F 700 —FRMOT V5714 ET4 LR— k2013

A RKFT ZF SR IR gE!
ANH #EX? HHE B2 | #[E?
ol 8 E KM B5H EHES

(3%%H : 20144 5 H 12 H)

LEMITRIREF ) 52 0y —F5%Em
T 782-8502 AR AE LT L L HETE 2 1185

2EM TR RZEY AT LA TR
T 782-8502 EHIEE LT LI HET = / [1185

S EMI TR R ERIE I T 22 R
T 782-8502 mEHIEEET L IIHETE / [1185

* E-mail: nitta.noriko@kochi-tech.ac.jp

BEW 2013 LS/ 77/ n Y - TIE, EEBA 3L, HERR2H/ITMAT, FHOEZSOHAL
PN T ) MEHER - DT EO L HAFAEKSG 2 ML, ERICIHAES 21707, ARE T, EELW
RT—IBLIOHERE Y7 ZATHRNAT S, 2013FEDL 7Y — V)b — A, EERE FHMEE, E&5E T
B, BRA A - LADORMAFZNILIC L O AR S NARER, F/ 77 /0y —5inic B
UTHE#m 284, EBRET0Y =T v 7 2 1440, RS 24F, FE 204 ZH M, RiF 14, Za%
F 89 (HEE2F 60, EW29M) OEEPFLNT WS,

1L.IEC®IC R, 20134EEH L < OIFAWIZE & B F I E & D
F )T o0V = OANABETOILWEESE BIZHEODE, 56127 T ADEAED %X B
BE O T, EOMREKORTEE BEEHTHI T, AEMREENTWS, HEE

EafiEZ LD TWS, /5727 /78T =% T Bl /\HE (Y A7 LA LERME) 21300, &
. BALRRFICBSF /) T/ aY—WE%E A 3% (FHZ., NIENAMEZR, HiH) . HE
KB L eHIT, S/ MEORIR, Yo R, HBE 2% (J\HEE., HHFHE) Thsd (K1),
ROTFNRAZHATH ) T2 /09 —Wi5EzFR MATH ) MEMER - SirEEOLHIZL->T, %
IEBHZrEHEHEL L, HEMERS T TV K DERBE., FENF /T2 /09 —WERE
5, F /770 Y—IZHbIMEEIV—vIL— DOETHEEToTWS, LEFES LTIV —

Ly 20 0 it W R - WA S5 0D KT R > i B e 0 Y= b AHEREOLRIZE D > MR ED
WEPBELRDEMIZH 5, J%DOMRETHRA T—NT, YATLALER, BHER, EEER.
AT 2 Z DR EE R0, £7208 % Kk U 724 SRR, B SRBIAL. Changh#, Bibi
2R T 27 MIZE o THLWIRT — < B2, wlndux. itHEd. NEdR, £ElET
NHF T2 eI ns Zen o, GHMLIEIKRET Bh, EHWESR., AR (B 5 KR%), £
. IR 7RI EM R ER K SN T WS, T D KIEBI BB ZE L T W5,

241



M1.EE5EHE (20144F 4 H 1 HiEY

TS ZENRRBLEF ) T2/ 0y -5
D 2013 ET 7 T4 EFAIZDOWT hEY 27 AT
MNT5,

2.7/ 700 —MHRMICEEL MR
R
013 EIZBONAEF ) T2 7 a Y —R

B U 2R 2 WL DN T 5,

21 #f9e T —~ o  WEERE A T 2 AL S v
D T Ri— 1 32 1 & AR 3 15 K 5 7 3t oD itk o~
ZuAly, 0T (184 E3A)
BERERHAPAEE LB TS (ZnO) HKEMD

%2 HME L, ZnO#fiiE2 AN T A, FTO A

FA YT AT, SiENRECEAKRA Sy &Y v

THIZE>THER L2, ZnOF /& IZ TR TR

2. SEM images of fabricated ZnO nanorods on
(a) Qz, (b) FTO, (c) sapphire, and (d) silicon
substrates

W BT 22 e DRI N (M2), Sii
RIS N7z ZnO IR O & DS —F R L, F
JHEELEEE, BRfThoTz, B LERED
ZNOMHEREIZ X B REERMED & Z OE R IX X
BIRTEIBANXLTHBE TR, B
ENT2ZnO F /1y N3 38 OK S Iz s i
"IN,
22 M5E T — < RRHBCRBBE MR RE I A

k CVDJ 12 & % IGZO TFT D &% # Ak

JU A s oy F ST

20114, KRKE TN CTNHDORELZ HWTRE
B Z EETcE 25 I A CVDEL2I 2 AW

= Zn atoms

®  7n0 nuclei

Reducing T ¥
annealing,”* ++**e, *
.. .
-—

As-deposited ZnO film

Low temperature annealing

(<4207)

Reducing
annealing

Growing along C-axis
Reducing I‘l
annealing 1

.

High temperature annealing
(>420 T, Zn melting point)

3. Growth mechanism of ZnO nanorods

242



o %
Zn(at%)

o &
Zn(at%)

X 4. IGZOM DM 2 I A + CVD TEHL U 72 1IGZO TFT d i o B £

T. #ifE (AIOy) KROTEMRE (1GZO) % K&UEIZ
THEL -BEW TFT 2 L. BRI EBEE
win = 4.2cm?/(V - s\ RO, AV /A4 7 EFRE 108
25729, LrLAadrs, BETuov ATHEREL -
IGZOTFT>® R, BEIEP S, AT VUV A
(AVy) BREFEEELEE->T VW, ZORDOEMN
Tld, I AN CVDETIER U 72 b oM E
MEOTWVWENRSTHDEZ LN, 2012FE,
Rt o o 7z &, IR R R D I it S 8% B OF L T AL
HIZOs HAAZRFMA L E Z A, win = 8.7cm?/(V - S)
FTIGZOTFTOMRER M EXE 5 Z LITIIL 72
N, ZOW, @EEOMEEZHIELZEZ A, FHE
HAABBOICHETWARWZ EHHBIL -, %
Z T, 20134k, ML O Z KAz T 5,
win = 123cm?/(V - s) D IGZO TFT 2 il 4 % Z &
WEh U7 (K4), Zhid, TNFETITHEI N
TWAHEZETu 2 A TEML 72 IGZO TFT DR IZ
Bl 2SR WKERTED, TFTEE ok 2D K
[EToXv Ay UT—20ELZ BT T~
CE XD, £72. I A D CVD LI BE T /E B R
i LT, P EIPVAREMTIEARWE X 5,

Sk

1) T. Kawaharamura, “Study on mist CVD method and
its application to the growth of ZnO thin films.” Dr.
Thesis, Faculty of Engineering, Kyoto University,

2008 [in Japanese]. htfirepository.kulib.kyoto-
u.ac.jgdspacghandlg243357270.

flow.” Jpn. J. Appl. Phys. 53, 05FF08 (7 pages),

2014.

J.G. Lu, T. Kawaharamura, H. Nishinaka, Y. Ka-

mada, T. Ohshima and S. Fuijita, “ZnO-based thin

films synthesized by atmospheric pressure mist

chemical vapor deposition.” J. Cryst. Growth, 299,

pp. 1-10, 2007.

M. Furuta, T. Kawaharamura, D. Wang, T. Toda

and T. Hirao, “Electrical Properties of the Thin-

Film Transistor With an Indium-Gallium-Zinc Ox-

ide Channel and an Aluminum Oxide Gate Dielec-

tric Stack Formed by Solution-Based Atmospheric

Pressure Deposition.” IEEE Electron Device Lett.

33, pp. 851-853, 2012.

5) K. Nomura, H. Ohta, A. Takagi, T. Kamiya, M. Hi-
rano and H. Hosono, “Room-temperature fabrica-
tion of transparent flexible thin-film transistors us-
ing amorphous oxide semiconductors.” Nature 432,
pp. 488—-492, 2004.

6) M. Kimura, T. Nakanishi, K. Nomura, T. Kamiya

and H. Hosono, “Trap densities in amorphous-

InGazZnQ, thin-film transistors.” Appl. Phys. Lett.

92, 133512, 2008.

T. Kawaharamura, T. Uchida, D. Wang, M. Sanada

and M. Furuta, “Enhancing carrier mobility of IGZO

TFT fabricated by non-vacuum mist CVD with3O

assistance.” Physica Status Solidi (c) 10, pp. 1565—

1568, 2013.

3)

4)

7)

2)

T. Kawaharamura, “Physics on development of
open-air atmospheric pressure thin film fabrication
technique using mist droplets; control of precursor

243



B 5.1 7 > ¥ — A RHEEE GaSh&H D% fLE
&

TARLARRAREY

100nm

6. INSbRH D F / Ji] ik i&

23MET —< A A — LIRS 2R H L

R S/ RS O 1E3

k. LE (B3R, B i HskEe

PR & 4h)

1A — LA FRIZED GaSb(H VY 7 LT
YFEV), InNSb (A VI LT VFEY), Ge (F
M=o L) REWZYTIZ2urhsr /) A—&—
DZEM - 2% £ OMEN BRI D, 52 GaSb
KM I N2 EE2RT, ZOMEIXT 4V
C— LABHIZ Ko THEBINICKREIZEAINS JR
fa (k& MR 7 224 PESHMET S Z &
WZEODEKREINE ZEDHSRIZR->T WS, Bk
INBLAEMEIZIEFE WM TH o BAE XA
W, PEARREICERSNEEEIZX, L7 o=
O AME, 74 M= AMBECINHATRETH D,
WA DS AR, A 7 AR N IR R 721
EWABEE 25T %, I T, BRI AV E—L
(Focused lon BeamFIB) Z i\, hw 7 & vk
RELTYy T HEDbEr ) BEEMEIZEVAE
W2 E oM 2 RA -, 14V BE&RMERD
SRR 2 2 EREMADEE 21TV, InSbiz
BWTHEIH 142nm BEDEXH 70nm 7 AR Y
ML 2 DBAIE L WHEEDFERIZKII LTV
(X 6),
2.4 WH9E T —~ R F / WEE(LIZ & 5 DLC #E D

K HE ik f 28 4b

JNHEG, diHZ, B, o (L -

H AR 2 iy i B 22 g B i 9 B

244

100nm
|

100nm
S ——

100nm
||

B 7.3 1H 5/ W&z & % DLC I o /K i
=R

ZA4VYEVYRSA 2 H—FK> (DLC) #fE EAD
MESEHME RFBE TS ATy F 72k b,
DLC iR 2% 4D DLC F / W&k 2 Bk §
ZZeMNAgETHDb (M7) 22, SiHEM EIZRFY
7 A< CVD %% A\ THERE &+ 7z DLC # i o 7k
BEfiAI1X, 71° THo/z, DCY T2 bB Y ANRY X
WXk 2EEHBE RFIEZE T I ARy F v
702 & 0, DLC R~ R EE (220Qum?) 2D HR
(65nM) 72/ MEERE LT 5 Z & T, KA
X260 FTWALE, TIAYTYF VI HDORF
BA N XL LB EBHB LTy F U 7I2&D,
(K% E (14Qun?) - £ R (950nm) 72 F / f§ &R H3
RS N7z R Tk, KEMAIXI50 2D, &
WK E R U7z, % 23R 7/ S LT I &
% DLC /Kl fs D25k 1x, @i - & E Rl
REDIEL EN-FMEE2 AT 2 DLC #EEDIGH %
FOHARTE LD LTINS,

Sk

1) T. Harigai, H. Koji, H. Furuta and A. Hatta, Jpn. J.

Appl. Phys. 50, 08JF12 2011.

2) T. Harigai, Y. Yasuoka, N. Nitta, H. Furuta and
A. Hatta, Trans. Mater. Res. Jpn. 38, pp. 447-450,

2013.

25 T —~  BAKEE T N1 2 ZEiF 27 A K
X vy T 8RO A IS N T O KR
Bl A 1 = X I D FERBE &

B HSF, EXRME. Mai Phi Hung (1t 3858)
3eVUAEDANY R¥ vy T2 DT R¥ vy S

FR AL 8Kk, BT N A A THE R AR 58

BFEMTHLNTWD, INGazZznOld 3eVIEED /N K

Xyy 7269 2EPLERTHY, EEAT—



THAVDTAARAT VA ZRETHHREL T V2L
(Thin-film transistor. TFT) & U T —#EH LI £
DDODOHb, LLLENSIZNSEIYEERD
% FME TR EEICBERBEEZEFE T5HV
RIGHEM DFIEDRHESINTED, NV RFvy T
DFOZANF—ThHdAPAERHA T ICEVTH
INSHEWVEMPOHHEL7ZFY ) THRRNT VY
2 X DEFEICEE L2 RIFT IR OoNTED,
FTDAHNZ AL ORI E W RITEHT N1 AL
i 7-RETH 5,

F 4 1% InGaznO (IGZO) TFTIZB W T, Hfak
(HFf) |e ~Tr — MEEX ML 2 (Negative-gate
Bias with lllumination Stress NBIS) % Fili L., JtHd
WHORTFTOEEMEIZEAD2HELRSTILZED AN
ZALEBEF U (M8, ZOfEE, S FIZ
BWCTTFTOU EWEEE Y 7 b AR UG BEME
WETEZ 2R L, £/, TFTOL & W E
BEY T MW R LA VEE, $§RDLTFTF ¥ 2L
(IGZO) NDY — A - RL 4 vEMM (K8AXITO
EBME) OBROEESIZL->THE (M8AHKEM)
HHNFH (K8EMMAE) SNdZ Lz on
U7z, LEWHEBEY 7 bOME -fIHA =X
LEUT, FEMERABRITZORE—ETE (CV) K
PEREM & D, BHIREIZ K D ARSI N IEEA (BE
REVOY) MY —Z - R A VEOREER D HIHIZ
FOY—ZAFHFI RV VHEEBEICRY 7ML T
WHZLEIFZUOTHL™NI Lz, £/, =8
FUORVAVEBEIZED TFTFr 2 IVIZEFER I N
2% v TIRE LIS N HpER < Béﬁiibf:b
D, HEDETEHIMTIZEWTHIIIZIZERIT
fMTEBZLEERLEZ, ZNIETFTF Y R IVHATH
WEHIZ X D BRI N IEER (BEXE V) OF
fir (Lifetime) 23 TFT OfFHEMEICHR S EEL TV
ERTHD, %vi}b@*ﬁB%Iibﬁiﬁ%%Fﬁ%
BRIZ AL ¥ T DI @¥%ﬁ%ﬁﬁ
X, EEM (@?ﬁﬁz{aw*) %@%tﬁ%*A
D DRSS, TRb L IEEM (@?Ek?ﬁ%*)
EEFFmibd sl e CEEEEMETES LR
B & 2 U 7=,

AWZEIL, 71 R¥vy THAEYEERTFTICE
WTHHDERSA T ToXGEEMES/LzIIHTE S
ZeEIFUHDTRLEZBOTHY, BHZLZ b
ZVADERIZHFETHRETH 5,

PR e AE SR BA U T, D. Wanget al, ACS Ap-
plied Materials & Interfaces 6, pp. 5713-5718, 20&4
ZRW 2 E 20,

NBIS (Vs < Vo) ”’ — tnital

— NBIS (V] ov)

G 0 G & U { 107 —Nlil‘jll‘::-.!"“p

Zlo#

-10 0 10 20
Gate Voltage Vs (V)

Glass

[ 8. 1GZO TFTD Wi [ & Y4 iz
P TR S

BB

| 9. S fih A D 3 IR I # 1E /K D Wy 1 SEM
BH, Kr & — L RS () & &£ (b)

26 T —~ A AV -z L2/ ihE

DIARZE AL

B HE% 4. Guo Xiaowei (18 1 ZRF2)

3MILDF / HERDIMLEE LT, 1A E—

LORMBEZFIHL 72 FEORABEMEZIT>TE
-, SETOMET, 14 v E— LRI KoTHE
EAMTRIREIZ R I NS BEMBED T I, E—2L4
DB ZEMBIZE-oTHIMTEZ Z 2R ol Y,
ZOBREPRMAFMDOILREMIZEHIEHATE S L
EZ. HohrUOSikEm IR UL 2T —
WV DOREERIZ Kr B — L2 8BS U, HERoRRE
fbZBRIL 7z, KOD &SIz, Kr ¥ — A DRSHIC
Ko T IMIL DR GRS I iR T 2 2 R %
B 7=, ZOKAROIRE S, Bk S Hik
CHRFRMEICLoTHITESL Z L ERLEY,
SR
1) S. Momotaet al, “Control of Swelling Height

of Si Crystal by Irradiating Ar Beam.” Journal of

nanoscience and nanotechnology 12, pp. 552-556 ,

2012.

2) X. Guoet al, “Morphological modification of nano-
structure fabricated on crystal-Si surface by low flu-
ence ion beam irradiation¥ X 2255 1CS0S2014C
Fe KT RE.



X10.F/ F WY VBRI A MEELELGEE

S.AEANDIBFHRFE

20137 11 H 16 H (), RFEIZTH /T IWHY
VARI T L013FFME L, DT URY T LI,
ZHNADF MR REORFEEE L T, A
EMALT A2 2HKE LT, I LEIBIEL T W
5, BIMMEERBZE5E, FEHREL (Z0rET
THE) Ic&? MEHERRIEE VY — DL ET
TNA AFH AN DG L NARBE (=v & (BR))
WZ&B Th—KRrF ) Fa—TDORFENFEE %
WIS B OFFHIGEEZ ER U 72, X TENA
MOEF - FHRICEDMERRL THITbNZ, &
& (K10) 1Z50% %22, BRITHKZHZ LN
T&7-,

4. H AR OFERRR

) —=Vb— b, EERETHEME, SMAE T
BEMEE, R AV — LAXFANTHRAN LT
W3, TNETNOEEISMFEVPIEFICEFTH D
=, ToO—HERMHEEN EAHT LI LT
%, 20134EEE Z N E TITE 6t = 1,000M/1h %2
AW\, 20134E1H1H» 5 12H31H
TOHBDORFHKMETZZENETN, EEME T
SRS 1,5245[H, & A 1 BB 36607, £
WA AV — L 483 TH -7 UFIEHIEED ),
ZHAFAIE, BASEIEPEEANETHEAL 2D
ATHo7z, SHRMABEFORS L., FIFHD
REEZX D 72\,

58 W IC

> T 78T R 20144E 4 HIZHRA
FHiF )T 0Y =y A -2 LUTH L
EENEDoTz, 2013FEITH] Efi & — & D5
Hedt e F 2 HIE T, 20144 EH» 5 12, HHELHR
EIEMALT 220 HIC LEFEE ERE LY

246

VD=V —h - F )V EZ—FHEI -T2 7%
PP ETH L, TOITHIMNEE W, BB
F T a Y —WEARICE U 72 20134 W9 3
wEIRIZRT,

T/ 70 /89 —MRERMICEZEL 72 20135F
RS
i 3L

1. X. Li, C. Li, T. Kawaharamura, D. Wang, N.

Nitta, M. Furuta, H. Furuta and A. Hatta, “In-
fluence of Substrates on Formation of Zinc Ox-
ide Nanostructures by a Novel Reducing Annealing
Method.” Nanoscience and Nanotechnology Letters
6, pp. 174-180, 2014.

. T. Kawaharamura, “Physics on development of

open-air atmospheric pressure thin film fabrication
technique using mist droplets; control of precursor
flow.” Jpn. J. Appl. Phys. 53, 05FF08 (7 pages),
2014.

. T. Uchida, T. Kawaharamura, K. Shibayama, T. Hi-

ramatsu, H. Orita and S. Fujita, “Mist Chemical
Vapor Deposition of Aluminum Oxide Thin Films
for Rear Surface Passivation of Crystalline Silicon
Solar Cells.” Appl. Phys. Express 7, 021303 (4
pages), 2014.

. S. Fujita, K. Kaneko, T. Ikenoue, T. Kawaharamura

and M. Furuta, “Ultrasonic-assisted mist chemical
vapor deposition of II-oxide and related oxide com-
pounds.” Physica status solidi (c), in press.

. M. Furuta, T. Kawaharamura, T. Uchida, D.

Wang and M. Sanada, “High performance solution-
processed InGaZnO thin-film Transistor fabricated
by ozone-assisted atmospheric pressure mist depo-
sition.” Journal of Display Technology (IEEE), in
press.

. D. Wang, M. P. Hung, J. Jiang, T. Toda and M. Fu-

ruta, “Suppression of degradation induced by nega-
tive gate bias and illumination stress in amorphous
InGazZnO thin-film transistor by applying negative
drain bias.” ACS applied Materials and Interfaces
6, pp. 5713-5718, 2014.

. T. Matsuda, M. Furuta, T. Hiramatsu, H. Furuta, T.

Kawaharamura and T. Hirao, “Low temperature de-
position of SiQ insulator film with newly devel-
oped facing electrodes chemical vapor deposition.”
Vacuum 101, pp. 189-192, 2014.



10.

11.

12.

13.

14.

15.

16.

17.

D. Wang, M. P. Hung, J. Jiang, T. Toda, C. Li and
M. Furuta, “Hfect of drain bias on negative gate
bias and illumination stress induced degradation in
amorphous InGaznO thin-film transistors.” J. J.
Appl. Phys. 53, pp. 03CC01-1-4, 2014.

M. P. Hung, D. Wang, J. Jiang and M. Furuta, “Neg-
ative bias illumination stress induced electron trap-
ping at back-channel interface of InGazZnO thin-
film transistor.” Electrochemical and Solid-State
Letters 3, pp. Q13-Q16, 2014.

T. Kawaharamura, T. Uchida, M. Sanada and M.
Furuta, “Enhancing carrier mobility of IGZO TFT
fabricated by non-vacuum mist CVD withs@ssis-
tance.” Physica status solidi (c) 10, pp. 1565-1568,
2013.

T. Kawaharamura, T. Uchida, M. Sanada and M.
Furuta, “Growth and electrical properties of AlIO
grown by mist chemical vapor deposition.” AIP Ad-
vances 3, 032135 (9 pages), 2013.

WHIE 2z, IR A s, & E sy, BE, 3 2 b
CVD JRIT & % AlOy #iIRAERIZ X § 5 O5 S #E
DR HAM B 225 62, pp. 663-667, 2013.
N. Nitta, T. Hasegawa, H. Yasuda, K. Sato, Q.
Xu, T. Yoshiie, M. Taniwaki and A. Hatta, “Beam
flux dependence of ion-irradiation-induced porous
structures in llI-V compound semiconductors.” Ra-
diation Hfects and Defects in Solids 168, pp. 247—
252, 2013.

H. Koji, N. Nitta, H. Furuta and A. Hatta, “Analy-
sis on Self-Organized Formation of Nanofibers on
Diamond-Like Carbon Film Surface during RR, O
Plasma Etching.” T. Harigai, K. lwasa, Trans. Mat.
Res. Soc. Japan 38, pp. 447-450, 2013.

H. Koji, H. Furuta, K. Sekiya, N. Nitta, T. Hari-
gai and A. Hatta, “Increased CNT growth density
with an additional thin Ni layer on the &l cata-
lyst film.” Dia. Rel. Mat. 36, pp. 1-7, 2013.

T. Harigai, Y. Yasuoka, N. Nitta, H. Furuta and A.
Hatta, “X-ray reflectivity analysis on initial stage
of diamond-like carbon film deposition on Si sub-
strate by RF plasma CVD and on removal of the
sub-surface layer by oxygen plasma etching.” Dia.
Rel. Mat. 38, pp. 36—40, 2013.

T. Harigai, K. lwasa, H. Koji, N. Nitta, H. Furuta
and A. Hatta, “Analysis on self-organized formation
of nanofibers on diamond-like carbon film surface
during RF Q plasma etching.” Trans. Mat. Res.

247

18.

19.

20.

21.

22.

23.

24.

25.

Soc. Japan 38, pp. 447-450, 2013.

H. Furuta, H. Koji, T. Komukai and A. Hatta, “Long
Lifetime Emission from Screen Printing Carbon
Nanotubes over 45,000 Hours at 1.27 foA? with
10% Duty Ratio.” Dia. Rel. Mat. 35, pp. 29-35,
2013.

S. Urakawa, S. Tomai, Y. Ueoka, H. Yamazaki, M.
Kasami, K. Yano, D. Wang, M. Furuta, M. Horita,
Y. Ishikawa and Y. Uraoka, “Thermal analysis of
amorphous oxide thin-film transistor degraded by
combination of joule heating and hot carrigfet.”
Appl. Phys. Let. 102, 053506 (3 pages), 2013.

S. Urakawa, S. Tomai, Y. Ueoka, H. Yamazaki, M.
Kasami, K. Yano, D. Wang, M. Furuta, M. Horita,
Y. Ishikawa and Y. Uraoka, “Thermal distribution in
amorphous InSnZnO thin-film transistor.” Physica
status solidi (c) 10, pp. 1561-1564, 2013.

M. Kimura, T. Matsuda, M. Furuta, T. Hiramatsu,
H. Furuta, C. Li, T. Hirao, Y. Kamada and S. Fu-
jita, “Trap Densities in ZnO TFTs with SiMSIOy
Stacked Gate Insulators Fabricated Using Several
N.O Flow Rate during SiQ Deposition.” ECS
Transaction 54, pp. 121-126, 2013.

M. Furuta, M. P. Hung, J. Jiang, D. Wang, S. Tomai,
H. Hayasaka and K. Yano, “(Invited) Negative-Bias
with lllumination Stress Induced State Creation in
Amorphous InGaZnO Thin-Film Transistor.” ECS
Transaction 54, pp. 127-134, 2013.

S. Tomai, H. Hayasaka, M. Sunagawa, E.
Kawashima, S. Ishii, M. Nishimura, M. Kasami, K.
Yano, D. Wang and M. Furuta, “The deterioration
phenomenon of amorphous InSnZnO transistors de-
rivered from the process of annealing.” Electro-
chemical and Solid-State Letters 2, pp.P107-P109,
2013.

T. Toda, T. Kawaharamura, H. Furusawa and
M. Furuta, “Thin-Film Transistors Using Dielec-
trophoretic Assembly of Single-Walled Carbon
Nanotubes.” ECS Transaction 50, pp. 223-228,
2013.

T. Toda, H. Furusawa and M. Furuta, “Thin-
Film Transistors Using Uniform and Well-Aligned
Single-Walled Carbon Nanotubes Channels by Di-
electrophoretic Assembly.” J. J. Appl. Phys. 52,
03BB09 (5pages), 2013.



26.

27.

28.

[ ¢
1.

M. Furuta, T. Kawaharamura, T. Toda and D.
Wang, “A-InGaZnO Thin-Film Transistor with
Non-Vacuum Processed InGaZ#lO, Gate Di-
electric Stack.” ECS Transaction 50, pp. 95-100,
2013.

P. Wang, H. Takigawa, K. Ueno and K. Ko-
biro, “Versatility of One-pot, Single-step Syn-
thetic Approach for Spherical Porous (Metal) Ox-
ide Nanoparticles Using Supercritical Alcohols.” J.
Supercrit. Fluids 78, pp. 124-131, 2013.

P. Wang, K. Yokoyama, T. Konishi, N. Nishi-
waki and K. Kobiro, “Ultimately Simple One-
pot Single-step Synthesis of Rare Earth Doped
Spherical Mesoporous Metal Oxide Nanospheres
with Upconversion Emission Ability in Supercriti-
cal Methanol.” J. Supercrit. Fluids 80, pp. 71-77,
2013.

KFmTOV—F1 TR

C. Li, X. Li, D. Wang, T. Kawaharamura, M. Furuta
and A. Hatta, “Single Crystalline ZnO Nanorods
Fabricated by Mist Chemical Vapor Deposition for
Optical Applications.” Proceedings of the 20th In-
ternational Display Workshops (IDW’13), pp. 544—
547, 2013.

. X.Li, C. Li, D. Wang, C. Pradeep, M. Furuta and A.

Hatta, “Fabrication of High Conductive ITO Thin
Film for Photovoltaic Applications.” Digest of In-
ternational Workshop on Active-Matrix Flatpanel
Displays and Devices (AM-FPD 13), pp. 177-180,
2013.

. E. K. C. Pradeep, X. Li, T. Kawaharamura, D.

Wang, A. Hatta and C. Li, “Arrayed ZnO Nanorods

Fabrication on ZnO Film by Self-catalyst Growth

Method in Aqueous Solution.” Mater. Res. Soc.
Symp. Proc. 1584, Materials Research Society,
2013.

. C. Li, D. Wang, T. Kawaharamura, N. Nitta, H.

Furuta and A. Akimitsu, “Development of Well-
Aligned ZnO Nanorods as Photoelectrode for Dye-
Sensitized Solar Cell Application.” EUPVSEC pro-
ceeding, pp. 434-437, 2013.

. T. Kawaharamura, T. Uchida, K. Shibayama, S. Fu-

jita, T. Hiramatsu and H. Orita, “Aluminum Ox-
ide Passivation Layer for Crystalline Silicon Solar
Cells Deposited by Mist CVD under Open-Air At-
mosphere.” MRS Meeting Proceedings (2013 MRS
Fall Meeting) 1647, 2014.

248

6.

10.

11.

12.

13.

M. Yamaki, M. Furuta, T. Doi, J. Shimoyama and
S. Horii, “Tri-axial magnetic alignment and rare-
earth-dependent tri-axial magnetic anisotropies in
REBa&Cuw,Og cuprate superconductors.” Materials
Research Society Symposium Proceedings, 1654,
2014.

. M. Yamaki, M. Furuta, T. Doi, J. Shimoyama and

S. Horii, “Fabrication of tri-axially oriented RE-Ba-
Cu-0 bulks by magnetic alignment.” Physics proce-
dia, in press.

M. Furuta, T. Kawaharamura, T. Kaida and
D. Wang, “High Mobility Atmospheric-Pressure-
Processed IGZO TFT with AIQIGZO Stack Fab-
ricated by Mist Chemical Vapor Deposition.” Pro-
ceedings of the 20th International Display Work-
shops (IDW’13), pp. 386-387, 2013.

M. P. Hung, D. Wang, J. Jiang and M. Furuta,
“Influence of Charge Trapping on Hysteresis of
InGaZnO Thin-Film Transistors under Negative
Bias and Illumination Stress.” Proceedings of the
20th International Display Workshops (IDW’'13),
pp. 286—-289, 2013.

D. Wang, M. P. Hung, J. Jiang, C. Liand M. Furuta,
“Effect of Drain Bias on Negative Gate Bias and
lllumination Stress Induced Degradation in Amor-
phous InGaZznO Thin-Film Transistors.” Digest of
International Workshop on Active-Matrix Flatpanel
Displays and Devices (AM-FPD 13), pp. 47-50,
2013.

S. Urakawa, S. Tomai, M. Kasami, K. Yano,
D. Wang, M. Furuta, M. Kimura, M. Horita, Y.
Ishikawa and Y. Uraoka, “Thermal Degradation and
Theoretical Analysisof Amorphous Oxide Thin-
Film Transistor.” Digest of International Workshop
on Active-Matrix Flatpanel Displays and Devices
(AM-FPD 13), pp. 125-128, 2013.

T. Matsuda, M. Kimura, J. Jiang, D. Wang, M.
Furuta, M. Kasami, S. Tomai and K. Yano, “Trap
States in Amorphous In-Sn-Zn-O Thin-Film Tran-
sistors Analyzed Using Dependence on Channel
Thickness.” SID Symposium Digest of Technical
Papers (SID 2013) 44, pp. 214-216, 2013.

K. Matra, H. Furuta and A. Hatta, “Current-\Voltage
Characteristics of DC Discharge in Micro Gas Jet
Injected into Vacuum Environment.” J. Phys. Conf.
Ser. 441, 012021, 2013.



it

*

XB
P om

G
1.

2.

=
=

1.

2.

2.

3.

4,

5.

JUEASE, “ I A b 2RI U 72 K& AR AE
WL ORI B B HE—FORLR O HlH—"
a Y N—Tv 7 41, pp. 110-118, 2013.
EWETE, NERIE, h RS ALE BT &
VR TORGEGEIE" 3 N—T v 7 41,
pp. 121-123, 2013.

JIR M #BsE “I A M2FMBLEKRKR
JEH R ES R OB ICE DL 5 M
—ERFEOHME—" avN—FvIDT
R, T A2, pp. 873-881, 2014.

o SE, JE A CE, “WA 7' e 2 202 & 281k
Y8R TFT O KRJER R EAM AFl 5+ A
7L 4 20134 10 A &, pp. 17-22, 2013.

Excellent poster award: X. Li, Fabrication of
Well-aligned Zinc Oxide Nanorods by a Novel
Hybrid Method, IUMRS-ICAM2013L2th Interna-
tional Conference on Advanced Materials, Sep. 23—
30, 2013, Qingdao, China.

Overall Poster Winner: T. Kawaharamura, M.
Furuta, High Mobility IGZO TFT fabricated by
Solution-Based Non-Vacuum Mist Chemical Vapor
Deposition, 4th International Conference on Semi-
conductor Technology for Ultra Large Scale Inte-
grated Circuits and Thin Film Transistors (an Engi-
neering Conferences International series), July 11,
2013, Villard-de-Lans (Grenoble area), France.
AMFPD’13-ECS Japan Section Young Researcher
Award: Dapeng Wang, International Workshop on
Active-Matrix Flatpanel Display and Devices (AM-
FPD13), July 2-5, Kyoto, Japan.

AFa—F v N7 7= R HEE, NENEEE,
BHSE, AV VEEIA N CVD I LB EH
% (> 10cn?/VS)IGZO TFT~TFTRtE o 7 +
FOVHL AT~ 28 10 [|] AR T N1 2
fif9e42, 20134 E 11 H 2 H, 7NV T+ B4k —

b, AR,

AFa—T Y N7 7= RN MEeARKX, EXIE.
AFHRKRER, SfEIAS, ARE&E, & H5TF,
ZnSnOEFE N 5 > I A XIZE 15 Mgo K —

Y IR, 8 10 [m] EEASRE T N AT R,
2013 11 H 2 H, 7NV 7 1 KR — L, AR,

249

. Outstanding Poster Paper Award: M. Furuta, T.

Kawaharamura, T. Kaida, D. Wang, The 20th Inter-
national Display Workshops (IDW '13), Dec. 4-6,
2013, Sapporo Convention Center, Sapporo, Japan.

CRRBEENE  AEFEA,DLC S 774 N—D

PE8E & 8K M o F1Ailll, 20134F £ it FH W B - B
SR T E Y E SR A R AR T &, 20134 7
H27H, &K%

L FRFREENE NSRS, FEAl B X O Ni/FeAl Fil

JE iz & B CNT @ & Rk & 3T, 20134 & It
FAY) L - W) FE A S 4 o [ DY [E] SR A TR A B
£, 20135 7 H 27 H, I K.

CREBEBE - AIITE T NE#Eza0

YBa;CugOy Dt fifiik 5 22 S5 M & 3d &R &8 1
Z v R — 7 ORR, 20134 i F Y ER - P B R
2 o [ DY [E S A [ AR R T 2, 20134 7 H
27H, FNKRZ

1. FEE, NS, Py 8, a7-—v )l

MR EMBRIRZ AE T 2 — LR T
&2 F )R DERKITIE, KiH-2014-19774.

2HR (HBE2E
1. C.Li, X. Li, D. Wang, T. Kawaharumura, M. Furuta

and A. Hatta, “Single-crystalline ZnO Nanorods
Fabricated by Mist Chemical Vapor Deposition for
Optical Applications.” International Display Work-
shop 13, Dec. 5, 2013, Sapporo, Japan.

. X. Li, T. Kawaharamura, D. Wang, N. Nitta, H.

Furuta, A. Hatta and C. Li, “Fabrication of Well-
aligned ZnO Nanorods as Photoelectrode for Dye-
sensitized Solar Cell Application.” The 28th Eu-
ropean Photovoltaic Solar Energy Conference and
Exhibition, Sep. 30, 2013, Paris, France.

. X. Li, C. Li, T. Kawaharamura, D. Wang and

A. Hatta, “Fabrication of Well-aligned Zinc Oxide
Nanorods by a Novel Hybrid Method.” IUMRS-
ICAM2013 International Conference on Advanced
Materials, Sep. 22—-28, 2013, Qingdao, China.

. E. K. C. Pradeep, X. Li, D. Wang, A. Hatta and

C. Li, “Arrayed ZnO Nanorods Fabrication on ZnO
Film by Self-catalyst Growth Method in Aqueous
Solution.” 2013 JSAP-MRS Joint Symposia, Sep.
17, 2013, Kyoto, Japan.



10.

11.

12.

X. Li, D. Wang, E. K. C. Pradeep, M. Furuta, A.

Hatta and C. Li, “Catalyst Free Growth of Well-

aligned Zinc Oxide Nanorods.” The 12th Asia Pa-
cific Physics Conference, July 16, 2013, Chiba,
Japan.

. X. Li, D. Wang, E. K. C Pradeep, M. Furuta, A.

Hatta and C. Li, “Fabrication of High Conductive
ITO Thin Film for Dye-sensitized Solar Cell Appli-
cations.” International Workshop on Active-Matrix
Flat pannel Displays and Devices (AM-FPF13), Jul.
4-6, 2013, Kyoto, Japan.

. X. Li, E. K. C. Pradeep, D. Wang, M. Furuta, A.

Hatta and C. Li, “A Novel Fabrication Technique
of Zinc Oxide Nanorods for Photoelectric Applica-
tions” EA4M 7BV F4 T - T/ AT — ¥

Y IRY Y A, Jul. 27, 2013, Shenyang, China.

. C. Li, X. Li, D. Wang, T. Kawaharamura, N. Nitta,

M. Furuta and A. Hatta, “Morphology Controlled
Single Crystal ZnO Nanostructures Fabricated by
a Novel Mist Chemical Vapor Deposition.” Soci-
ety for Information Display 2013 (SID 2013), May
21, 2013, Vancouver Convention Center, Vancou-
ver, British Columbia, Canada.

. T. Kawaharamura, “Development and Physics of

Mist CVD, Non-Vacuum-Based Thin Film Fabri-
cation Technology.” 2013 the Japan Society of
Applied Physics & Material Research Symposium
Joint Symposia (2013 JSAP-MRS), Sep. 19, 2013,
Doshisha Univ, Kyotanabe, Kyoto, JapaiZ

A V)

T. Kawaharamura, “Characteristics of metal oxide
thin films and device fabricated by mist CVD.” 21th
Annual International Conference on Composites or
Nano Engineering (ICCE-21), July 23, 2013, Ca-
nary Islands, Spain(#2 £ # i)

T. Kawaharamura, T. Kaida and M. Furuta, “Re-
action Mechanism for Fabrication of High Qual-
ity IGZO Thin Films Grown by Non-Vacuum Mist
CVD with O3 Assistance.” 2013 MRS Fall Meeting
& Exhibit, Dec. 3, 2013, Hynes Convention Center,
Boston, MA, USA.

T. Kawaharamura, T. Uchida, K. Shibayama, S. Fu-
jita, T. Hiramatsu and H. Orita, “Aluminum Oxide
Passivation layer for Crystalline Silicon Solar Cells
Deposited by non-Vacuum Mist CVD.” 2013 MRS
Fall Meeting & Exhibit, Dec. 3, 2013, Hynes Con-
vention Center, Boston, MA.

250

13

14.

15.

16.

17.

18.

19.

T. Uchida, T. Kawaharamura, M. Furuta and S. Fu-
jita, “Fabrication of Aluminum Oxide Thin Films
by Solution-Source Non-Vacuum Process of Mist
Chemical Vapor Deposition with Ozone Assis-
tance.” 2013 International Conference on Solid
State Devices and Materials (SSDM 2013), Sep. 26,
2013, Hilton Fukuoka Sea Hawk, Fukuoka, Japan.
T. Kawaharamura, “Development and Physics of
Mist CVD; Non-Vacuum-Based Thin Film Fabri-
cation Technology.” 2013 the Japan Society of
Applied Physics & Material Research Symposium
Joint Symposia (2013 JSAP-MRS), Sep. 19, 2013,
Doshisha Univ, Kyotanabe, Kyoto, Japafi# #f
i)

T. Kawaharamura, T. Uchida, M. Furuta, M. Sanada
and S. Fujita, “Fabrication of high quality AlQhin
films with high growth ratio by mist CvD.” 2013
the Japan Society of Applied Physics & Material
Research Symposium Joint Symposia (2013 JSAP-
MRS), Sep. 18, 2013, Doshisha Univ, Kyotanabe,
Kyoto, Japan.

T. Kawaharamura, “Characteristics of metal oxide
thin films and device fabricated by mist CVD.” 21th
Annual International Conference on Composites or
Nano Engineering (ICCE-21), July 23, 2013, Tener-
ife, Canary Islands, Spain.

T. Kawaharamura and M. Furuta, “High Mobil-
ity IGZO TFT fabricated by Solution-Based Non-
Vacuum Mist Chemical Vapor Deposition.” 4th In-
ternational Conference on Semiconductor Technol-
ogy for Ultra Large Scale Integrated Circuits and
Thin Film Transistors, July 8, 2013, Villard-de-
Lans (Grenoble area), France.

T. Kawaharamura, T. Uchida, D. Wang, M. Sanada
and M. Furuta, “Enhancing carrier mobility of
IGZO TFT fabricated by Mist CVD with @assis-
tance.” The 40th International Symposium on Com-
pound Semiconductors (ISCS 2013), May 21, 2013,
Kove Convention Center, Kobe, Japan.

M. Furuta, T. Kawaharamura, T. Kaida and
D. Wang, “High Mobility Atmospheric-Pressure-
Processed IGZO TFT with AIQIGZO Stack Fab-
ricated by Mist Chemical Vapor Deposition.” The
20th International Display Workshops (IDW’'13),
December 4—-6, 2013, Sapporo, Japan.



20.

21.

22.

23.

24.

25.

M. P. Hung, D. Wang, J. Jiang and M. Furuta,
“Influence of Charge Trapping on Hysteresis of
InGaZznO Thin-Film Transistors under Negative
Bias and lllumination Stress.” The 20th Interna-
tional Display Workshops (IDW’13), December 4—
6, 2013, Sapporo, Japan.

M. Furuta and T. Kawaharamura, “High-
performance oxide thin-film transistors fabricated
using atmospheric pressure deposition method.”
IUMRS-ICAM2013 International Conference on
Advanced Materials, September 22-28, 2013,
Qingdao, China.(#3 £ ## i)

D. Wang, J. Jiang, M. P. Hung, T. Toda, C. Liand M.
Furuta, “Hfect of Active Layer Thickness on Neg-
ative Bias and lllumination Stress Induced Degra-
dation in Amorphous InGaZnO Thin-Film Tran-
sistors.” IUMRS-ICAM2013 International Confer-
ence on Advanced Materials, September 22-28,
2013, Qingdao, China.

D. Wang, J. Jiang, M. P. Hung, T. Toda, C. Liand M.
Furuta, “Investigation of Degradation Mechanism
in Amorphous InGazZnO Thin-Film Transistors un-
der Negative Bias and lllumination Stress by Sim-
ulation.” The 13th International Meeting on Infor-
mation Display (IMID 2013), August 26—29, 2013,
EXCO, Daegu, Republic of Korea.

D. Wang, M. P. Hung, J. Jiang, T. Toda, C. Li
and M. Furuta, “Investigating Photon Energies In-
duced Bistable States Creation under Negative Bias
and lllumination Stress for Amorphous InGaZnO
Thin-Film Transistors.” The 4th International Sym-
posium on Frontier Technology (ISFT 2013), July
26-29, 2013, Shenyang Pharmaceutical University,
Shenyang, China.

J. Jiang, D. Wang, M. Kimura and M. Furuta, “In-
terface Traps Influence on the Properties of In-
SnZnO Thin-Film Transistors with Berent Chan-
nel Thicknesses.” The 4th International Sympo-
sium on Frontier Technology (ISFT 2013), July
26-29, 2013, Shenyang Pharmaceutical University,
Shenyang, China.

251

26.

27.

28.

29.

30.

31.

M. Furuta, M. P. Hung, J. Jiang, D. Wang, S.
Tomai, H. Hayasaka and K. Yano, “Negative-Bias
with lllumination Stress Induced State Creation in
a-InGaznO TFT.” 4th International Conference on
Semiconductor Technology for Ultra Large Scale
Integrated Circuits and Thin Film Transistors, July
8-11, 2013, Villard-de-Lans, Francé# £ i# i)

D. Wang, M. P. Hung, J. Jiang, C. Liand M. Furuta,
“Effect of Drain Bias on Negative Gate Bias and
lllumination Stress Induced Degradation in Amor-
phous InGaZnO Thin-Film Transistors.” The Twen-
tieth International Workshop on Active-Matrix Flat-
panel Displays and Devices (AM-FPD 13), July 2—
5, 2013, Ryukoku University Avanti Kyoto Hall,
Kyoto, Japan.

S. Urakawa, S. Tomai, M. Kasami, K. Yano,
D. Wang, M. Furuta, M. Kimura, M. Horita,
Y. Ishikawa and Y. Uraoka, “Thermal Degrada-
tion and Theoretical Analysisof Amorphous Oxide
Thin-Film Transistor.” The Twentieth International
Workshop on Active-Matrix Flatpanel Displays and
Devices (AM-FPD 13), July 2-5, 2013, Ryukoku
University Avanti Kyoto Hall, Kyoto, Japan.

T. Matsuda, M. Kimura, J. Jiang, D. Wang, M.
Furuta, M. Kasami, S. Tomai and K. Yano, “Trap
States in Amorphous In-Sn-Zn-O Thin-Film Tran-
sistors Analyzed Using Dependence on Channel
Thickness.” Society for Information Display 2013
(SID 2013), May, 2013, Vancouver Convention
Center, Vancouver, British Columbia, Canada.

M. Furuta and T. Kawaharamura, “Atmospheric
Pressure Processed InGaZznO Thin-Film Transis-
tors.” International Meeting for Future of Electron
Devices, Kansai (IMFEDK), June 6-7, 2013, Kan-
sai Univ., Osaka, Japarl #4% & i)

S. Urakawa, S. Tomai, Y. Ueoka, H. Yamazaki, M.
Kasami, K. Yano, D. Wang, M. Furuta, M. Horita,
Y. Ishikawa and Y. Uraoka, “Thermal Distribution
in Amorphous InSnZnO Thin-Film Transistor.” The
40th International Symposium on Compound Semi-
conductors (ISCS 2013), May 19-23, 2013, Kobe
Convention Center, Kobe, Japan.



32.

33.

34.

35.

36.

37.

38.

39.

S. Urakawa, S. Tomai, Y. Ueoka, H. Yamazaki,
M. Kasami, K. Yano, D. Wang, M. Furuta, M.
Horita, Y. Ishikawa and Y. Uraoka, “Degradation
Phenomena in Amorphous Oxide Thin-Film Tran-
sistor by Self-Heating ffect.” The 9th International
Thin-Film Transistor Conference 2013 (ITC2013),
March 1-2, 2013, The University of Tokyo, Tokyo,
Japan.

J. Jiang, D. Wang and M. Furuta, “Influence of
Front- and Back-Channel Traps on Electrical Prop-
erties of Oxide TFTs with Various Channel Thick-
nesses.” The 9th International Thin-Film Transistor
Conference 2013 (ITC2013), March 1-2, 2013, The
University of Tokyo, Tokyo, Japan.

M. Furuta, T. Kawaharamura, T. Uchida, D. Wang
and M. Sanada, “High performance a-InGaZnOx
Thin-Film Transistors fabricated by Solution-Based
Atmospheric Pressure Deposition Method.” The
9th International Thin-Film Transistor Conference
2013 (ITC2013), March 1-2, 2013, The University
of Tokyo, Tokyo, Japan.

M. Taniwaki and N. Nitta, “Formation and applica-
tion of two-dimensional nanocell lattice.” 18th In-
ternational Conference on Surface Modification of
Materials by lon Beams (SMMIB 2013), Sep. 15—
20 2013, Kusadasi, Turkey,

H. Furuta, “Magnetron sputtering deposition of cat-
alysts for the growth control of carbon nanotubes.”
ICRP-8SPP-31, Feb. 6, 2014, Fukuoka Convention
Center, Fukuoka (4 £ ff i)

T. Harigai, Y. Yasuoka, Y. Kakuta, J. -S. Oh, H.
Furuta and A. Hatta, “XRR analysis on multi-layer
structure of DLC film on Si substrate by single pulse
RF plasma CVD.” ICRP-PP-31, Feb. 6, 2014,
Fukuoka Convention Center, Fukuoka.

Y. Kusumoto, K. Sekiya, H. Koji, H. Furuta and
A. Hatta, “In-situ conductance measurement of Ni
ultra-thin film in sputtering deposition for CNT
growth.” ICRP-8SPP-31, Feb. 6, 2014, Fukuoka
Convention Center, Fukuoka.

Y. Yasuoka, T. Harigai, J. -S. Oh, H. Furuta, A.
Hatta, T. Suzuki and H. Saitoh, “Characterization
of Diamond-Like Carbon Films Fabricated by RF
Plasma CVD from CO Source Gas.” ICRP=®P-
31, Feb. 6,2014, Fukuoka Convention Center,
Fukuoka.

252

40

41.

42.

43.

44,

45.

46.

47.

A. Hatta, T. Harigai and H. Furuta, “Hydrophilic
surface of DLC coating with nano-fibers induced by
plasma etching.” Int. Conf. on PROCESSING &
MANUFACTURING OF ADVANCED MATERI-
ALS (THERMEC'2013), Dec. 4, Las Vegas, USA.
T. Harigai, K. lwasa, Y. Kakuta, Y. Yasuoka, H. Fu-
ruta and A. Hatta, “Hydrophilic DLC Surface In-
duced by Nanostructures Formed by RFRasma
Etching with Metal Micro-Masks.” 8th Asia-Pacific
Int. Symp. on the Basic and Applications of Plasma
Technology (APSPT), Dec. 21, 2013, Hsinchu, Tai-
wan.

H. Furuta, Y. Kusumoto, K. Sekiya and A. Hatta,
“In-situ observation of catalyst formation during
sputtering deposition utilizing conductance mea-
surement.” 23rd Annual Meeting of MRS-J 2013,
Dec. 11, 2013, Yokohama Port Opening Plasa,
Yokohama.

K. Sekiya, H. Kaji, H. Furuta and A. Hatta, “Optical
Properties of Carbon Nanotube Forests with Various
Growth Structures.” AVS 60th International Symp.
& Exhibit. (AVS60), Oct. 27—Nov. 1, 2013, Long
Beach, California, USA.

H. Koji, K. Sekiya, N. Nitta, H. Furuta and A.
Hatta, “Size control of catalyst particles utilizing Ni
thin over coating layer on various catalyst films for
the growth control of CNTs.” International Con-
ference on Diamond and Carbon Materials 2013
(DCM2013), Sep. 2-5, Riva del Garda, Italy.

T. Harigai, Y. Yasuoka, H. Furuta and A. Hatta,
“Analysis on diamond-like carbon film by RF
plasma CVD from CO gas.”
ference on Diamond and Carbon Materials 2013
(DCM2013), Sep. 2-5, Riva del Garda, Italy.

T. Harigai, J.-S. Oh, Y. Yasuoka, H. Furuta and A.
Hatta, “Ultra-thin Diamond Coating by Duration
Single Pulse CVD.” AEPSE2013 (The 9th Asian-
European International Conference on Plasma Sur-
face Engineering), Aug. 27, 2013, Ramada Plasa
Jeju Hotel, Jeju Island, Korea.

Y. Kusumoto, K. Sekiya, H. Koji, H. Furuta and
A. Hatta, “Frost column like CNTs grown by thin
Ni catalyst film.” The 45th Fullerenes-Nanotubes-
Graphene General Symposium, Aug. 5-7. 2013,
Osaka.

International Con-



48.

49.

50.

51.

52.

53.

54.

55.

56.

H. Furuta, K. Sekiya, K. Takano, M. Hangyo and
A. Hatta, “Optical properties of vertically aligned
CNT forests formed at various growth temperature.”
The 45th Fullerenes-Nanotubes-Graphene General
Symposium, Aug. 5-7. 2013, Osaka.

T. Harigai, Y. Yasuoka, H Furuta and A Hatta,
“XRR Analysis on Sub-surface Layer of Diamond-
like Carbon Film Deposited by RF Plasma
CVD.” New Diamond and Nano Carbons Conf.
(NDNC2013), May 21, Singapore.

K. Matra, H. Furuta and A. Hatta, “Localized mi-
cro deposition by DC Acetylene micro plasma jet
in SEM.” The 7th International Workshop on Mi-
croplasmas (IWM7), May 23, 2013, Beijing, China.
T. Harigai, K. lwasa, Y. Kakuta, Y. Yasuoka, H.
Furuta and A. Hatta, “Hydrophilic or hydrophobic
DLC surface with nano-fibers induced by Cu con-
tamination from electrode sputtered during RE O
plasma etching.” 12th Int. Symp. Sputtering &
Plasma Processes, (ISSP2013), July 12, 2013, Ky-
oto.

Y. Kusumoto, K. Matsumoto, K. Sekiya, H. Koji, H.
Furuta and A. Hatta, “Electrical conductivity mea-
surement on thin Ni catalyst layer deposited by DC
magnetron sputtering for CNT growth.” 12th Int.

57.

58.

59.

60.

M. Furuta, T. Kawaharamura, T. Kaida and
D. Wang, “High Mobility Atmospheric-Pressure-
Processed IGZO TFT with AIQIGZO Stack Fab-
ricated by Mist Chemical Vapor Deposition.” The
20th International Display Workshops, Dec. 4,
2013, Sapporo Convention Center, Sapporo, Japan.
P. Wang and K. Kobiro, “A Facile One-pot Single-
step Synthetic Approach to Spherical Mesoporous
Titanium Dioxide Nanoparticles in Supercritical
Methanol.” The 4 International Symposium on
Frontier Technology, July 26-29, 2013, Shenyang,
China.

K. Kobiro and P. Wang, “Synthesis of Spherical
Mesoporous (Metal) oxide Nanopatrticles in Super-
critical Fluids.” IUPAC 9th International Confer-
ence on Novel Materials and Their Synthesis & the
23rd International Symposium on Fine Chemistry
and Functional Polymers, Oct. 17-22, 2013, Shang-
hai, China. (33 £ i i)

P. Wang, K. Ueno, K. Yokoyama and K. Kobiro, “A
Versatile, One-pot, Single-step Synthetic Approach
for Spherical Mesoporous (Metal) Oxide Nanopar-
ticles Using Supercritical Alcohols.” 12th IUMRS
International Conference on Advanced Materials,
Sep. 22-28, 2013, Qingdao, Chinf# £ # i )

Symp. Sputtering & Plasma Processes (ISSP2013), & %% (EHWN)

July 12, 2013, Kyoto, Japan

A. Hatta, “Plasma Processing for Nano-materials.”
Int. Conf. Smart System Engineering 2013 (SmaSys
2013), July 12, Yonezawa, JapatdB £ i# i )

T. Harigai, Y. Kakuta, T. Sumida, H. Furuta and
A. Hatta, “Nanotexturing of DLC and Diamond
Film Surfaces by RF © Plasma Etching after
Metal Deposition.” 12th Asia Pacific Physics Conf.
(APPC12), July 15, Chiba, Japan.

A. Hatta, “Control of Reactive Plasma for Material
Processing.” 4th Int. Symp. Frontier Technology
2013 (ISFT2013), July 27, Shenyang, China, In-
vited Lecture 2.

T. Harigai, Y. Kakuta, Y. Yasuoka, H. Furuta and A.
Hatta, “Improved wettability on DLC film surface
with nanostructures fabricated by, @lasma etch-
ing with a small amount of Ni deposition.” 26th
Symp. Plasma Sci. for Materials (SPSM-26), Sep.
23, JUM RS BE 2.

253

1.

B ks, £ F 7S, ORI, & S, K& B
MR I A MEFESAMBEE (CVD) 2 AWT
PEELL 7274 RNV R¥ vy TR bW b 5
VYRR (TFT) ” HEelll sy ES
AR 2, 20144E 3 H 19 H, & LB K2

- W Z, IR SR, S8 Ao, Al P e i, 7

A, AL, A Y VX2 W2 I A b
CVDEIZ X AL TV I = 4 (AIOy) /Sw
R—va VIRORE” 5 61 [0 )& ) %

Z i 2, 20144 3 H 18 H, H L# B K.
N & 2, 1A 0z, Bk eI A - CVD
2L SnQ EEOMEHE DR 5 61
0] )i FH P B 7 2 R 2 AP AT i 22, 20144E 3 A 17
H, & ILFBE K2

B, NEMNREE, HESE, A YRR I A
N CVD I & 2 mBEIE (> 10cn?/Vs) IGZO
TFT ~TFTRMED F ¥ FOVHL AR AFME ~ 7 st
ML T N AR5 25 10 [ 52 £ 4, 20134E
11H 1H, R KE



10.

11.

12.

13.

N Bz, TR S, SR L YR, e HE i Bt S
FAZEJE, M BAE, “R&JE I A N CVD ETHE
ML T V=T A (A0, HEEDKG
LA Sy Y R—=a VIS H 741G Y
B2 SRR A A, 201342 9 A 19 H, F&
R

AR H &G, BRI, AT, SRS, <A A
VE—ABSIZ BTV = AR RS
EOWMAL DM HARSEY 25 1500 &
Wi k2>, 20144E 3 H 21 H, X T2 K%,

R HURC -, EEAR SRR, 2 e HE S, N ED, R

WrE, L EYWEERDO A 4 v v — L RERNER
O e ZDH #H33EF /) T ATV T
VYURY YA 2013 11 H 16H, TEI 1 7
ATV ARV R —.

OHTHAC T, AR SRR, SIS, N EDE, (A A

Y- LIRS X B ERS ALERE DY A
A" HA®EY 2% 149K 2, 2013
HIHITH, &K

. EMSRIR, BRI, AR H A, B R T, A

HeSC, A A v IRSHIZ & B GaSbhT / kL iEED
PEBL & FEAf. HA®E Y25 149 [F B K 23,
20134 9 H 18 H, &K K.

AINE T, iR, ARk, #r A7, 57 H
BZ, FIE—, LHE%, WEHEEEET
YBa,CusOy D itk 5 22 /i Mtk & 3d B & )8 1
AV R—=TO%hE? 2013 FFZ )t FH YL - Wy
SR v [ DY [ S TR i e 42, 20134F 7
H27H,FIIXZ.

(AP T, & 5P, FILE—, TRk, 5,
o] s 28 FA R 35 12 & B =l 1 ErBa,CuyOg 2
5 3w o AR B B RSN G E DG
55 74 0] )5 ) B 2 KSR AT G B £, 20134
9 H 18 H, R&ELKZ.

b O (B N S SR CE I R o ¢ o
“REBaCuOs HAE M D HIE FH KB & O
RGBT 4 (8] A B 2 KR Al
A2, 20134E 9 A 17 H, [ &4 K2

1 H 2 1, Dapeng Wang, Jingxin Jiang, Phi Hung

Mai, & H5F, “Nv 2 F ¥ 3 )V R #4625 a-
INGazZnOEfiE b 5 > ¥ 2 Z Ktk R OME JEME 12
5.2 % 508 B 741G Y B SRR A
2>, 20134 9 A 16 H, [A & 4t K.

254

14.

15.

16.

17.

18.

19.

20.

21.

22.

W, % HEM, A7 R, R AR, Wang
Dapeng,5 [ 57, 3t H B 72, 4470 280, Ji R 17 3A,
“EEALMITEIE N S U VAR IIB I ARENES
KBTI G DY A XARFM" 5 741G Y)
B2 AT AT 2, 20134E 9 H 17 H, [ &
R

iz N, XM, A HAMKES, SiEE S, A
AR, HESE, “ZnSnO#RE ~ 5 v Y AR
B1F5MgO K=Y > Z5h 58 55 9 [m] kR
FONA AMEES 20134 11 H 1 H, EEA KR
TNV T 4 B R — L,

WA A, AR, B, L U B,
AR T I A CVDIEIZBIFE AR Y
PNIWVAEAIZ XK BEHEH XAV E Y N E®R
EomE” F2TRIXAYE VRV VKRIY T L,
2013411 H 20 H, H A T2 K.

INBE R B, AR, 7 L, O, “Ni/Fefi
JeE st % N 72 CNT & k. 20134 5 i FH i B
O FK T A 4, 20134E 9 A 16 H, [Al &4
KF.

BH 5K — Bf, /INBE AR SR, o7 S, JUH B, “CNT
7% b A NRFREVE ORGSR AT 27 20134
)i FH ) B 57 2 B2 Al T 22, 20134E 9 A 16
H, F&E# K7

B2 3%, RGR, M HEAE, tTH, JUH Y,
“DLC @ 77 X~ CVD JEIZ B 1 % 4 A =3 &
JEE AR 2013 4F & i FH ) BEL 5 22 BK 22 2 A 6
4%, 20134 9 H 16 H, A&+ K.

Fl AR B ], /N B A s, B SR —#g, o R, W
S, “Ni MR D 28y R HEREEETOa v X
7R AZ OGFH 2013 4F FE G iy B 5 2
M EAfaE 2, 201342 9 A 19 H, [F &t K7,
AR, /NS A S, B SR — R, o R, W
e, 4 F ) =R UMBO T < vkl 2013 4
JEE R FH P B - ) B R 4 v [ DY [ SR A TR
rFdiE 4, 20134E 7 H.27H, &I K 2.
LR A L, BT E, AR, S, JVH S,
“COHA%RHAWET S A< CVDIEIZL S aC
B oD 8 & A7 2013 4F B2 s W B - My EL R
o v ] D ] S R AR AR A i 4, 20134 7 H
27 H, FIIKZ.

L RNAET, R, B, d R,V EDE, ¢

ARVISNVAEBATA 70 S5 X< CVD E
EHWEEZHERZAYEY ROAK” 20134
JEE R FH P ER - W P R 2 v [ DY [ SR A R
MrakiE 4, 201345 7 H 27 H, &Il K.



24.

25.

26.

27.

28.

29.

30.

£ H R, BT 25 5E, LG, 05, JVHFED,
“DLC F / 7 71 /N— D EHE & KM o FFAlfi.”
20134F & i B - W B SR o 4 o L Y ] S
AR A A &, 20134E 7 A 27 H, FIIK 2.
AW, R A A, IR, A E AR, O,
J\HE, RFBET I ATy F v 7iI2&?
XA Y EY NI FEEERDE K 20134 it
FA B - W PSR 4 P L DY [ SR A R A0
4, 201347 H 27 H, &Il K.

BE SR — K, /NG S, oy L, N B, < Ak
ECNT 74 L A b DOKEE & HF R MEDMHE.”
20134F [ i A HL - ) B SR o 4 o [ Y ] S
AR AT A &, 20134E 7 A 27 H, FJIIK .
T AR g W], BESR — B, /N B sk, o R, N
S, “A Ry &Y VTR NIl D B S PTRE
fii.” 201 34F 5 s FH P B - 0 3L 5 7 2 vl [ DY [ S
ERE A A i 22, 20134 7 H 27 H, &)K.
INBEAE SR, AR PR, o7 B, JVH F Y, “Fe/Al
B L U Ni/FgAl TEREAEIZ L5 CNT DAL
FEAfT” 2013 4F B o FH P AL - YBR[ Y
[E 7 A [F 2 ad i 4, 201347 A 27 H, &)1l
K.

FEMET, NERE, HEEER T VI -V E WS
HRZ ALEBRALY F ) kT O &R H AR B
B2 5 69 Ml F AT 22, 201345 H 20 H, B
AIFARN—2,

TS, N RS, “HEER R 2 W 5 % ALE
B> ki ORHKT Ry N TRE
B E R 5 26 [ i 2% 4, 20134FE 8 A 31
H, mAIRY. (MREEAH)

255

B EE

F T BT —WEFOAIZRK, 2 KD
CRIZEWEEVWTWAANEMEATEIZZO
Lo CTR#HB LU BT ET, IEFfTICdhiz 2
KEEE N2 70 T B S R A 2 S R AR B
Skt E (B HEEEMrE R — e 258, &N
BVETRE . BARER K U O 788 A 28 S B
DRI E U BT £ 9, F /7 B - 5% i
UTC IR E W72\ T N B i 3% 45 B kL ] 32 22
FALIE U O Mk BB O Rk, Fp I B U = oD B bk
B L B x4, 2V —vIl—20EHIZEL
TIXEEZVEFEWT WS LEBEKRR SN
—HB IR L B T



Institute for Nanotechnology Activity Report 2013

Noriko Nitta ¥* Chaoyang Li*  Toshiyuki Kawaharamura?
Akimitsu Hatta >  Hiroshi Furuta? Jun-Seok OFf

Mamoru Furuta® Dapeng Wang Sadao Momot&a
(Received: May 12th, 2014)

! Institute for Nanotechnology, Kochi University of Technology
185 Tosayamadacho-Miyanokuchi, Kami, Kochi, 782—-8502, JAPAN

2 School of Systems Engineering, Kochi University of Technology
185 Tosayamadacho-Miyanokuchi, Kami, Kochi, 782—-8502, JAPAN

3 School of Environmental Science and Engineering, Kochi University of Technology
185 Tosayamadacho-Miyanokuchi, Kami, Kochi, 782-8502, JAPAN

* E-mail: nitta.noriko@kochi-tech.ac.jp

Abstract: Three years after the Institute for Nanotechnology establishment, we report on the activity in 2013. The
number of research gfan the Institute for Nanotechnology is five. Additionally, many facultyfiss@nd students join

the cooperative research in the field of nanotechnology. We introduce topics of some research and achievements in this
article. The research achievements were presented by means of 28 papers, 14 proceedings, 2 tutorial papers, 2 books, 9
awards, 1 patent, and 89 conference presentations. We hope to keep those high activities from now on.
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