs ND (3 layer) GaAs QW (3 layer)

250
g 200 E
= =
< 150 =
> g
g1 z
5 T
2 50 7

1.58 1.60 1.62 1.64 1.66 K 1. 48 1.50
Photon energy [eV] Photon energy [eV]

Zmax = 0.028 pm! @170 pm Zmax= 0,020 pm @160 pm

ITYvFIRIDOQWEDE, EUVEFEFBIEZND TEE
29 FUBHEEBH A HOBINE B R H AT ML D AT A T RAR A

z
GaAs QW Bio-template Etching = 15
g 2 ND®..g o ge0 ]
E
.5 1.0 ]
®
zos(=®a :
w qQw -
. ent = .

eral Confinem 5 0.0 L n

v 1 10

GaAs Nanodisk (ND)  Excitation power (mW)

4 30 GaAs F /T A AZIZBIT DAL UARFNS AFIT A

3. 3 BFyMKEEMIELRHE ()1 Gr.)
(DAFFESERE N B OVFR

N F )T 4 A7 % WK EM A R LT,

FI, BB )T A AV E SN RSB A R Uz, p B SR blcs Va7
27 BB (= Ny 7 288U T SIC Zfii ) Z/ERIL . S5 n B Ya LFEHREENR (ITO) &
HEREL C, T VIR, R CHEMAERL-, £, D7D /7127 EoRb
DZ< NI AD SICDHREHEFRE LTV TN e F /T A7 f@EEM LT 7 a2 HELZ (K

31),
Si-ND Solar Cells Ag electrode SEM image
EEEN e

ITO (80nm)

Ref. Ref.
pn junction with SiC pn junction solar cell

- -

31 HiE Si /T 4 A7 KEGBMELLE DT DY T I ORERE

2D array of Si-NDs with SiC
SiC (20m)
n-type Si (30nm)

-------
SIC (2nm)

Al electrode
Si-ND thickness

2o0r4nm
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ZOFEREIX 3212777, SiIC BT AR OV 7 L L SiC Jg8I2NA TH /T4 A7 ZF5
T T IVDRFEDIZI DN E O ERE A FE, 2, JEREHIC I AR LIV T BRI T
S AT BEEGEL CNDILE R, T /T AATICEDI= N RO RO EZHND, FiRE
LT, BHhR 12.6%0350 7, UL, S VarE Ry VW K EmE LTIt E
THD, (ENETOHEEIL. 10.6%Tdh-7= (E-C Cho et al., Nanotechnology 19, 245201 (2008)) ),
F7- AN EFIRERELZEZA, TI— TR RO, ZHuE, YVarE+FRyhMiLo
TANUVRR Yy TR REL o2l LB EEZ BND,

— ?Iue-shift

40

-~

=
o
1

30

<
[=2}
L I L

Curent Density (mAcm2)

External Quantum Efficiency

20 -
-- pn junction ; 04 - ncti
s i | - pn junction .
1o |~ 2nmSIC . ' . 2nm SiC \
= 2nm Si-ND/2nm SiC \ 0.2 1 ~ 2nm Si-ND/2nm SiC
0 = 4nm Si-ND/2nm SiC \ 1 .2# ~ 4nm Si-ND/2nm SiC
T T T T T t 0 T T T T T — T
0 01 02 03 04 05 06 07 200 400 600 800 1000 1200
\oltage (V) Wavelength (nm)

32 HiJE Si /T AT KBGO -V Rk L0 &1 2h =

33NN T LT KB I A & D& T8 DS  JES dnm DT/ T 4 A7 @ DI EFHRA~DZH
HiZ 1.2mA/cm? & RAEE BILA, ZAUTEERD 3.3% 23 X700, F /7 2r@EfEE T 5281
X0, XoRELREH 55 RiIADD,

ITO (80nm)
4-nm-thick n-type Si (30nm) 2-nm-thick 2-nm-thick
Si-ND Si-ND SiC film
| 1 ~ | ~
0.8 1 084 0.8 4
06 = 30nm n-type Si 0.6 1 = 30nm n-type Si 06 - = 30nm n-type Si
= 2nm SiC / 4nm Si-ND / 2nm SiC = 2nm SiC/ 2nm Si-ND / 2nm SiC = 2nm SiC

~ p-type Si substrate 0.4 ~—p-type Si substrate == p-type Si substrate

0.4

04+

02 k 02 x 02 L
0 0

400 500 600 700 800 900 1000 400 500 600 700 800 900 1000 400 500 600 700 800 900 1000
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33 KGR IE 2 H 1T D458 D Y=

Photon Absorption Ratio

ZI T RIZ,FEBE T )T AR T LA % AW KIGEM OB EE1To72, £33, TD72012,
BET/ TARTTVADIERT 0 e ADRE 24T 272, W 34 IZEDT R AZRY, Z2THYA
TUT Dps "\ AF T T L —ReLTiolz, SIHRBUINER S | 1460°C) & SiC (RF A2 7))
A B\ U A B L., 20 _EIZUATUT Dps O E 2 Iothcs BRI 7=, ek
FE— LA CHE#E 2R ET T 7L, HHEITSIC THYDIAA TR LIZ, £0 TEM 44X 34
RS SUT /T AAZITH S T HEBZLNLMEFae . ZNVETHTe T BT 7 AR MEEES L
77
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Lis-Dps

Fe core

o000
Si-ND SRS
- - ->

Post O, annealmg

Listeria Dps

4.50m .
wnm Ferritin

1z

Bio-template
Thin Film arrangement
Si: resistive evaporation @1460 deg.

SiC: RF sputtering

Back press.< 3.0 X 107 Pa

r Si Nanodisk
Diameter : 6.4 nm
Thickness : 4 nm
Center-Center : 8.7 nm
Gap : (single) > 40nm
(2D, 3D array) 2.3 nm 100 nm

34 FEE Si /T A AZERT e A LR R

Substrate::

WIZ, F8E Si T/ T A A7 DREF DI =/ RONRAEF DT80 fEE SiT /T A A7 & FFD
KEGeE#Le Si/SiC g2+ D KIGFEMAFRIEL7- (X 35), X 36 IZIZZDKBE FTo -V
Rtz R, /T A7 T KBEERIT, R T2 R o K e bl L, B - B
BOEHEE ) - FF BN REGEN TODZEN D o7, E7-, WHIHEHT (Rsh) LEAIHEHT (Rs)

ZFE S E] S 2 ARE U R 2 BT LT- L 2 A, T/ T 4 A2 2 AW KB L B2 Ff
DKM EEIE L | Rs 13/NEK Rsh X REWZEN o7, T, g Si /7 4 A7 Dt
BIR= XU RO ZHERFEN S E LD LB 2 bND, BT, ZH0 KEGE MO
BERENE L (K 37), f8)8 Si /T 4 A28 BIMO SIS bz,

Al
B 4nm Si
= 2nm Sic

[X| 35 f&J&@ Si /T 4 AV & W= Kt oigE

W

&)}
=
|

1 T T I ]
y a0l —pin with ::SSVSE_Si/SiC) - FQDSL QW
(&) «c (MA/cm?) 29.24 25.27
< 25 v, (V) 051  0.49
= 20- FF 0.74 0.69
% 15 R, (Q) 0.57 1.06
T R, (kQ) 4.38 0.38
g n 1.30 1.31
3 1 (%) 11.07 8.61

Q
00 01 02 03 04 05 0.6
Voltage (V)

36 FHJE Si T T 4 AT KD R
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+— p-i-n solar cell_i-QDSL .

il i p-i-n solar cell_i-QW | Table —Il EQE notable points of QDSL vs QW
5 5 ' : i-QDSL  i-QW
S | , EQE
@ 2 EQE
*2 06 High energy photon 0.60 0.4
g ; 380 nm
C—;OA* Visible photon 1.0 0.7
% 700 nm
Loa-
i Low energy photon 0.7 0.4

00 900nm

. 1 . T L
400 600 800 1000
wavelength (nm)

37 T8 Si T/ T AR KGR O EA-%h R

EHIT FEE ST T AR DD AT OWTH R ETIT o7, TDO BT, Q= F 7
DEHDZ LTV TR RERETLZE, @QV—7EiEROTIE, @JCHEHT IV ER T 5%
Y7 OFAEEEWHITHZE, THD,

3.4 &FFyhb—H%—/LED iRVELFHM (#8)1] Gr.. 1L Gr.)

(DBIFZESEHE N AR B OVl

WD ENRELR Vb LED HHWFL —F —DFEFAITEZ RSB EL T AT 7
—hEHPER FE— ATy FUT A DEDIET, MR THIO T GaAs/AlGaAs D 6 [EFE)E
WIEDOBIKRE B & T AN o F U T EEBTHI LRI LTz, ZOHEE W, LED
M ERLT,

10nm GaAs F 7 /12nm Al0.15GaAs/12nm GaAs FF 5 x4/12nm Al0.15GaAs [ EE &
x5/100nm Al0.25GaAs SCH/1.4um n-Al0.35GaAs 77K /n-GaAs H#iz MOVPE Z Tk
Bl 20Uz "ZHWT, B 15nm, &S 100nm OF /¥ T7—%2ERLL-, 512, Al0.3GaAs
TH /87— O IALFRELZITVY, £ EIZ 100nm Al0.25GaAs SCH/1.4um p-Al0.35GaAs
277 R/100nm p-GaAs Fvv 7 &R U CPINMREAER L 72, SHIZ, XI38D L)/ Bt iEs
ERIL 7=, Al0.25GaAs SCH B ThI7y 7 ENT=X ¥ UT N GaAs & 1T /T A AT ~ZhRTHAL
At IO, FERRED YT BT AL0.3GaAs 12725 TV, FD 7128 SCHIL TR LI T 8
NEIF AT BRIULL, WD, F I T4 A& E T /8T —0 T EH Al0.15GaAs SR
OIS E T T /T AR ~EX YU T BIAT DX HI LTz,
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by Bio—template and Defect—Free Neutral Beam Etching 2011 IEEE
International NanoElectronics Conference Chang Gung University 2011 & 6
H22H

EH " TIRA~HERBEOE=FY T LBACEE - BRI T
HARBEZEWHES A B) T BIONT T~ T v 25 E 4 (SP 2 &5

124 [IEFIFFEES MEBIRELSEE 2011427 H 26 A

LIF . ASAFTUTL—MEREIN TIC LD 8T & O (ERL L Bk RE 78

Bl 7 BT MR eI — HRRZFEISS v 82 2011 45 9
H 21 H
Seiji Samukawa 2010 Plasma Prize Lecture — Super—low Damage Top—down

Processing for Future Nanoscale Devices American  Vacuum  Society  58th
International Symposium & Exhibition Nashville Convention Center2011 4E 11
H3H
FER " EEREE TNy MEAEIRNC IS m KB o FZBUZ M) 72
Pk HUE SR - R S 3G R EI—  RlE =R — DRt G — 7Y —
VTCRNANREER VAT AEHEL T HALRFEFE LTy /82 2011 4 11
H 12 H
Seiji Samukawa Damage—free Neutral Beam Etching, Deposition and Surface
Modification Processes for Novel Nano—scale Devices 64th Gaseous
Electronics Conference and 53rd Annual Meeting of the APS Division of Plasma
Physics Salt Palace Convention Center 2011411 A 15 H
FE)F ., FnHFER, WIREA, NEFEA TIAXAXFHERRMBIZLD
MEMS #8014 251 LA D fif 55 48 [B] X B EHREE ISR T 55 m S
(B) BB Epr BAVE (AL 2011 4F 12 A 2 A
Naoki Watanabe, Tomohiro Kubota, and Seiji Samukawa “Numerical study on
electron transfer mechanism by collision of ions at graphite surface in
highly—efficient neutral beam generation, ” The 8th EU-Japan Joint Symposium on
Plasma Processing Todaiji Culture Center 201241 A 17 H
Seiji Samukawa Ultimate top—down processes for future nanoscale devices
SPIE Advanced Lithography 2012 “San Jose Marriott and San Jose
Convention Center” 201242 H 13 H
FEER .  EEREE TRy NPT LD m KB o B M) 72
Pk WAL RFA I R—ar T =T WO B 7 + — 7 A
201243 H 15 H
ESNIE) B MEHEI T — FRRE 201244 H 30 H
Seiji Samukawa Novel Quantum Dot Solar Cells realized by Fusion of
Bio—template and Defect—Free Neutral Beam Etching 2012 workshop on
Nanotechnology in Life Science Application Chang Gung Unviersity
TR  ASAFTUT MR T LD EEE &Ry w2 R K %E
MA~OER JSHYEFEE Va7 7 ay—Ba 5 162 R E Tiddeimy
Vo) )zl rha=7 A0 @)E &4 % 0 R PEEHEITR G IET <X
92 HFEPT 201249 H 4 H
k" BIEBEGEMBEN T Yot z20 ) ) Taky 7 ~0 R
b T%e 5 44 FIRERS HAL RN P22 2012 4F 9
H 20 H
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Seiji Samukawa Novel Quantum Dot Solar Cells realized by Fusion of
Bio—template and Defect—Free Neutral Beam Etching Ninth International
Conference on Flow Dynamics Hotel Metropolitan Sendai 201249 H 21 H
ENHZ EmOLyIE T T ar AT LD E MR R TR R T A 2D B %
TIRv L/ R= A eI ) — INTNES 201249 A 28 H
I BN TO7D 0T T X~ Hiff CERLEE T T ey —
77y 74— NPPP AN T AM B AT —/L JE ZE BN R B IR 5T
AT <IN 2 F3AT 2012410 A 4 H
Seiji Samukawa Quantum Dots Super-lattice Structure for Solar Cells
Utilizing a Bio—template and Damage—free Neutral Beam Etching IEEE
International Conference on Solid—State and Integrated Circuit Technology
Paradise Resort Hotel 2012410 H 31 H
Seiji Samukawa, Makoto Igarashi, Tomohiro Kubota, and Weiguo Hu  High
quality Nanodisk Superlattice and its application in novel optoelectronic device
The 2nd International Conference on Small Science Walt Disney World
Swan and Dolphin 20124-12 A 17 H
) BIEBENTICEI2E& Ry 3R ICHEEFERET S A 2R
F 12 [\l TV 2 N ) e AR A NIAN T AT T 7L A
2012412 H 20 H
Seiji Samukawa Novel Quantum Effect Devices realized by Fusion of
Biotemplate and DefectFree Neutral Beam Etching 2013 [EEE  International
NanoElectronics Conference Resorts World Sentosa 201341 H 4H
Seiji Samukawa Ultimate Top—down Etching Processes for Future
Nano—scale Devices  Semicon Korea SEMI Technology Symposium  COEX
201341 H 31 H

Seiji Samukawa Novel Quantum Effect Devices realized by Fusion of
Bio—template and Defect—Free Neutral Beam Etching AIMR International
Symposium 2013 Hotel Metropolitan Sendai and Sendai Intenational Center

201342 4 19 H
I KRG TIC XD’y M3 T E R L T A 2R A

551 BPEERI =N RIFTE S HIR R 2013423 H 18 H
Seiji Samukawa Ultimate Top—down Etching Processes for Future
Nano—scale Devices  Japan—Australia Commemorative Workshop Australian
National University 201346 H 25 H
Seiji Samukawa Novel Quantum Effect Devices Fabricated Using Fusion of
Bio—template and Defect—Free Neutral Beam Etching 2013 JSAP-MRS
Joint Symposia Kyotanabe Campus, Doshisha University 2013 & 9
A 17 H
Seiji Samukawa High Efficiency Silicon QD Solar Cells Using Bio—template

Ultimate Top—down Processes [IEEE Nanotechnology Materials and Device

Conference Shangri-La Hotel 20134510 A 8 H

Seiji Samukawa High Efficiency Silicon QD Solar Cells Using Bio—template

Ultimate Top—down Processes  10th International Conference on Flow Dynamics
Sendai International Center 2013 4% 11 H 26 H

Tomohiro Kubota and Seiji Samukawa On-wafer monitoring technique for

highly efficient fabrication process of nano energy devices 10th  International

Conference on Flow Dynamics Sendai International Center 2013 4 11 A 26 H

Seiji Samukawa High Efficiency Silicon QD Solar Cells Using Bio—template

Ultimate Top—down Processes Tohoku University — IMEC Seminar  Tohoku
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

o7.

58.

59.

60.

61.

University 20134~ 11 A 8 H

FNE BIERETIER Y — by F U NI DR G T 7 ) s

DIERRET 73A A~ F165m] IS AR a7y aY—0F

WP EERELANMIIEAT 20134 11 A 11 H

) PR E — MK DBIRBE N TRHEER T /T AR
RARFHERL A — BT D5t HAL K 5 7 3 — e e

A — 20134-11 H 22 H

Yoshiyuki Kikuchi, Yasuaki Sakakibara, and Seiji Samukawa Large-radius neutral

beam—enhanced chemical vapor deposition process for non—porous ultralow—k

SiOCH SPIE Advanced Lithography 2014 San Jose Convention Center
201442 H 25 A

Seiji Samukawa Ultimate Top—down Processes for Future Nanoscale

Devices 8th International Conference on Reactive Plasmas and 31st

Symposium on Plasma Processing Fukuoka Convention Center 2014 4 2

H3H

Tomohiro Kubota and Seiji Samukawa Feature Profile Evolution in Plasma

Processing using On—wafer Monitoring System 8th International Conference

on Reactive Plasmas and 31st Symposium on Plasma Processing Fukuoka

Convention Center 201442 H 5 H

Seiji Samukawa Neutral Beam Technology - Defect—free Nanofabrication for

Novel Nanomaterials and Nanodevices The 3rd International Symposiumon

Next—Generation Electronics Chang Gung University 2014 4-5 A 10 H
LI BIEEERER Y — Ay F Ty VARSI T T
VI IREEDIGREET NAASDRER ISRV ar T aY— 4R
R 172 MIWFTEAR S PEZEEARAISERT 2014 425 H 23 H

fi] A, ) 13k — HFYERLFE— AL 77 = O T, EXR TS
YATANY R UAT AR RAURFPAEERAIZERT 2014 4 5

H 27 H

Seiji Samukawa Future Nanotechnology Cultivated by

Pulse—Time—Modulated Plasma Processes 41st EPS Conference on Plasma Physics
Berlin Congress Center 2014 4-6 A 27 H

Seiji Samukawa 50High Efficiency Nano Energy Devices UsingBio—template
Top—Down Process The 6th IEEE International Nanoelectronics Conference
2014 Hokkaido University 20144-7 A 29 H

Seiji Samukawa Neutral Beam Technology - Defect—free Nanofabrication of
Novel Nanomaterials and Nanodevices 14th IEEE International Conference on
Nanotechnology Eaton Chelsea Hotel 2014 4-8 A 21 H

FIF .  ANALTT—MBRREIN TIZE D3Rt T EOHIE LT /A A

~OEH  EIHEREWEEBSE TRy NI T N2 B =
KFEBZ—E/L 2014429 H 8 H

Seiji Samukawa and Takeru Okada, Defect—free Graphene Nano—structure and its

application for nano—devices using Neutral Beam etching , Plasma Conférence 2014,

S1-3 (Niigata Japan, 2014/11/18).

Seiji Samukawa, Control of Quantum Effect in 3D Nano Structure to Develop New

Functions Using Bio—template and Ultimate Top—down Etching, 1st International

Workshop on Quantum Nanostructure; Physics and Solar Cell Applications,

(Miyazaki, 2015/02/20).

C. Thomas, A. Higo, S. Samukawa, Top—down approach for III-V nanostructure
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62.

63.

64.

65.

66.

67.

68.

fabrication: a case study from GaAs based quantum dots, 1lst International
workshop on quantum nanostructure; physics and solar cell applications. Special
meeting of Samukawa project in CREST, (Miyazaki, 2015/02/20).

Toshihisa Nozawa and Seiji Samukawa, Low-temperature and damage—free
transition metal and magnetic material etching using a new metallic complex
reaction, SPIE Advanced Lithography 2015 , 9428-21 (San Jose, 2015/02/25).
Seiji Samukawa,Mohammad Maksudur Rahman, High Efficiency Nano—energy
Devices Using Bio—template Ultimate Top—down Process, 7th International
symposium on Advanced Plasma Science and its Application for Nitrides and
Nanomaterials, C3-1-03 (& &=, 2015/03/29).

Tomohiro Kubota and Seiji Samukawa, A new metallic complex reaction etching for
MRAM materials by a low—temperature neutral beam process, Plasma Etch and
Strip in Microtechnology 2015, (Leuven, 2015/04/27).

Seiji Samukawa, Neutral Beam Technology =Defect—free Nanofabrication for Novel
Nano—materials and Nano—devices=, The 2015 International Symposium on VLSI
Technology, Systems and Applications, TSS12 (Hsinchu, 2015/04/27).

A. Higo, C. Thomas, T. Kiba, J. Takyama, C.Y. Lee, Y. Tamura, I. Yamshita, M.
Sugiyama, Y. Nakano, A. Murayama, S. Samukawa, Fabrication of InGaAs quantum
nanodisk light—emitting diodes by fusion top—down process of bio—template and
neutral beam etching, The 2015 E-MRS Fall meeting, (Warsaw, 2015/09/15).

Seiji Samukawa, Neutral Beam Technology — Defect—free Nanofabrication for Novel
Nano—materials and Nano—devices, 228th ECS Meeting, 1008 (Phoenix,
2015/10/15).

S. Samukawa, High Efficiency Nano Energy Devices Using Bio—template Ultimate
Top—down Process, The AIMR International Symposium 2016 (Sendai, 2016/2/23)

@ ngEREE (EINEE 184 18, ERS S 116 1)
(%)I|Gr.+ 11 FGr+{F#Gr)

1.

Keisuke Sano, Masahiro yonemoto, Akira Wada, Kazuhiko Endo, Takashi
Matsukawa, Meishoku Masahara and Seiji Samukawa, High—Performance
three—terminal FinFETs by Combination of Damage—Free Neutral-Beam Etching
and Neutral-Beam Oxidation Technologies 2009 International Conference
on Solid State Devices and Materials Sendai Kokusai Hotel 2009 4 10
H9H
Butsurin Jinnai, Eiichi Soda, Koji Koyama, Shuichi Saito and Seiji Samukawa
Effect of UV Photons and Radicals for Low—Frequency Line—-Edge Roughness
(LER) of ArF Photo-resist during Fluorocarbon plasma etching 2009
International Conference on Solid State Devices and Materials Sendai
Kokusai Hotel 2009410 H 9 H
Noriaki Matsunaga, Hirokatsu Okumura, Butsurin Jinnai and Seiji Samukawa
Hard Mask through UV Light—-induced Damage to Low—k Film During Plasma
Process for Dual Damascene 2009 International Conference on Solid State
Devices and Materials Sendai Kokusai Hotel 20094 10 H 9 H
Toru Sasaki, Shigeo Yasuhara, Tsutomu Shimayama, Kunitoshi Tajima, Hisashi
Yano, Shingo Kadomura, Masaki Yoshimaru, Noriaki Matsunaga and Seiji Samukawa
Super-Low—k SiOCH Film (k=1.9) with High Water Resistance and High
Thermal Stability Formed by Neutral-Beam—Enhanced—-CVD 2009 International
Conference on Solid State Devices and Materials  Sendai Kokusai Hotel
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10.

11.

12.

13.

14.

2009410 H 9 H
Chi-Hsien Huang, Makoto Igarashi, Maju Tomura, Masaki Takeguchi, Susumu
Horita, Yukiharu Uraoka, Takashi Fuyuki, Ichiro Yamashita, and Seiji Samukawa
A New Structure of nanodisk (Stacked Nanodisk) fabricated by
bio—nano—process and defect—free neutral beam etching 2009 International
Conference on Solid State Devices and Materials  Sendai Kokusai Hotel
2009410 H 9 H
Hiroto Ohtake, Seiichi Fukuda, Butsurin Jinnai, Tomohiko Tatsumi and Seiji
Samukawa Ion Trajectory Prediction at High—Aspect—Ratio Hole Etching by the
Combination of On—wafer monitoring and Sheath Modeling 2009 International
Conference on Solid State Devices and Materials ~ Sendai Kokusai Hotel
20094~ 10 A 9 H
Makoto Igarashi, Chi-Hsien Huang, Maju Tomura, Masaki Takeguchi, Susumu
Horita, Yukiharu Uraoka, Takashi Fuyuki, Ichiro Yamashita, Takashi Morie, and
Seiji Samukawa New Functional Device Characteristics with 2-Dimensional
Array of Si Nanodisks Fabricated by Combination of Bio—Template and Ultimate
Top—down Etching 2009 International Conference on Solid State Devices and
Materials  Sendai Kokusai Hotel 2009 - 10 A 9 H
TEARER, A A8, AR B S 2 I ER 3 0 5, S &
YR A~OBEBROIRHZHEZE LMW T 7T 20— 2O KR MET
526 Bl e~ A rav I U BV AT A TR YT A AT —R—
SV 2009 4F 10 A 16 H
Koji Koyama, Butsurin Jinnai, S. Maeda, K. Kato, A. Yasuda, H. Momose and Seiji
Samukawa  Mechanism for Generation of Molecular Level Line-Edge Roughness
of ArF Photoresist during Plasma Etching Processes American Vacuum
Society 56th International Symposium & Exhibition San Jose Convention Center
2009411 H 10 H
Hiroto Ohtake, S. Fukuda, Butsurin Jinnai, T. Tatsumi and Seiji Samukawa
[on Trajectory Prediction at High—Aspect—Ratio Hole Etching by the
Combination of On—-Wafer Monitoring and Sheath Modeling American Vacuum
Society 56th International Symposium & Exhibition San Jose Convention Center
2009 4E 11 A 11 H
E. A. Hudson, M. Moravej, M. Block, S. Sirard, D. Wei, K. Takeshita, Butsurin

Jinnai and Seiji Samukawa Vacuum Ultraviolet Plasma Emission in a
Capacitively-Coupled Dielectric Etch Reactor American Vacuum Society
56th International Symposium & Exhibition San Jose Convention Center

2009411 H 12 H
Butsurin Jinnai, S. Fukuda, Hiroto Ohtake, E. A. Hudson and Seiji Samukawa
On-wafer Monitoring for UV/VUV Photon Irradiation during Plasma Processes
American Vacuum Society 56th International Symposium & Exhibition
San Jose Convention Center 2009 4 11 A 12 H
M. Igarshi, C. H. Huang, M. Takeguchi, S. Horita, Y. Uraoka, T. Fuyuki, I.
Yamashita and Seiji Samukawa Combination of Bio—template and Ultimate
Top—down Etching Processes for Defect—free, High Density, Size—controlled and
Excellent Uniform Si—-Nanostructure for Ideal Quantum Effect Devices American
Vacuum Society 56th International Symposium & Exhibition San Jose Convention
Center 2009411 A 13 B
SEE, AR, 7T A~ BRI 7 AV TE MG K
Meivh, [ =SS, I F—RB, 2813k " Optical Characteristics of
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Two—Dimensional Array of Silicon nanodisk 2010 F=35Z & 57 B

PR BIRE A TS BRI v 73X 201043 H 18 H

AT RS, B ORCE, HHEMIT, DB, IR TR R REIC

KD~ A 70l F L N— DR (2) 2010 F&Z %5 57 UG

PRFEAREATES FERFIMES v 72 201043 A 18 H

AN E] 1, PERNBRER 1, ATH S — 2, DEEESE 2, 2202, HiEks 2, 2€)115

1 IR~y F L 7EBITDH ArF L ARD LER AR N QSRR (LEERS (2)
2010 /2 55 57 FUS A BRI A T B R I

DAY 201043 J 18 H
B, PRPIBRR, TN, 281 Low-k IO/~ =278

LT TRX~WBEZ A—DIZBT 20128 2010 4EFZ 45 57 Bl A PLSEI6%
HATHS HERFMEY 32 201043 A 18 H

PN R Eric A. Hudson, 2113k Ao U= =XV T HINICID R E
FERTN T TR~ Ty T L JIEEIT R D B 2288 RS FTAT 2010 4
Z& 557 [RGB REH ATEE S R RTFIME Sy 82 2010 45 3
H 18 H

EIFR T AAA T —MBRIN T LD — -« a5 - R - 4%

OB BT T /A A~DIEG A 2010 EFHFZ 5 57 [mlS T2 %
HAREES B RFIMES YA 201043 H 18 H
g PR LA B AR, ZILIERN, FE)15K BA DT = LR

L —%—T VAN RTA T o7 (2) =F /A EORINY =y T 7 =
2010 4E&FZ 55 57 S AL F Rt E AR IH S B R v
LRA 2010 4£ 3 A 18 H
DAL, F8E FR, WEARETR, ILIER, KTEAN, "I 7 v FE
PR —DC kDI VarmyF s 2010 4EKZE 5 57 [BIS Y ERSRR
HEEHS AR FEMEY v 32 201043 A 18 A
IR L, B8 BR, RORETR, BILIER, 211G R B — A0
AT (3) ~E— L BE43 A1 O E ~ 2010 4EFZ 4 57 [nls A EL AR
HEAEHS HERFEMEY v 82 201043 A 18 A
L, RS, ARdad, NEFHRE, AJLREAS, 88 B, ARG, A
PRER A, ZILIERD, ZE)1Ek 8 — R BRE IR IERH R IC LD ik T2 — A4
PR AT =R LOFEMT M2010 4FFZE 5 57 Bl H B 5 B AR A 3 il &
YRR R v 28A  20104E3 A 18 H
AR, HEE, EEX, WA, WMEITE, LT R, EIER
NAF T T —MBIRINTAZED Si B F /T4 A7 2IRTTT VA DIERLLE
SHFME [2] 2010 4EZE 5 57 Ml A B R R E Ak IE 2 B K
RS QA S 2010 4£ 3 H 19 H
Ve AR5 RIREME, B, KRB | PRSI 2 Rk &
SLIERE | FIER T PRI —2 CVD IC LA E R SiOC BEOERL
EETHIE (3) =M SIS Lo R OMmFH2) = 2010 4FFZF 5 57 FISHY
PREBRE A TS B R FWIRT v 7S2 201043 H 20 H
Ve A2 EME, B, KB PRSI S ROKEE &
FUIER I TR — A CVD IZ XA B R SIOC DT ALE
RETE I (4) = FEARIREE L L RZEHE — LD R =" 2010 K7 & 57
B A BRFBRE AT S R v 82 20104F 3 A 20 H
BB LA, ARER L, ZILIERD, 2)1Fk BRRAFEDT = L
ML —F =TV AN RIA o F o7 =F B EDRIR =y F 7=
ERFRE Y~ AT~ U (B SR AR N
A PERRIFZE AT 201046 A 17 H



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

DR R AZINIEFN, B8 P RORETR RIS B R &

PRI B — DAEE DR L VA oy F T IRy e A B4 = i e

HEFH (B ) A st HORRSFAERERANISERT 2010426 A 17 A

TARER, HARF &, A& EE ARBERELR, ZILIEM, IR FH R
R EEN DA E G T Mt T 7T 2— 2 OREERFAT FERE

oA rav M (B D BEMES B K 5 A RE ST i SR T
201046 H 18 A

Maju Tomura, Y Yoshida, Takahito Ono, Chi—Hsien Huang, and Seiji Samukawa
Degradation of Mechanical Characteristics of Silicon Microcantilever due to

Plasma Induced Defects 5th Asia—Pacific Conference on Transducers and
Micro—Nano Technology The University Western Australia 2010 & 7
H8H

Fairuz Mohd Budiman, Chi-Hsien Huang, Xuan—-Yu Wang, Toshiyuki Kaizu,
Makoto Igarashi, Ryuji Oshima, Yoshitaka Okada, Ichiro Yamashita, and Seiji
Samukawa U3 (SD)F /T AR 2 RILT VAL D@L E S RF
Yo7 TR —HIAHOEE 2010 FEkF 5 71 BUSHBLES SEINGRE =
Rl R 20104-9 A 14 H
HA-EK, BWEE, EEX, TNV Ty T T v, BRILME, %)
= Si R ITAARY 2 IRITT L AREIE D TR O RS I LD HE 2010 Ak
Z T BISHEESTIGER S RIGRY 201049 A 14 H
Xuan-Yu Wang, Chi-Hsien Huang, Yuzo Ohno, Mokoto Igarashi, Akihiro
Murayama, and Seiji Samukawa Development of a Defect-Free GaAs/AlGaAs
Heterostructure Etching Process by Chlorine and Argon Mix Neutral Beam
2010 4FAkZE 55 71 BB P PGa T = S NI
20104£9 H 14 H
FAEER, BARENT, HEE, FEX, TN Tr7AVX T T o<, |l
T—HB, IER = Si RN GaAs K ~DT7=VF > 2 WILES

2010 AEAKF= 5 71 [RGB 2PN T B T N
201049 H 15 H
SRR ST, BT, BB AR AROKEREIE ) 1R Frvznt=4Y

YT ED PE-CVD v RICBITHT v — U T X A=V DIEAAT = KX L fif W]

EEDVTIVEALTEAN2010 FFFKZE 5 71 RS A B S FINHEEHS
R RF R 201049 H 16 H

R HE, NUREE], BN AEER, ATEE—, MRS, ZEB, JE, #

- IR Ty F U TICBITSH ArF LU A Line-Edge—Roughness

(LER)ZEAARRED T/ bAE SR ATE 2010 4Rk 45 71 RS AME S

fireilie RBRT 2010 4£ 9 H 16 H

il B|RER BMA, = i, ) &, B R, )1 5 R G+

PRI — ABB{E(NBO)Z W FERT R — Mg (LI 4 W7 FinFET O fESY
2010 4FFRKZE 55 71 [BlS B 2R T 2 E K K 5
2010 4£ 9 H 16 H

IRBE L, R B, MOREYR, ZILIEF, K7EEAN, i 7 v F

PR B —ACk D VarmyF o7 (2) 2010 H8kZE 56 71 [BIS A SAS

firsfiies RIGKRT 20104£9 A 17 H

RFEEE, O E, AR, NEHERE, AR, 88 B, MAER, A
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LR — A EESAENT2010 FRKFE B T1 BB TS T EE S
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X. Y. Wangl,3, C. H. Huangl,3, Y. Ohnol,3, M. Igarashil,3, Akihiro

i

&
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42.

43.

44.

45.

46.

47.

48.

49.

50.

MurayamaZ2,3 and Seiji Samukawal,3 Defect—free GaAs/AlGaAs
Heterostucture Etching Process by Chlorine/Argon Mixed Gas Neutral Beam
2010 International Conference on Solid State Devices and MaterialsHongo

Campus, University of Tokyo 201049 H 23 H
Chi-Hsien Huang, Makoto Igarashi, Mohd Fairuz Budiman, R. Oshima, I.
Yamashita, Y. Okada, and S. Samukawa Optical Characteristics of
Two—dimensional Array of Si Nano—disks Fabricated by Defect—free Neutral Beam
Etching with Bio—template 2010 International Conference on Solid State
Devices and Materials Hongo Campus, University of Tokyo 20104£9 H 23 H
Toru Sasaki, Shigeo Yasuhara, T. Shimayama, K. Tajima, H. Yano, Shingo
Kadomura, Masaki Yoshimaru, N. Matsunaga and Seiji Samukawa
DMOTMDS/MTMOS Multi-Stacked SiOCH films for Super-Low—k and
Sufficient Modulus Formed by Damage—free Neutral Beam Enhanced CVD
2010 International Conference on Solid State Devices and MaterialsHongo
Campus, University of Tokyo  20104-9 H 23 H
J.P. Zhao, L. Chen, M. Funk, R. Bravenec, R. Sundararajan, Koji Koyama, T.

Nozawa, Seiji Samukawa Spatial Evolution of Plasma Generated VUV in a
Microwave Surface-Wave Plasma American  Vacuum  Society  57th
International Symposium & Exhibition Albuquerque Convention Center

2010410 H 19 H
T. Uesugi, Koji Koyama, Butsurin Jinnai, S. Maeda, K. Kato, A. Yasuda, H.
Momose, Seiji Samukawa Deciding Factors for Line—-Edge—Roughness (LER)
Formation and Plasma—Resistance of ArF Photoresist during Plasma Etching
Processes  American Vacuum Society 57th International Symposium & Exhibition
Albuquerque Convention Center 2010 4~ 10 A 20 H
Naoki Watanabe, Shingo Ohtsuka, Takuya Iwasaki, Kohei Ono, Yasuroh Iriye,
Osamu Nukaga, Shinji Ueki, Tomohiro Kubota, Masakazu Sugiyama, Seiji
Samukawa Numerical Simulation of Neutral Beam Generation by Quantum
Electrons Dynamics  American Vacuum Society 57th International Symposium &
Exhibition  Albuquerque Convention Center 2010 4~ 10 A 20 H
Xuan—-Yu Wang, Chi—Hsien Huang, Y. Ohno, M. Igarashi, Akihiro Murayama, Seiji
Samukawa Development of a Defect-Free GaAs/AlGaAs Heterostructure
Etching Process Utilizing Chlorine and Argon Mixed Neutral Beam American
Vacuum Society 57th International Symposium & Exhibition Albuquerque
Convention Center 2010 410 A 20 H
Tomohiro Kubota, Shinji Ueki, Osamu Nukaga, Masakazu Sugiyama, Hiroto Ohtake,
Seiji Samukawa Silicon Etching using Large Diameter Neutral Beam Source
American Vacuum Society 57th International Symposium & Exhibition
Albuquerque Convention Center 2010 4~ 10 A 20 H
Chi-Hsien Huang, Maju Tomura, Y. Yoshida, Takahito Ono, Satoshi Yamasaki,
Seiji Samukawa Plasma—-induced Mechanical Degradation of Silicon
Microcantilever American Vacuum Society 57th International Symposium &
Exhibition ~ Albuquerque Convention Center 2010 4~ 10 A 20 H
Akira Wada, Kazuhiko Endo, Meishoku Masahara, Satoshi Yamasaki, Seiji
Samukawa Low Temperature, Lattice—plane—free, Anisotropic and Damage—free
Oxidation by Neutral Beam Technology =~ American  Vacuum  Society  57th
International Symposium & Exhibition Albuquerque Convention Center
2010410 A 20 H
Toru Sasaki, Shigeo Yasuhara, T. Shimayama, K. Tajima, H. Yano, Shingo
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52.

53.

54.

55.

56.
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58.

59.

60.

61.

62.

63.

Kadomura, Masaki Yoshimaru, N. Matsunaga, Seiji Samukawa
Structure—designable Method to form Super low—k SiOC Film by
Neutral-Beam—Enhanced Chemical Vapour Deposition American Vacuum
Society 57th International Symposium & Exhibition Albuquerque Convention
Center 2010 4F 10 H 20 H
Maji Tomura, Chi—Hsien Huang, Y. Yoshida, Takahito Ono, Satoshi Yamasaki, and
Seiji Samukawa MECHANISM OF MECHANICAL DETERIORATION IN
SILICON MICROCANTILEVER INDUCED BY PLASMA PROCESS  IEEE
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b S A E I PN N T PNE = 20124E9 A 14 H

148. Akira Wada, Rui Zhang, Shinichi Takagi, Seiji Samukawa Thin Germanium
Dioxide Film with a High Quality Interface Formed in a Direct Neutral Beam
Oxidation Process The 42nd European Solid-State Device Research
Conference 20124-9 A 18 H

149. Tomohiro Kubota and Seiji Samukawa Feature Profile Evolution in Plasma
Processing Using Wireless On—Wafer Monitoring System Ninth International
Conference on Flow Dynamics Hotel Metropolitan Sendai 201249 H 19 H

150. Toshiyuki Kaizu, Yosuke Tamura, Makoto Igarashi, Weiguo Hu, Seiji Samukawa
and Yoshitaka Okada Observation of photoluminescence from 2-dimentional
GaAs nanodisk array regrown by atomic hydrogen—assisted molecular beam epitaxy

17th International Conference on Molecular Beam Epitaxy 2012 4£ 9
H 27 H

151. Yosuke Tamura, Jitsuo Ohta, Hiroshi Fujioka, and Seiji Samukawa
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152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

Damage—free Neutral Beam Etching for High-performance GaN HEMT
2012 International Conference on Solid State Devices and MaterialsKyoto
International Conference Center2012 4-9 H 27 H
Makoto Igarashi, Weiguo Hu, Mohd Erman Syazwan, and Seiji Samukawa
Enhancement of Electrical Conductivity by Miniband Formation In Silicon
Quantum Dot Superlattice Structure 2012 International Conference on Solid
State Devices and Materials Kyoto International Conference Center
20124-9 A 26 H
Tomohiro Kubota, Akira Wada, Yuuki Yanagisawa, Batnasan Altansukh, Kazuhiro
Miwa, Takahito Ono, and Seiji Samukawa 3—-Dimensional and Defect—free Etching
by Neutral Beam for MEMS Applications 2012 International Conference on Solid

State Devices and Materials Kyoto International Conference Center
20124-9 A 25 H
Akira Wada, Rui Zhang, Shinichi Takagi, Seiji Samukawa Formation of

1.7-nm—thick-EOT Germanium Dioxide Film with a High—Quality Interface Using a

Direct Neutral Beam Oxidation Process Pacific Rim Meeting (222nd meeting of

ECS) 20124-10 A 12 H

PR EE, ARG, —dmfngk, ZILUiEf, IR, BoJR TIR=H

A= a I LI PR — Ay T2 7 D MEMS I T 2530 AR REE - Fl sV

oL EKEEDLE: 29 Bl v Ay U B AT L SR

L AETUNEIBR SRS K O R ARG RSy 2012 4F 10 H 23 H

Daiki Nakayama, Akira Wada, Tomohiro Kubota, Moritz Haass, Robert Bruce,

Ryan. M. Martin, Nicholas Fuller, Seiji Samukawa Highly Selective and

Controllable Si3N4 Etching to Si and SiO2 for sub—22—nm Gate Spacer using CF3

Neutral Beam with O2 and H2 AVS 59th International Symposium and Exhibition
Tampa Convention Center 2012 410 H 29 H

Yoshiyuki Kikuchi, Akira Wada, and Seiji Samukawa Functional carbon contained

film formation using Neutral-Beam—Enhanced Chemical-Vapor—Deposition by

microwave plasma AVS 59th International Symposium and Exhibition
Tampa Convention Center 2012 4 10 A 30 H

Mohd Erman Fauzi, Makoto Igarashi, Weiguo Hu, and Seiji Samukawa
Fabrication of 3D Array Si Quantum Dots Superlattice Using Biotemplate and

Neutral Beam Etching AVS 59th International Symposium and Exhibition
Tampa Convention Center 2012410 H 31 H

Shingo Ohtsuka, Naoki Watanabe, Tomohiro Kubota, Takuya Iwasaki, Yasuroh

Iriye, Kohei Ono, and Seiji Samukawa Theoretical calculation of neutralization

efficiency of positive and negative chlorine ions with consideration of excited states
AVS 59th International Symposium and Exhibition Tampa Convention

Center 2012411 H 1 H

Yosuke Tamura, Makoto Igarashi, Mohd Erman Fauzi, Weiguo Hu, Ichiro

Yamashita, and Seiji Samukawa High—aspect Ratio and Diameter Controlled

GaAs/AlGaAs Nano-pillar fabrication using defect—free neutral beam etching and

bio—template process AVS 59th International Symposium and Exhibition
Tampa Convention Center 2012411 A 1 H

Yuuki Yanagisawa, Tomohiro Kubota, Batnasan Altansukh, Kazuhiro Miwa, and

Seiji Samukawa 3-Dimensional and defect—free neutral beam etching for

MEMS applications ~ AVS 59th International Symposium and Exhibition
Tampa Convention Center 2012411 A 1 H

Weiguo Hu, Makoto Igarashi, Ming—Yi Lee, Yiming Li, and Seiji Samukawa
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163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

50% Efficiency Intermediate Band Solar Cell Design Using Highly Periodical
Silicon Nanodisk ArraylEEE International Electron Devices Meeting  Hilton San
Francisco Union Square 20124-12 H 10 H
SATE L, SRR, YR vy TruY ] RS B, R 58
a3k — Silicon Nanodisk Intermediate Band Solar Cell 2% 60 [ & FH##E
FoRFTGERS M TRRY 2013423 H 30 A
TR TR M 7~ BEE, )15 3R Si & T /T
A AT BRGS0 T DU - HE R %60 [B ISR TSRS
IR MR TR 201343 H 28 H
b=~ ®BRUyZ7 B, LHE, TR~ 7700 IBERRE
AR E . AR B A, 23T Ar:Cl2 mixture ratio study on Neutral Beam
etching of GaAs % 60 [A] ISHAMBL PR R AITR S 22 )1 T
B 201343 H 30 A
AR, HARa, b—~AER) 7 Env Rz~ Ty HiEE, &
BESE L AR BN MEEAIAT . B, RIGHEZ IR —RB, [ RS2, AT
EF/ANE NI INAFT T L — MBI TAZ LA E RS GaAs /7«
AT DVERLEZE DA SRR %60 B IS AT SEFTFINEES

PRI TRRY: 2013423 A 30 H
NN Tvr Truy AR IEREE | £ AZILIER, PR RE,
ZIH " AAFTUT—MRIEINTICES 3 IRITT LA GaAs T /T4 AT D
= 55 60 [A] IS PR BT FIR S =) LR R 7

201343 H 30 H
NE#ZIRS, AR, T~ 2~y 7709 =X ®RUy7, HtjEan,
BTE, RGP AUz, £, ZILIEfn, HEFzE, 2815 GaAs F/
T4 A7 D AlGaAs/GaAs MOVPE HLDIAZ B 5 60 Bl IS EF
RS A LR 201343 H 28 H
SARTE, LR, B~k D~y Troy RIS IR, B, 58
I3k Type-Il Germanium Nanodisk for Photovoltaic Applications

55 60 [B] S BT REEAGRES PN TRRT: 2013 4% 3
H 30 H
NN T~y Tyuy ek SR AATEIL FImE R (LN AR,
EH AT —MERINLIZED Ge T /HEEOER 25 60 [H]
ISR PR S AR DRERY: 2013 4F 3 H 30 H
FoHnRSE FIHE R IR ~ A7 a7 7 X< ik K OB R B — A
CVD (XD m % B2 B #E R SiICOH DAl (2) % 60 [\ ISR
FoRRFTGRES M TRRY 2013423 A 30 H
HLORHS, TR R AR A, 7€) 15k YRR B — A KB IKHE
5+ ENRPUL SIN =y F 2 7 A1 = X AOFiFEH % 60 [\ ISR RET
IR S MR TR 201343 H 27 H
PR, LR sk, AR E—, I RIR - SR P Mk e —
LR bz V2 Al203/GeOx/Ge #XEDTERL 55 60 Bl ISHMBL AT
IS M) TRRY: 201343 H 28 H
DAR L, ZBFnsh, /ST s TR Ry s R B P 1 i A IR PR,
NTLFERR, /NP A2 L IEFD SRR . PR & — AR oy Uar oy F o
7 (7) %560 [0 JSAYBLR SRR AANGEH 25 I TR R 2

20134-3 A 28 H
DR BB IR AR S | Ak, NIRRT, IR Ao v nE=4Y
VN ED T TR TR AT A= TR Tl % 60 [ JSHME R R
IR MR TRRY: 201343 H 27 H
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176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

AYlEz, ZARRER, BAER, fHEaR, b—~A'RNUy7, SAfE, HEF
17, MHEELS, I, FILZzE r T HE NN GaAs /T A AZICE
FDX )T AL AR 60 (0] GBS BN R E S i 7= )1 I
NS 201343 H 30 H

N E, RKESE, AR, /) %r%#i ANILHERR, HEAEIR, FEB, &
HEFD, ARERL, 2= — B R B IS LD ek
%B@Aiﬁi%ﬁ:f‘b@ﬁﬁﬁ \il % 60 ] i W B s IR AT

ffEF Jlllﬂjt% 201343 1 28 H

j: B &, MO ME, AR, NP, ANTLEERS, A R, —dmfnil,
ILIER, M%Hﬂ?‘ﬂf”, FE) 15k — ke — Ay F BT IVE
LI AR AT (3) 5560 [B] I B R RTINS i 7= )1 I
NS 201343 1 28 H

LA R, DS, REEE, SlRifad, DEPRE, ATTRERS, —fmfnsl,
DR MAER, AZILIER, F&)1Ek PRI B — Ay F 7 OINTIRR
YRab—var (4) 60 [\ JSHWEIE R FEGEES PZEI L

B 2013423 J] 28 H

=dgAnsk, MIREIR, FA&B &, ZILERM, ARBEE L, 2R ., &0 JR
qﬂ‘fﬁ*ﬁ%t“ab%ﬁm\t 3D MEMS FAAAERDIZHD Si =y F 7
55 60 [B] IS PSRRI S PRI ERER Y 2013 4F 3

H 29 H

g, R AR, AIEE, W OshR, BIEME, )10, AREF
7/1/2“1:%*1‘/7/73/1/ XAV EREIE Si02 myF T T akAA~D

DFESFETTe—F F 60 B ISHMHETEREEFFINERS

ffﬁfa SINTRRY 201343 H 28 H

Weiguo Hu, Mohammad Maksudur Rahman, Takeru Okada, Akio Higo, Yiming Li,

and Seiji Samukawa  Simulation of Type-Il Ge/Si Quantum Dot Solar Cells

16th International Workshop on Computational Electronics Nara
Prefectural New Public Hall 20134E6 H 6 H
Yoshiyuki Kikuchi, Akira Wada, and Seiji Samukawa Extremely Non—Porous

Ultra—Low-K SiOCH (k=2.3) with Sufficient Modulus (>10 GPa), High Cu Diffusion
Barrier and High Tolerance for Integration Process Formed by Large—Radius
Neutral-Beam Enhanced CVD 2013 IEEE International Interconnect Technology
Conference Kyoto Research Park 20134-6 A 14 H
Akira Wada, Koki Igarashi, Takeru Okada, Seiji Samukawa Damage-less
Graphene Etching by Oxygen Neutral Beam for Graphene Nanoribbon Fabrication
The 13th IEEE International Conference on Nanotechnology Shangrila
hotel 201348 A 8 H
Yosuke Tamura, Akio Higo, Takayuki Kiba, Wang Yunpeng, Makoto Igarashi,
Cedric Thomas, Weiguo Hu, Mohd Erman Fauzi, Akihiro Murayama, Masakazu
Sugiyama, Yoshiaki Nakano, Seiji Samukawa Photoluminescence of
High—density and Sub—20-nm GaAs Nanodisks Fabricated with a Neutral Beam
Etching Process and MOVPE Regrowth for High Performance QDs Devices
The 13th IEEE International Conference on Nanotechnology Shangrila
hotel
Yosuke Tamura, Akio Higo, Takayuki Kiba, Wang Yunpeng, Cedric Thomas,
Takeru Okada, Weiguo Hu, Akihiro Murayama, Masakazu Sugiyama, Yoshiaki
Nakano, Seiji Samukawa High Density and High Aspect Ratio
GaAs/AlGaAs Nanopillar array Fabricated by Fusion of Bio—Template and Neutral
Beam Etching 2013 Internatinal Conference on Solid State Devices and
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187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

Materials Hilton Fukuoka Sea Hawk 20134%-9 H 25 H
Takeru Okada, Ching—Yuan Su, Chi—Hsien Huang, Kouki Igarashi, Akira Wada,
Lain—Jong Li, Kuan—-I Ho, Pei-Wen Li, Inn-Hao Chen, Chao—Sung Lai, and Seiji
Samukawa  Ultra—low Damage Fabrication of Graphene Nanoribbons by Neutral
Beam Etching 2013 Internatinal Conference on Solid State Devices and
Materials Hilton Fukuoka Sea Hawk 20134F9 H 26 H
Yoshiyuki Kikuchi and Seiji Samukawa Ultra Low—k Non—Porous SiOCH Film
(k < 2.2) Formed by Ultra Precise Molecular Control in Polymerization Synthesis by
Using Large—Radius Neutral- Beam—Enhanced CVD2013 Internatinal Conference
on Solid State Devices and Materials Hilton Fukuoka Sea Hawk 2013 4% 9
H 27 H
Chi-Hsien Huang, Ching-Yuan Su, Chao—Sung Lai, and Seiji Samukawa
Selective Oxidation of Large—Scale Graphene Sheet by Low Damage Plasma
Treatment IEEE  Nanotechnology Materials and Device Conference
Shangri-La Hotel 2013 4F 10 H 8 H
Takeo Ohno and Seiji Samukawa Resistive Switching in an Ultra—thin Tantalum
Oxide Film IEEE Nanotechnology  Materials and Device Conference
Shangri-La Hotel 2013410 A 8 H
Akio Higo, Yosuke Tamura, Takayuki Kiba, Cedric Thomas, Wang Yunpeng,
Masakazu Sugiyama, Yoshiaki Nakano, Akihiro Murayama, and Seiji Samukawa
The Fabrication of GaAs Quantum Nanodisks Combination of Biotemplate,
Neutral Beam Etching and MOVPE [EEE Nanotechnology Materials and
Device Conference  Shangri-La Hotel 2013 4£10 H 7 H
Cédric Thomas, Yosuke Tamura, Akio Higo, Naofumi Okamoto, Ichiro Yamashita,
and Seiji Samukawa  Fabrication of GaAs/AlGaAs nano-pillars  using
bio—tempate combined with neutral beam defect—free etching AVS 60th
International Symposium & Exhibition Long Beach Convention Center
20134£10 H 31 H
Yoshiyuki Kikuchi and Seiji Samukawa Conductive carbon film formation at low
temperature (<R. T.) using Neutral-Beam—Enhanced Chemical-Vapor-Deposition
AVS 60th International Symposium & Exhibition Long ~ Beach  Convention
Center 20134£10 A 31 H
Tomohiro Kubota, Michio Sato, Takuya Iwasaki, Kohei Ono, and Seiji Samukawa
Feature profile evolution in plasma processing using on—wafer monitoring
system AVS 60th International Symposium & Exhibition Long Beach
Convention Center 20134 10 H 31 H
Naoki Watanabe, Shingo Ohtsuka, Shunsuke Mochizuki, Tomohiro Kubota, Takuya
Iwasaki, Yasuroh Iriye, Kohei Ono, and Seiji Samukawa Numerical
simulation of total processes of neutral beam etching from generation of neutral
beam by collision of ions against graphite sidewall to 3—dimensional etching profile
AVS 60th International Symposium & Exhibition Long  Beach  Convention
Center 20134-10 A 31 H
Takeru Okada, Kouki Igarashi, and Seiji Samukawa Damage—free Etching of
Graphene using Oxygen Neutral Beam towards Edge State Control AVS 60th
International Symposium & Exhibition Long Beach Convention Center
2013410 H 31 H
Hiroshi [to, Takuya  Kuwahara, Yuji  Higuchi, Nobuki Ozawa, Seiji
Samukawa, Momoji Kubo Atomistic Etching Mechanisms of SiO2 Surface by
Fluorocarbon Radicals: Quantum Chemical Molecular Dynamics Simulation
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198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

2013 MRS Fall Meeting & Exhibit Hynes Convention Center and Sheraton

Boston Hotel2013 4~ 12 A 4 H
YRR ST e E B E il ) — 2 T LD B FE

LA TP — R BRI S L AR DD W RV — U AT WD
fetE)  RAERFHFEILF YA 201442 H 21 H
[ A, FE M. Su Ching Yuan., Hang Chi Hshien,Patrick Han, & 5L 7nEA .
— KBS, @fElE, G . 7972 OFTRXAMLICBITHEEAN=X
UG43 I A WET NS EE 7/ Ee et g ee= = S (i e T I PP R AR
JFrr /2201443 A 17T H
F 4 EFLEE, A, Su Ching Yuan, Hang Chi Hshien,Patrick Han,’& 5L 7501 .
— KR, AfEME, IR N4 T T —MEBRIN LA W= T 7 2
1Ry hOVERIE N F R R % 61 [B IS BTSRRI
2 F G Ry /A 201443 H 17T H
Mohammad Maksudur Rahman, F.+ @@k, [ HAEE, 2RI, T L8R, 215K
. Effect of Vertical Miniband on the Photovoltaic Performance of a Solar Cell with
Quantum DotSuperlattice Fabricated by Using Bio—Template and Neutral Beam
Etching Technology  %f 61 [A] I MBS /R A ERS ERER
RFFRR v /S 2014 423 17T H

Ty 'R, [H G, R, EERILZE, A, LTS, I
[ - NAFT T —MRBRIN TIZE D% 10 nm Ge 7/ 7 4 A7 OAF

R %61 B ISR B IGEE S H TP
RFFIRR v 7S 2014 423 17T H
HATEEEL, IR%IEE | B Ry b—~X, H)IE—, MH &, £ =i, &
IWIEFD , EPZRE |, ZE)15k INAFT 7 —MRIRIN TIZ L%
FE GaAs T /T 4 A7 DIE T v 20 ik % 61 [l JSHAMELERRSE
O AU S TN [E T PSS 201443 H 17 H
JE&IE T, BATERR |, RGEZ , BRU»Z b—~X, £ =l ILF—8, &
(WIEFD , FPEPFRRE, ATIUBRZE, ZEIGR " A 4T 7L — MR T2 L5
GaAs B /T A AT OREILT A LI B AR, 755 61 [B] s AL
DEFFNGERS F IR R R 201443 H 17T H
Az, By =, BRES, IB%ES, 2)10E, Bz oY —
GaAs & T /T AAZIZBTHE WXV THAFIVA 5 61 8] JSHHPE
FREFANGRS H I FPER AR R 201443 H 17T H
HIE—, & BB, HAER, IB%ES, Cedric Thomas, [LIF—HS , 215K
= A AFT UL —MBRINTLIZ XD InGaAs T /T A A7 OVERL S 61 [A]
IS BB ANGRES L PP AR X2 2014 4 3
H 17 H
WHFRERA, s B2, 2)IEE — MR8 —AI2B1T 5 RE A7 ZAHIDRED
E=HY T EEERERE2 61 B IS AR R T EINGEE S
T AR R AR v o 72 20143 H 17 H
Halubai Sekhar , Aff H %)~ , Van Toan Nguyen , /NEFZ2 A, ZE )13k —
”Silicon micromechanical resonator with high quality factor fabricated by
damage—free neutral beametching process”, & 61 [A] nAMFL P T2

ES RS TUNE S E1T VI R e S 2014 4E3 H 18 H

LRS!, B U, USRI, ) 11ER Ge 7 —bhAZ Y IR DT-8
DOEEF MR -2 — 2% W2 Al/Ge [AIFFER (L7 22X 25 61 [a] JHH e
FRBRFAIGERS T ILPRE R AR v /32 201443 H 18 H
Takeo Ohno and Seiji Samukawa Tantalum Oxide Resistance Change Memory

Formed by Neutral Beam Technique %61 (v IS HBL S RESITRTE
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211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

2 B R AR R v /SR 2014 4E3 H 18 A

(i 75, SR LR, Bl ORAK, IR, 2RI, ALRE ] B0

B EiEE AWV a B b =y F o 7 a e A BT H Ty F v hOHE

FEMSAEICBA 2098 26 61 [B] S AW E A RELIGEES B

KFFIRF v 722014 4 3 A 18 H

DARHRR R, RS, A, N, Z)IER . Ao vz '=XY

YTNEDT T AT TR T % 6l [nl ISHWEREES

FHHERE S F I BRI A 201443 H 19 A

Ty BN, WEOfE, B KRE, GHEEAE, I F—RR, G
INAFTF T U— e W PR T8 — 2N T2 LD Ge F /5 ¢ A2 {E#L

7 61 [8] S E RS AR S 77 BB R AL o
ISR 2014 4E3 A 19 H

Halubai Sekhar , /A& H % i, [ B f, KHIERE, BN 5, 205
Damage—free AlGaN/GaN Recess—Gate Etching using Cl<{sub>2</sub> Neutral

Beam 5% 61 [B] IS R BRI S S TN L

JRFrL /2201443 H 19 H

Thomas Cedric, HATEEML, IR%ES, A #, 22113 . Activation  energy

measurement of chlorine neutral beam etching of GaAs %61 B A
FOFRBHNGEHS F LRI v /A 2014453 H 19 H

B i, Fuh B g, PR, H EAE, RAKE —, BIREA, )
Conductive DLC Film Prepared by NBECVD for Bio—LSI Sensor & 61 [A]

IS B BT ANGERES PP PR XA 2014 4 3

H 19 H

K H % HE, Halubai Sekhar, /A% B 5 s, [l B, ZEJ0Hk —, BERN ¥
3 kA — & - A I D = F o 7 %61 [

IS B BT ANGERES PP AR X2 2014 4 3

H 19 H

HRVE, ERYy 7 h—~X, 2= BE, B%EE, Mm 6 L F—RE, 221

. PEG Bfi7 =V F LD @B E S BEE GaAs /T 4 A7 DIFHR

% 61 [\ [P AR R AR E IR PN S e v
AYS 201443 H 20 H

Z BB, B, Cedric Thomas, HAEM, &)1 —, (LT —HE, Z€)IEK_
Polyethylene glycol (PEG)Z @& A L= RN ED 7 =UF 2 2 KRITHE

% 61 1] [ R AINRES RS PN S EE 8 7 o v
AYS 201443 H 20 H

B $iL, s R sE, PEPRERR, H BASE, RKE —, BPREA, E)IEk
Conductive DLC Film Deposition by Low Temperature Neutral Beam Enhanced

Chemical Vapor Deposition %6l [\ ICHYEEERFFRINERS
LB R AR R L/ SR 201443 H 20 H

Nguyen Van Toan, Tomohiro Kubota, Halubai Sekhar, Seiji Samukawa, and

Takahito Ono Fabrication and evaluation of silicon micromechanical

resonator using neutral beam etching technology  The 9th International

Conference on Nano/Micro Engineered and Molecular Systems Hyatt

Regency Waikiki 201444 H 14 H

Daiki Nakayama, Takeo Ohno, and Seiji Samukawa Formation of

Germanium Oxide Thin Film by Neutral Beam Oxidation Process and Post

Oxidation Method 2014 MRS Spring Meeting & Exhibit Moscone West and

San Francisco Marriott Marquis 2014 4= 4 H 25 H

Halubai Sekhar, Tomohiro Kubota, Takeru Okada, Yosuke Tamura, ChangYong
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224.

225.

226.

227.

228.

229.

230.

231.

232.

Lee, Jitsuo Ohta, Hiroshi Fujioka, and Seiji Samukawa Damage—free
AlGaN/GaN Recess—Gate Etching using Cl2 Neutral Beam for High—Performance
HEMTs The 3rd International Symposiumon Next—Generation Electronics
Chang Gung University 201445 A 8 H
Cedric Thomas, Yosuke Tamura, Akio Higo, Takayuki Kiba, Akihiro
Murayama, Seiji Samukawa GaAs/AlgaAs stacked layers etched by neutral
beam for the fabrication of quantum dot structures The 3rd International
Symposiumon Next—Generation Electronics Chang Gung University
201445 A 10 H
Seiji Samukawa, Shintaro Ishii, Akio Higo, Yosuke Tamura, Takayuki Kiba,
Akihiro Murayama, Yiming Li Full 3D Quantum Energy Level Simulation for
GaAs/AlGaAs Quantum Nanodisks Fabricated by Ultimate Top—down Process
The 3rd International Symposiumon Next—Generation Electronics Chang
Gung University 2014 4-5 A 10 H
b A RE BIE, YRR UEAT, REORER, EER GO, HE B B
SER, EH CERR, B L 49 RS, Xijlang Chang, AfRH B, BREA 1=,
B FHiE, I B, Kok &— T RBAN I INAFAR—=D T
Y7 g — IS LSI) T4 S TR RS B ARFT LFH
201445 A 25 H
Xun Gu, Yoshiyuki Kikuchi, Toshihisa Nozawa, and Seiji Samukawa A Novel
Metallic Complex Reaction Etching for Transitioin Metal and Magnetic Material by
Low—Temperature and Damage—Free Neutral Beam Process for Non—Volatile
MRAM Device Applications 2014 Symposia on VLSI Technology and Circuits
Hilton Hawaiian Village 2014 4-6 A 10 H

Takeo Ohno, Daiki Nakayama, and Seiji Samukawa Al/Ge Simultaneous
Oxidation Process using Oxygen Neutral Beam for Ge MOS Transistor The  6th
IEEE International Nanoelectronics Conference 2014 Hokkaido University

201447 A 30 H
Takuya Fujii, Takeru Okada, Mohd Erman Syazwan, Taiga [soda, Hirotaka Endo,
Mohammad Maksudur Rahman, Kohei Ito, Seiji Samukawa Fabrication of High
Density Sub—10nm Germanium Nanodisk Array Using Bio—template and Neutral
Beam Etching for Solar Cell Application The 6th IEEE International
Nanoelectronics Conference 2014 Hokkaido University 2014 & 7
H 30 H
Kenichi Yoshikawa, Akio Higo, Chang Yong Lee, Yosuke Tamura, Cedric Thomas,
Takayuki Kiba, Shintaro Ishii, Hassanet Sodabanlu, Yunpeng Wang, Masakazu
Sugiyama, Yoshiaki Nakano, Ichiro Yamashita, Akihiro Murayama, Seiji Samukawa

Fabrication of InGaAs Quantum Nanodisk Array by Using Bio—Template and
Top—Down Etching Processes 14th  IEEE  International = Conference on
Nanotechnology Eaton Chelsea Hotel 2014 4-8 A 19 H
Yosuke Tamura, Akio Higo, Takayuki Kiba, Cedric Thomas, Yunpeng Wang,
Hassanet Sodabanlu, Ichiro Yamashita, Masakazu Sugiyama, Yoshiaki Nakano,
Akihiro Murayama, and Seiji Samukawa  Narrow Line-Width Photoluminescence
Spectrum of GaAs Nanodisks Fabricated Using Bio—Template Ultimate Top—Down
Processes  14th IEEE International Conference on Nanotechnology Eaton
Chelsea Hotel 201448 H 19 H
Takayuki Kiba, Yosuke Tamura, Cedric Thomas, Ichiro Yamashita, Akihiro
Murayama “OPTICAL  CHARACTERISTICS OF GAAS QUANTUM
NANODISKS ARRAYS BY USING NEUTRAL BEAM TOP-DOWN PROCESS”
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233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

2014 International Conference on Optical MEMS and Nanophotonics (OMN)
University of Strathclyde — 20144~ 8 H 19 A
Takeru Okadal, Koki Igrarashil, Patrick Han2, Taro Hitosugi2, C—H. Huang3,
C-Y. Su4, and Seiji Samukawal,2 Fabrication of Two—Dimensional 10 nm
Graphene dot array and Optical Characterization 2014 International Conference
on Solid State Devices and Materials Tsukuba International Congress Center
201449 H9 H
Chentir Mohamed—Tahar, Takuya Fujii, Taiga Isoda, Kohei Itoh, Hirotaka Endo, Y.
Hoshi, Noritaka Usami, and Seiji Samukawa Fabrication  And Optical
Characterization Of « —Germanium Nano Disk Structure Using Bio—Template And
Neutral Beam Etching for Solar Cell Application 2014 International Conference
on Solid State Devices and Materials Tsukuba International Congress Center
201449 H 11 H
Xun Gu, g2, BRMEA, F)IGR A Metallic Complex Reaction
Etching of Transition Metal by Low—temperature and Damage—free Neutral Beam
Process (I) £ 75 [ B P K AT = i SEpNEY I
KL IRA 20144F9 H 17 H
i) A&, CY Su, CH Huang, Z&)I[F%— 777 =Ry MERLE G SR PR AT
55 75 [EG WL P K A e b E KA v o XA
201449 A 17T H
LR, RUREK, EERE, 2R, BRI, ARILHE FnFET-7-/ 7 4 &
ITVAREIET AR L LR CORMBEE 55 75 MISHWEE S FF
i AWRE R FALR v SR 2014429 A 18 H
B, SRR Z, WIKED, TRk, 23, BRI, ZRILHE FinFET-
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