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Fabrication and shape contol of oxide semisonductor photoelectrodes for
artificial photosynthesis by chemical bath deposition
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The possibility of morphology-controlled growth of Cu0 and Cu20 films, and
Zn0 nanorods (NRs) by chemical bath deposition (CBD) based technique was examined for applying to
semiconductor photoelectrodes for artificial photosynthesis. Both the average width of the ZnO NRs
and the average length of the CuO nano-needles were determined by the grain size of the seed layer.
Moreover, both the orientations of the ZnO NRs and the Cu20 film were governed by that of the seed
layer. Optical and electrical characterizations of the PEDOT:PSS/Zn0O NRs organic-inorganic hybrid
Schottky junction UV detectors revealed that the adsorption and desorption processes of oxygen
molecular ions on the surface of the NRs strongly contribute to the photo-generation and
annihilation of electrons and holes in the NRs.

CBD uv



B X C—19, F—19—1, Z2—19 (@)

1. WFIEBAE S WO 5

WA, KBt X —0iEfiEE LT TATRRAR] NER SN TWA. NIEARIE, K
Bt kL — 2 TR (H0) & ZER LR 3R (CO.) 22 B KSR (Ho) AL G &2 N THIZ AT
HZEEHAME LTS, 2016 4 7 A, BHPRMFIEETII GRS AR & 4R SRR D & Ak
HNA Ty Rz -V T H0 & CO, B X A4 T 2 7 1| AT, 4. 6%D R Hm L ~v
DT F =R Z#ER Lz, 2016 4 3 A2, ALEARILET 0t 250 5eE
(ARPChem) 73 Hy ZE A p BRI R & R 3R (0.) AR n B8R R 2 BB R B AT LIRS
IRBD AR S — T H0 DOEBNE 26T H 2 T Z LTk LT 5. fiW) L A% D
HVNEENEZEET D@V RV BN EEF T H N TLHEROEIIZIE, KBt xL
XF—ZE-oTHO % H, & 0 IZ0iFT 5 DAl oM LS. THRA) ICEEZMITS
LT IR TN TRRER EICBNTT T (ENREE) L LTEL 72l Y — AT,
a7 EMEHEN D HLE Y E, I BAMACEE e v REMIENDHBEN G- TS, =
Ory RE74ax VRV, J4av 7=y, 7Taz a7 o rOEETHERINTEY
TNENRR DWW RELDO K L F T RNV —TEB L TS [L]. 207 4ab ) Y —AICH
HBNAKBHT AT —2HANFAT L ZAT HIE, T IR0 F ) TR ENET b
BRSEWEHZNTT TR WWES LT 57/ nv—] 525, ZLTCALEERKRE
HEMIZE > TH MEOEIN ) L RERICGRIN LB A2 TED X 9 B CRIAT 52 NE
BRRA L R THDHZ EERLTND.

2. WHEDBK

AWFIETIL, PERDOAFIRIEHT HY (Chemical Bath Deposition; CBD)VEIZIEEE, pH, BE&{LiZE T
BALO [ZDOBHEE 28 AL, ZOBIE/BREL L CICHKE PICREMAZ2BEmOICHET2 7
7T 47 ) 72 CBDIEEBIR L, ZOEMEBEREIEIMNRII N FXy v 72 HT 5 nRE
PEDOERLHEEH (Zn0) & KFBFRAEITRIMIE L OAEER EHEKICNNY FXy v 72652 pBIE
HEMEOEELSR (1) (Cu0) L ORISR (1) (Cu0) Z W72 NTRARHH 7 A % — KBl
ST I EEROT A ST A RS L

3. WrED HikE

(1) CuO ERRE D Rl

Cu JFUBHZ IXAYERSR (1) =/KF0# (CuNit), 77 & 7 Z MR Li OJFUBHIIZMEE U F 7 A
(LiNOs) Z FiV 7=, CuNit KIS DPEREE1T 0.03~0.125 M & L, Ty E=T/K%ZMZ % & TpH
Z10%H L<IZ11. 0 lCFHE U7, B, il Au (100 nm) /Ti (5 nm) /Si (100) 7 =~ ~— (Platypus
Technologies) B X ARy &Z U o FIETHRMANC Au A HERE L7 Si0,/S1 (100) 7 = ~—%H
WL AuTERBED 28y Z U v ZEERIE, 3, 5, 10 KON 15 min & L7-. LiNOs A1 0.3~125 uM
L7, ANRREEIEL 90 C, pERIZ 60 $ L <1120 min & L7z

(2) Cu,0 VEME D Rl

Cu JFEHTIZ, Cul IO EIZ W= & [F U CuNit Z{#H L7-. CBD IA#&IZ1%, 0. 05 M @ CuNit
£ 0.05 MOANFHAF LT T 22 (M) OIRE KRR ZE V=, FEHRICIE, Cu0 HIEDRL
E L FFEIC Au/Ti/Si(100) 7 =/n—& Au/Si0,/S1i(100) 7 = —Z 7=, pKERFIZIE, Cu0 @
BMEERET D Z ERA LN /> TWB A & A B O B E I ER TR T 7= (8L
T, “Fe 4% CBD {%” L FR92). WERO NS ZEEL S8 °C, HERMIZX 120 min & L7z, 87
DY A RiZ, 50 235 900mm DO#ELFH TEAL SH7-.

(3)Zn0 F/ v v K (NRs) Dk E

CBD ¥AH#RIZ 1%, 0.05 M AHERHEER /S/KFIH) [Zn (NOs) o- 6H0] (ZnNit) & 0. 05 M 0 HMT DIRE KIEHR
Z V=, NRs IR 2 H A9 & LT Zn0 NRs DE AT DRLE OMIFN RN 5 = & Rk &
NTNDHRY =F LA 2 (PED ORMbGRAAT-. PEI OFINIE, AERTZ ZoNit & HMT & &
HIZIRATAHEERERICL Y v UR AL > THEAT B FHIEIC L > T To 72, BT,
AR 1.6X107 S/cm, NaCl J#2EE 0. 0003 ppT OiA A /K &EFEZR 5. 4X 10" S/cm, NaCl
J£0.0002 ppT DA ALK& W, A OAFE DA 4 2 K EVREE L 35 CBD IR & VR
W, %FHDOEMEDRA A KEZEEE L 4% CBD IR A TIE Wy LS Z & L9 5. Zn0 NRs Fi B
o — RBIZIE, 4.0 wt. %D 6a0s 5 H T2 In0 fefsika &2 — 7y N+ H A4 F 0 TFL—TF 4
V7 (IP)VEIZ X » TH T AHM FITHERE L7~ 200 38 KO8 10nm JE D GZ0 #%E, Cu0 3 L OY Cu,0
R O — FIgIZHW=FE U Au/Ti/Si(100) 7 = ~n—, fHHRD A XTIk A > 2w L
(In05:Sn, ITO) FE (7 L0 FALE) B X OVT v BIRINEE{E A X (Sn0.:F, FT0) &5 (PV Tech.) %
AW, NAEEE86° C—EE L, RERMIX5 25 300 min OFEFH CELZH 7.

(4) FHAM 5 1

VESL U 7= 50RO B O R A 1 X BRIEIPTHIE (XRD, PANalytical, X' pert Pro Powder),
TR B E LB A A (SEM, Hitachi, S-3100H) (X > T4r->7=. Zn0 NRs (ZxF LT
W, A F R SIS IK T 2 RGIZOWTORERESGD 72D 7+ bV v A (PL)
HIEZIT - 72, Cul EFIIEKIPIRD Au v — R BICHRE ST Y, BIRO KN Au v —



FEz@E L, mNCTOERRNENRLECTHD Z ENTHRISNZ. &2 TEPLEROFMIL, Cu
R EICHRE L7 A EME Au > — REOM, T2 0bIRER I L TiT>72. Zn0 NRs H
BT DX U T ONARETEE FAG S 5 7212 PEDOT:PSS/Zn0 NRs ¥ =3 v hF—#H4
BAEERILT-. va v MR —#AOLKHERE, Zn0 NRs J& FIZ PEDOT[ARY (3, 4—=F L v FF
FF7x)] PSS GRY ZAF L 2R EE) (Signa—Aldrich, BAREES L — R) &2 A2
—7 4 U ZIETEBARR, KK, 80°C, 20 min OB A Ed Z & TEAK L7-. & D%, PEDOT:PSS
BEIMIZDC ANy Z Y o JIETHEAS mn O Au BHAHER LZ., /ERILZY 3 v P —#460
AR TR U CiE, BRIRAE I QR4 (UV) SEIRET R CoER-FBE (I-V) 85, SeBR ORI E R
PEds K OIS E R 2 I E LT,

4. RS
(1) Cu0 D RTICHE K CRFTR D Au 3 — Rg A3y & U o J R AEM:

Cul WEIER L T v & Do LT =— RV fENBIE S, Wi Cid> L — Mkt
DBEESNT. Aud— REBDOZ Ny Z Y 7RIS 5 05 156 min £ LT 5 & X, FHEE
1L 1700 7>5 1300 nm FT~EDLT NI L, EWFERRRIY A X (=— RS S O dililil 5
B OR S AR A4 XEEF)IT 7505 135 nm T CTEIINL, EREEORD R L0 4 EHhkE
skt A XOBEMRD TN RKENoT-. AN Z ) o T ZREL 52 & TAu v— FEORE
pbit A RITHINT 5 Z e, ZORERIT Au > — REORZEAZHIET S Z & T0ou0 =— L
KT I HEEDY A ZHH N FRETH D Z L Z2RE L
T4, Cud BOEHIEIT Au > — REDOZ /Sy &) .
VRO E & IR L, ZiudkEabkit wﬂaﬂm
S R OB L Tl SRR SR8 L, R =
HELOEE N D Lz ik 2 b L HER SN S.

(2) CuO FEfE~D Li FANZhF

CuO:Li WO PREIZ T 13 LiNOs J2 BE (2563 5 K A7
MR R B2 Topy, RIS AR YA X1 LiNO; i
FEDOHEITEVEIN L, ZoO#n=RIL pH 11 £V % pH w0l
10 @ CBD IR/ DR R L7 TR E ho7- M 11 : o o
I, HEHUERO LiNO; R R EA 7R3, CBD #&#K @ pH LiNO, Concentration (uM)
(K BT, LiNOg JRFE 3~5  uM OFEFH CHHIRIML

VN, CBD ¥R DA LiNO; J2EEREIE T, LiNOs ey B 1 CuO MO O LiNos REEK
BAAMZ ARV CuO FEERTICIR VAT NS Li A Ao ik

FEREEMUL, XU 7RENENTS. LhLERD
Li A A 2N8RICERY ZFEnsd timmEnizLi 14
EX Y U T OBERIRE LTEY BEELFLE LT ®
< Lo9Ic7eh. ZOFEE, LiNO; EEE ORI L,
BEIENMETL, RN EF LEEEZLND.

10° |

Resistivity (Qcm)

Cu,0(200) A

Cu,0(111)

(3)Fe 4% CBD %12 & 5 Cu0 HEEDORNE

B 2 12T K 9 IT Cun0 WEBEDELMME & DK EERE
X, Au >— R ORAME & fE R A X2 < RTE L
T, FERERIY A XK E <, Au(111) B — 7 38RV
Au/Ti/Si(100) HM 2 WA ITRiBENR R E L, b
BRI AR A RN S 72 D Cuy0 FEIEAS 2 B AVAE L
7o, FIERRICHENR & & IR PICRT D8R Y

Intensity (arb.units)

A ZOEIN & & b IR T OBLETEM LT L, 0 % 4 50 s 70

ZAUZHHER LT Cun0 MR Bl Rt FE 23 B8 N9~ 5 f [7) 26 (degree)

MEGTz, 2, SRV A XKD Cu0 HRED Ak

EHERIEOAEEZ RIRREES 2D, B 2 (a)Au/Si0,/Si(100) J& th Jz OF
(b) Au/Ti/Si(100) K FIZ & L 7=

(4)Zn0 NRs R \Z351F D PET #MNH IR Ot Cus0 LD XRD /8 &% — > b F5 i SEM 4.

PEI 7% Zn0 NRs BT M OKEZIHIT 25 & O
WD Z &b [2], CBD IR HHE D BERE T ORISR
FEHIZv ) v PR AL > T EHE TIINT 578 EREA 22 515 TO PEL Nz 4T-72. L
MLU7ZeH B, PELIINZ X5 NRs lEOJAIFBIZE ST, LA NRs DEREZDH OMHE S
iz, (5) THARD L DITEEE L U THWEA A AKOBEIMEN 2 72728, iAo A KHiz
BENDEHESLI R TV PEL DR EZFTHIET HRIEN 72D TIERW N EHERI L T 5.

(5)Zn0 NRs DA A 2 KM A

SEM |2 & HIZRBRBIEE I, A A L AKOBEIZIK &3, 620 Febfn (2 ok L CHEEICALM L 72 NRs
OREVPHERS Iz, L LAN D, WEE W2 DA Li- NRs TREED &5 NRs ol 33 Hzil
LTWADIZH LT, BHE Wy DD AR L72 NRs TiE NRs BICBRBINIFAE L TWA Z & 238 57



W7o Tz, X3S, W W & W E ATk E
L7z NRs OFEHIRE L OVEHEZRERR O
BIfRT/RL TV D, IR W HEE L7Z NRs @
SR R ONEYRE, RIS B > TR
Wi BEE L7 NRs O b DIZHNTREV., &
R W22 SR8 L7 NRs Tl, FER 120 min

300 —

200 [ ‘—Qe—‘\\
.,
‘°°£gc>-/a-—pc»-or%
—e— li -NRs

Average Width (nm)

TR OEBENR E bR E > TWND. . 1m§
VA Wy 7> B B L 72 NRs OO SRR 13 AR R F1 451 B [ o NelRe] A0 C
PE IR RV D T NICHEIL TV S T 1000 B0
2%, 30 min DABEIE~80 nm TH VY, FHEIX 1S
120min DARE, RREREM & & HITEECONTHEML Ts0 @
T3, s
1 L | ! 1 L | 0 >
(6) 7n0 NRs &:@b< EEJJODEJZEH#FH?{Z‘KT?T% 0 40 80 120 . 160 20.0 240 280 =<
Au/Ti/Si (100) Fo e 08 620 et Bl pkE L Growth Time (min)

72 Zn0 NRs (28 < JE % Zn0(002) B'—27 DIEHT 15 cpp i W, & W, 706 Bk L7 700 NRs

OB, RERT L OBFEMAT (2 oo i ot et

ZCIXCBD IR W A ). EOREE, Au i —

RJE B2 L= NRs (28 < I MM B EREIZE - Tl 2R VI I TH - 7= DITXF L T,
GZ0 > — FJg RIZHER L7z NRs (28 < JETNFRERE & & b ITEMENE, 510 M, Mt & &
B L7z, %% 1% Volmer—Weber pRAEAEIC L 2 IR R CHEZ SN D FM0 2 28 CTH 5 [3]. —
J5, Au & Zn0 L O TEEOZEIIRE <, Au R 0 7Zn0 #EL van der Walls /)T LT
WHHEEINTWD[4]. LEER-> T, I IORFKFEIEOREIL, NRs O LR OE W Z X
L TWBHEEZBND.

(7)Zn0 NRs R EZHIT 5 > — REDOE AP & fdkies 10°
CDEL/;EB

GZ0, ITO KON FTO > =Fi¥H D75 E B RE (L4 (TCO) 100 L
A S — FEIZHAWT Zn0 NRs OE&Z{To7-. &
RFZ2 T - TCO #B1E, GZ0, ITO, FTO OJEIZE A
MMET L, FaERENEMLEZ. Zhbo TCo HiE4a
— REE LTHEE L72 Zn0 NRs OFEL[AME & SE0E &
Z DNEFNZ KL LT,

10' |

|Current| (mA)

PEDOT : PSS
Zn0 NRs

(8) Zn0 NRs @ PL A7 kL NRs F-EIMEHEAFNE
/0 NRs @ PL 232 hLIE, ~380 nm|ZE—2 % R e

FEIE T I A 55 %5 /32 RHROE & ~600 nm (2 T A

E— 2 RO BRI ICHR T o4 L o VA% Voltage (V)

KB Y, = FEORRIZK DT/ Ml 4 PEDOT:PSS/Zn0 NRs/GZO ~F H

MY 54 L PEFROMEIIZL Zn0 NRs OFIIED  peaoompikiz (@) 550 360mm UV Ok

NG EHIET L7, NRRIETONS FASTA 2 g e 1-V B —fl. RIS

TORE ST, —BRANCKRERBEE O RIS oz,

DL SNTWSI5]. KRBT NRs D EAED N

L E BT T B Z ENnB 6], NR DELDHEINZ LN, Ny RRUTF 4 7T B AL (FE

M ORESIIIETFT D, LedioT, AN RiEwkElC iowa%ﬁHﬁfimént -1k

Lxtdo 2WVIEE F1X T/ 7y ROBEROEINIAEWVREELICS <720, hETH 5 WiFEny

AR AENL S BE 59 % NBE Z 2 L7 iU B s & OffeR N4 L TPl S 5.

(9) v a v hF—HEEMRHERIERIZ X 5 Zn0 NRs T o
DF v U T A RS OB
[ 4120%, —fe UCHRERH 20 min TYERLL7Z 3 osp T S R
7Zn0 NRs J& % A4 % PEDOT:PSS/Zn0 NRs/GZ0 ~T 11 - ¢ T PR 1 I
B OMPIRIE R O 360nm 0 UV JElRS Fomie S ) F—gLﬁxf/s.ué
Uiz 1=V Btk i . B MERICHASTHESE & o) SR I
WKL, v a vy M —#E OB Z R TN 2 P o1 =
MR TE 5. £72360nm O WOLEZRHITHZ T 5 o0p 7 > I L
FHrERSE LML TEY, KEROEMRNDE = 15
HHND. °
4 5 (Z1%, Zn0 NRs OO0 &N J5 ) £ FINKE 040 L @m
) Iliﬂﬁgg% bg*&)gféﬁ;ﬁé%ﬁ;g .Hilj] Average Width W,, (nm)
25 DUNT CERVNSE 3 S o s i 2
5 3w bR S &AL A A
71/5 v hR—[EEEE X ¢ OBEERL TS, — FET0 7Zn0 NRs SEHIIG IR

NRs DFEIMEDOEENNAE, = v b —[RhES &



T L, A 4 — FEARAIIENM L TEBY . ¥4 4 — REMED Zn0 NRs ORI KB S v
TWBDZ NG5G,

W B DRI W ERIFPEDBRFI NS, JeEIRN~440 nm X 0 EIEE O NI S 7-ERIC
EL/ Ny Ry v TR —|THE T OREITRRKERDZEDRHLNI -T2, Th

, KR AR SN EF L EANE BICEEROAE

& IFHHELTWDHZ EERLTNS. %é&éhtE% ”
X, NRs FHEIZWE L CWDEFESY 11 4 v DEREIC
547, BRFES T A A D NRs ZfH S OfEIC iof
KR LIERT v UBEREZ AR SN - B HE T8
ﬁbfw<ml

X 6 1T FEROEFEINE RN LR D=0 H EA
D%@ﬁmﬁ&@@ﬁ(4%?#%@@ﬁmﬁ@Nh
SRR E A R L TW A, SEDH BN D BERIE Zn0 NRs - E'.
DOFHINED 68 735 88 nm FTHIMT A L X, 0.8 105 ] Rise Tine
Ils LB Lo TD. —J7, [EHERHRIE NRs “PHHEIC o e
ﬁk%ﬁ—’ &i& 450 s H‘L “/\#ﬁ]‘/fb\é' “hg@éﬁ% ® ?vera;r; IWidatnh W.fs(nm) N
WEBWAL S EAS Y R X ONRIERF OB ESIL, BRI
BRI 2% VT OEAF I AN 0L m Ly birl K6 4006360 nm) BRES R O LE
A NRs HIETAHALDMISICKE SN TSI EE2REBL DN LR D RO R EER (@) & [BITE
TWa. sih BN IR b<@@ﬁmﬁ%mﬁﬁxtbﬁb\ GIBH TR D) FFOREESE (O) D NRs -

Recovery Time

Response Time (sec)

FIRE LTIE, BESFOLBHEFEMHEL, BES PINE A
A FNTREY, HONRs BEIWCEAT S Z L1 tlTé
HDEEZTND

(10)  Zn0O NRs/Cu0 }2Tr Zn0O NRs/Cus0 ~7 1 K i&E DAL

CBD ¥ CHERL L 7= Cul IR & O Fe 4% CBD ¥ CHERL L 7= Cu0 Jf 112 CBD #£12 X > T 7Zn0
NRs ZHEfE4 % = & T, 7Zn0 NRs/CuO KO} Zn0 NRs/Cu.0 ~F aEiE D E 23R4 (7277 L Cu0
I E1Z Zn0 NRs ZHERE 3 D BRIC1X, Zn EUEHZHFRR#RER —KFnd 25 H) . CuO i E & TY Cu0
M 1T Zn0 NRs SHEFEFIRECTH D Z L SR S 4722, Cul HEE ECIIEE L7z NRs OKE S
23 Cul DL H ORi =t > Tz, X 7 I125R
9 91T Cu0 I | CIXEE AL L 7= NRs &1
FHLUTHE L7z NRs & 2NEAE L Tz, Cul #
N =— RO F ) EEN S 725> TWNDHDIC
5t LT, Cun0 MIEE I EH ThH o712
LEBETDLE, ~T GBI T E 22
% Cu0 KT Cuy0 JE DR EIRREDHIEI 23 EHEE T
HEEZD.

Zn0 NRs/Cu0 K TN Zn0 NRs/Cu0 ~7 2HEEIZ [ 7 7n0 NRs/CugO ~F O RETED (a) F RO
K UTI-VREMEZRIE L722S, pniBEEIRER  (b) Bk SEM 20—

TG IR I N2 o 7.

< 5| H TRk >
(1] EMAR, T/—s3y 7 A B-1612 HAMLEITRITH EMIP AT LEXZDT) ikt
(2008) p. 77.

[2] L.-Y. Chen, Y.-T. Yin, C.-H. Chen, J.-W. Chiou, Influence of Polyethyleneimine and
Ammonium on the Growth of ZnO Nanowires by Hydrothermal Method, J. Phys. Chem. C 115
(2011) 20913-20919.

[3] J. A. Floro, S. J. Heame, J. A. Hunter, P. Kotula, E. Chason, S. C. Seel, C. V.
Thompson, The dynamic competition between stress generation and relaxation mechanisms
during coalescence of Volmer—-Weber thin films, J. Appl. Phys. 89 (2001) 4886-4897

[4] X. Deng, K. Yao, K. Sun, W.-X. Li, J. Lee, C. Matranga, Growth of Single— and
Bilayer ZnO on Au(111) and Interaction with Copper, J. Phys. Chem C 117 (2013) 11211-
11218.

[6]Z.-M. Liao, K.-J. Liu, J.— M. Zhang, J. Xu, D.-P. Yu, Effect of surface states on
electron transport in individual ZnO nanowires, Phys. Lett. A 367 (2007) 207-210

[6] A. Soudi, C.-H. Hsu, Y. Gu, Diameter-Dependent Surface Photovoltage and Surface
State Density in single Semiconductor Nanowires, Nano Lett. 12 (2012) 5111-5116.

[7] C. Soci, A. Zhang, B. Xiang, S. A. Dayeh, D. P. R. Aplin, J. Park, X. Y. Lo, D. Wang, ZnO
Nanowire UV Photodetectors with High Internal Gain, Nano Lett. 7 (2007) 1003-1009.



11 4 0 0

Vol. 119, No.35

Zn0 PEDOT :PSS/Zn0 2019
57-62
DOI
Vol. 119, No. 303
TCO Zn0 2019
9-13
DOI
Vol. 119, No. 303
GZ0 Zn0 2019
15-20
DOI
Terasako Tomoaki, Kitamoto Ryutaroh, Okada Hideyuki 7
Fe-assisted chemical bath deposition of highly oriented Cu20 films and formation of ZnO 2019
nanorods/Cu20 heterojunctions
Materials Today: Proceedings 784 791

DOl
10.1016/j .matpr.2018.12.075




Terasako Tomoaki, Obara Shohei, Yagi Masakazu, Nomoto Junichi, Yamamoto Tetsuya 677
Structural and photoluminescence properties of ZnO nanorods grown on ion-plated Ga-doped ZnO 2019
seed layers by chemical bath deposition and fabrication of poly(3,4-ethylenedioxythiophene)
poly(styrenesulfonate)/Zn0 nanorods heterostructures
Thin Solid Films 109 118
DOl
10.1016/j .tsf.2019.03.025
Terasako Tomoaki, Obara Shohei, Sakaya Shogo, Tanaka Mamoru, Fukuoka Ryota, Yagi Masakazu, 669
Nomoto Junichi, Yamamoto Tetsuya
Morphology-controlled growth of ZnO nanorods by chemical bath deposition and seed layer 2019
dependence on their structural and optical properties
Thin Solid Films 141 150
DOl
10.1016/j .tsf.2018.10.039
vol. 118 No. 331
GZ0 Zn0 PEDOT:PSS/Zn0 2018
55-60
DOl
vol. 118 No. 331
Li Cu0 2018
49-54

DOl




Tomoaki Terasako, Kohki Ohnishi, Hideyuki Okada, Shohei Obara, Masakazu Yagi 644

Possibility of selective and morphology-controlled growth of CuO and Cu20 films 2017
Thin Solid Films 146-155
DOl

10.1016/j . tsf.2017.08.054

Vol. 117 No. 334

GZ0 Zn0 CBD Zn0 /PEDOT:PSS 2017
37-42
DOl
Vol. 117, No.148
Fe Cu20 2017
67-72
DOl

33 3 13

Zn0 PEDOT:PSS/Zn0

SDM ED CPM

2019




Tomoaki Terasako, Toshiki Kurashige, Hideyuki Marui, Gou Manabe, Masakazu Yagi, Masami Mori, Yoshihiko Sadaoka

Vapor-liquid-solid growth of SnO2 nanowires by atmospheric-pressure CVD and their structural, optical and gas-sensing
properties

EuroCVD 22 & Baltic ALD 16

2019

Zn0

2019

2019

Tomoaki Terasako, Shohei Obara, Suguru Namba, Naoto Hashikuni, Masakazu Yagi, Yutaka Furubayashi, Tetsuya Yamamoto

Chemical Bath Deposition of ZnO Nanorods on lon-plated Ga doped ZnO Seed Layers and Formation of PEDOT:PSS/ZnO Nanorods
Heterostructures for UV Light Detection

20th International Union of Materials Research Societies International Conference in Asia

2019

Tomoaki Terasako, Hideyuki Okada, Kenji Gochoh, Naoya Hayashimoto

Structural and Electrical Properties of Undoped and Li Doped CuO Films Grown by Chemical Bath Deposition

20th International Union of Materials Research Societies International Conference in Asia

2019




TCO Zn0

CPM LQE ED

2019
GZ0 Zn0
CPM LQE ED

2019

Tomoaki Terasako, Shohei Obara, Suguru Namba, Naoto Hashikuni, Masakazu Yagi, Yutaka Furubayashi, Tetsuya Yamamoto

UV Light Detecting Properties of ZnO Nanorods Grown on lon-plated Ga Doped ZnO Seed Layers by Chemical Bath Deposition

Materials Research Meeting 2019

2019

Tomoaki Terasako, Yutaka Furubayashi,Tetsuya Yamamoto

Influence of Seed Layers on Structural and Morphological Properties of Nickel Hydroxide Nanowalls Grown by Chemical Bath
Deposition

Materials Research Meeting 2019

2019




Tomoaki Terasako, Shohei Obara, Shogo Sakaya, Mamoru Tanaka, Ryota Fukuoka, Masakazu Yagi, Junichi Nomoto, Tetsuya Yamamoto

Morphology-controlled growth of ZnO nanorods by chemical bath deposition and seed layer dependence on their structural and
optical properties

45th International Conference on Metallurgical Coatings & Thin Films

2018

Tomoaki Terasako, Ryutaroh Kitamoto, Hideyuki Okada

Fe-assisted chemical bath deposition of highly oriented Cu20 films and formation of ZnO nanorods/Cu20 heterojunctions

Nanotech Malaysia 2018

2018

Tomoaki Terasako, Shohei Obara, Masakazu Yagi, Junichi Nomoto, Tetsuya Yamamoto

Structural and photoluminescence properties of ZnO nanorods grown by chemical bath deposition and formation of PEDOT:PSS/ZnO
nanorods heterojunctions

10th International Symposium on Organic Molecular Electronics

2018

Zn0 PEDOT:PSS -

79

2018




Zn0 CBD

79

2018

Tomoaki Terasako, Shohei Obara, Masakazu Yagi, Junichi Nomoto, Tetsuya Yamamoto

Structural and optical properties of ZnO nanorods grown on ion-plated GZO buffer layers by chemical bath deposition and
fabrication of PEDOT:PSS/ZnO nanorods heterojunctions

7th International Symposium on Transparent Conductive Materials & 4th E-MRS & MRS-j Bilateral Symposium on Advanced Oxides
and Wide Bandgap Semiconductors

2018

Li Cu0

CPM

2018

GZ0 Zn0 PEDOT:PSS/Zn0

CPM

2018




Cu20

Zn0

28

MRS

2018

Li Cu0

28

MRS

2018

Zn0 PEDOT PSS -

an

66

2019

Tomoaki Terasako, Kohki Ohnishi, Hideyuki Okada, Shohei Obara

Possibility of Selective and Morphology-Cotrolled Growth of Cu0O and Cu20 Films

44th International Conference on Metallurgical Coatings & Thin Films

2017




Fe

Cu20

2017

GZ0

2017

2017

Cu0

2017

2017

2017

2017




Tomoaki Terasako, Hideyuki Okada, Shohei Obara

Chemical Bath Deposition of CuO, Cu20, ZnO and Their Heterojunctions

IUMRS ICAM 2017

2017

Zn0 GZ0

78

2017

Fe Cu20

78

2017

Cu0

78

2017




Tomoaki Terasako, Hideyuki Okada, Shohei Obara

Growth of Highly Oriented Cu20 Films by Fe-assisted Chemical Bath Deposition and Formation of Their Heterojunctions with ZnO
Nanorods

TACT2017 International Thin Films Conference

2017

Shohei Obara, Tomoaki Terasako, Junichi Nomoto, Tetsuya Yamamoto

Chemical bath deposition of ZnO thin films on GZO buffer layer and their structural and photoluminescence properties

TACT2017 International Thin Films Conference

2017
6Z0 Zn0 CBD Zn0 /PEDOT:PSS
« D
2017
Zn0 Cu20
27 MRS C

2017







