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BB/Nb:SITiO:ESDORIEEREICE TSR-EH L—F—BHOLR
Differences Between Front and Rear Irradiation in Photoresponse Properties of
Electrode/Nb:SrTiO3s Junctions
REXEHTL, OM){ER T SMEHH L, KT
Tokyo Univ. of Sci !, °Shin Sata!, Yumeng Zheng?, Kentaro Kinoshita®

E-mail: 8423526@ed.tus. acjp

(/7] HH/ND:SITIOs (NSTO)BZ A A + SEDMMFIKIC L 5 FEH N R =2 — 0 ELT o v
7 #FAE UCOREICHAP RS D[], L, y'nr“NF#ﬁ@Hé% IRMRIATH D, HEREARA
NET, va vy bR PEEEE SE T IR EORIREED NT A — X — & RN 2 TS
K%rék%:??fﬂﬁa“é EWRETHD, L, FATHIED A X F—T ik A > ¥ 7 & (ITO)NSTO

AT NA ATIL, SEHBEFRDOE O E Nb O NSTO R ZHH L TWAh 7=, BifEfEER CTH
LA E T E B S 52T, B TE BRI TO)NZ HIBR X v, BRI D> D O LS (Front)
DA T -T2, NSTO HAD Nb JRE A FF, HFih=s Lif 5 Z & T, NSTO I o DS
(Rean) N ATRE & 72 0 | EARMELO B HZREIRNFF SN D L D172 5 L WIFF S 523, Rear 75 Front
LR —DOEMEE T DIREEIL 2R, ABFZE T, ITOME Nb #EED NSTO B4 Z1ERL L, FEME
DI B 2 Feli9~ % = & T, Front & Rear D[R M2 MiEE L7-,

[EBRT71E] F 1M & O Front & Rear JlE OERS X % Fig. 1(a) & (D)IZENEIRT, EK LY
HAK Nb 2D 0.1 wt% Nb R —7 NSTO FA L1z, 200 um O F v » 7 % % T T Al,03 (150 nm)ifs
iz DC ANy X U ZYEIZ K DRI L, v T, 1ITO (100 nm)iZ &M A2 RF ANy X U > 7
WZED XY v 7T E2RYUID XD ITHE LT, ¥ v v 7 B1H NSTO &% i & 1TO DA ZEH (200 x 200
um?)IZ ITO/NSTO #2E DR SV D, AREEIC LY | Bk ZBET T ITO Eir~D BB
NG & RV HET =TI == EEEND Z & Front HIEEITH ZENTE D, #
B —EDFAE Y BIE 1.5V ZEIIN L., B ORRMKLENE 1) %2 3714l L7=, 3% & 450 nm, 58/F 50
mw o v»«*f Z 10 Sy MIRRE L. () ~D B A~

[#& 5 M 0% %2] Fig. 1(c)iZ I(t) % L —3—ON Rii DO EFAE lon(0) THASL L TRT, RO EHAOE
» OFEIE T L —F —RE 2T 7, Front, Rear & & L —4"—ON BRI | 2AHEFHICHIIN L. OFF
BRI I 2SR Uiz, BIS, Front 7217 CT72 < Rear [IZ8BW T, e THFFE(NDO.SWt% [1]) & ¥E1EL
@fﬁfnt R M OFE R FR 3 ERS X417, Front, Rear & . OFF EFD | J8/0 =R 1% ON EED | #EhN

FIZHEART/INE W, Fig. 1(d)I23E OFF % @ 1(t) % OFF [E. RO I lorr(0) THIAS{L L T3, Front
& Rear OHIEALENIT— ﬁcuio SINICEER 2 IV TARMFZEIZAE ] L 72 Nb0.1wt% K —=7" NSTO
FEAR(JE & 500 pm) D 5 450 nm 1235 1T AiBim R AR L7 & 2 A, 25%FRE & RS bive, —
Ji. FEETOITO %Hﬁ@ﬁﬁ4 X 80%FRE[2] TH D Z &, Front & Rear O Yk & it ia i
DZEIL ITONSTO R EIFET A HOMEZEITERT 5 B2 65, LLEORRIE, LiFEE
TEOREFNEFEDS Front & Rear TlRl—DOMIEIZ B ENTWD Z L ARIETHZ EnD, %O
MR BB D A RIS FF S5 Rear HEIE A EARRETH D Z & &7~ 7, [1] Y. Yamazaki et al.,
Adv. Sci. 2304804 (2023). [2] Ahmad Hadi Ali et al., Applied Surface Science 443 (2018) 544-547.

3.5

(a) Frqnt v (C) Laser ON ©  Front
/’\ laser rwd; 10 ©  Rear | {
Ti A 25 \

NDB(D.1 Wi%):SrTiOy

(b) Rear
\G

ND(D 1 WITESITIO,

' laser

(d)l 000} ©

Hlon(0)
Hlore(0)

Time [s] Time [s]
Fig.1 Schematic diagrams of (a) Front and (b) Rear measurement systems.
(c) Time dependence of current, I(t), normalized by | before laser ON (t = 0). (d) I(t) after laser OFF
normalized by | just before laser OFF.
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Clarification of Voltage—Current Characteristics and Interface States of

Metal/Nb:SrTiO; Junctions by ICTS Method

REAEET ' OB W

B, KT AR

Tokyo Univ. of Sci. !, Yumeng Zheng', Kentaro Kinoshita!

E-mail: yuzheng@rs.tus.ac.jp

[FF3] 215 /A Nb-doped SrTiO;(NSTO) & Pt=° Au
REOEEEREERN LD a v ¥ —
BalX, b - BINEM A 2R D, forming 234
RV FREAKHI AL AT — & LTI < A
TEINTWD[L1,2], Ll FmEikEDOE{L L
AE Y —FREOBRIIRHTH D, —F, Fx
134 JB/NSTO(M/NSTO) St il D K g l2 35 1) 5 %
O trap/de-trap NI A S Z T &E
X TCWNWD, 2T, FxIFRNEN ZHETE
%SRBI R B EIEACTS) 2 VT, &8
/?NSTO SEIRRE & BRI O BIfR ORI % H
R

[EBR T A#EHT Sputter {ETERIL 7=,
Table 1 (Z&FELOFREL, . BB EL & FER D
Nb J 2”4, EARAAE T 100 pmx 200 pm T
HD, ICTSHIE L IE, 0s S —ERFH D/ UL
Z(0.5V)ZFEIN L, 230 AE/N# (Pulse off) D it
ERE CODELD b TR AEN & 5 Hr 3 5 F
HETh D,

Table 1 Sample name and device structure

Sample name  Nb concentration / wt%  electrode
S1 0.05 Pt

S2 0.1 Pt

S3 0.5 Pt

S4 0.1 ITO

FEREVOELE]
Fig.1 1345-3Bt O EE—BIREFHEI-V) & 7L A
on/off DR E—FERIRFE(C(H)—)Z R LTV 5D,

2 TCOICTS HITE L baseline=0V., SHEPLIREE
(HRS) CfT~ 7z, Fig.l (a)& (b)ITi%, S1 D=ER
(300 K)F L OMEIR (200 K)D KM A2 7Rk STV
%, NbREIRWEGE . =1 Tl PUNSTO (I £
U —HEE2RED KIRICAR D & AT Y —Fit
DK L=, — 7T, Clt)—t Fptk o BJEEN N
MOIZ AR 22 R BRI B S, ZAVUIEINE
JEWZ K %22 Z Jg g O 3R IR T d 5, IR
IR @ DFEL D> 25 BB N LR AR — L HERT
DEEZEZ LD, Z O LITIRIE TH L
L7z, Fig.1(c)i S3 OFEZ /R LT 5, Nb 2
FEIX 0.5 wt% DA SRR 7 1V FRiEp 8122
SNz, —5 T, BEANBEFHOICZEZ Ehgo
B & D BRI R 72 2R SN L S A, BB
IMHP@OFRN IR FEW O PEE SN, 2D
W XE NN E R L2 R
EEZ TS, EIE off OITIE. HELLNHD
T X Y FE 1T baseline D FEERRBEIC R
%, Fig.1(d)IX ITO/NSTO D ¥ %7~ LT\ 5,
S4 XX A A — RN R L, BIEENBREO
DORBEEN R LN N—T7 T, @QDEFUENT
OB SN, EBIE off QD E S
MR SNT-, MINSTO @ A E U —Bi/EIL AR
YERT ODARRE & 28 2 J8 DAL IMEIFE L TV 5,
BB T A B LE K OGEMOET MO T
Y HIZRETHTETHD,

%3 3Ck: [1] E. Mikheev, et.al., Nat. Commun. 5 (1),
3990 (2014). [2] Y. Yamazaki, K. Kinoshita, Adv. Sci.
2304804 (2023).

(a) [Stsook

MW@0.3V =225

MW®@0.3V =36

Current [A]
. 5 5
d
ﬂ
- j
J
y

i 2 2 l 0 i
Voltage [V]

ST200K P (c)

2 1

0
Voltage [V]

Pulse On Pulse Off S1200K
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Figure 1 [-V characteristics and C(¢)— characteristics of (a) S1 at 300 K, (b) S1 at 200 K, (c) S3 at 300 K, (d) S4 at 300 K. (1) marks the
moment when pulse is just applied. (2) indicates the period with the pulse. (3) marks the period after pulse is off.
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Pt/Nb:SrTiO; # &2 H 1T 5 BiREMFHED HIE 2 M T 7= K mE AL FFf

Evaluation of interface states of Pt/Nb:SrTiO; junction to control the current relaxation process

REALEL L OCM)EF XH#' K& 20!, kB B, & W&

AT f@AER!

Tokyo Univ. of Sci. !, °Taiga Seto', Ryosuke Ohtani' , Shin Sata', Yumeng Zheng', Kentaro Kinoshita'
E-mail : 8424521 (@ed.tus.ac.jp

[ #4] 4J8/Nb:SrTiOs (Nb:STO) Hi&E X E L[]+
HRIDOHEFILIZ K 2 FE PRl =a—aE /L
T4 v HEAE LRI ARHIfE SN S, B
RICH B OREARER D FEH x5 L e D55
DA 7 — NV ERET HZ LD, BTN
LT 5 EORANR AN N D . AR TIE
SR ALBRIC K 2 SR AE (P VEAL S 53 )
DIEAE ICTS 14 FIV TR L, et
L OREBRERE L.

[ 3252 J577%] Nb (0.5 wt%) -doped STO (100, F ifi
BFBS) HLAE LRI A Sy X VT L EREM Pt
(200 X 200 um?) , THEBEM Ti/Pt & B L 72
(As-Depo) . Ll 7=, HAIZ800°C, 10 2D
KRT =—%&hE L CR—F&M4CERLZET
(Air-Anneal), 800°C, 10 /3 D/KFET =— /L % fii
L7237 (Hx-Anneal) Z{E#I 1L 72, &3 7 CIHEC
PURKE T OB AR FReME A R L . ICTS ik
(Pulse height : 0.25V, width: 3s) (& &~ TRk
REZ R L 7=,

[RERKEOBE] K5 COBREXMESL O s
DXPS T Liced ZA, RRT7 =— /Wl X5l
FERMEORA, KEFT =— Ik HeERIME

OEEIMD R S A7z,

Fig.1(a) (2% F DI - VEE L 0.1 VTOEGTLL
R, BTOHRFTAE VIENHER ST,
Fig.2 \ZIKHEPUIRAE(LRS) 2 EEAALES (t =
0s) 75, 100 BFE COEFFEMEEZ, t=0s
BT A ERME CHEIE L TR d.  As-Depo &
4% &, Air-Anneal 1X1F & A BRI A
U9, Hr-Anneal TII RN EHAEFMMNAE T,
Z OFEFIT R R RIC X B, BT O H)
ENARETH D Z & AT 5. Figl. (b)IT ICTS
OFERZRT. As-Depo 1T/ OFF (t = 0) [E%
2D LT R &N, EO%ESICHIET 5. —
77 Air-Anneal [ZIEBEOZELR RO, ZHUE
AR BEDOFEACIZETH G T DL WEN DY As-Depo
WZHIE L T -4 THDHEELXLLND. He-
Anneal |XEEE OFF (t = 0) E&ICEENAKIC
WD LT R8N, £ O BATHIREE~ & BT
W5, ZOEITH R EDOIEA 4 OBHE)
LD REBEROEICENT DL EE2LND.

[2%E3CHR] [1]Z.-H. Tan et al.,, Sci. Rep., 7:713

-
—

(2017). [2] Y. Yamazaki, K. Kinoshita, Adv. Sci.,

|Current| [A]

|Current| [A]
[Current| [A]

2304804 (2023).
AN
\‘\"\ 3.2x10!

T
Air-Anneal

W Air-Anneal | " H,-Anneal |
T [ N R S =
Time [s] Time [s] =
E
(®) E
2340 4 1 T T S
418k 1 Z
330) I\ 34f
= B2 | :wwwwmwwmw = 1
:Q BI0F \ ‘%‘dl- 4 % ’ Ti [ ]
| - ime [s
»of —  BE 3 EE 1 a6 | BE 1
79 ON As-Depo ON Air-Anneal wiv  ON H,-Anneal
-4 2 0 2 4 6 -4 -2 2 4 6 -4 2 0 2 6
Time [s] Time [s] Time [s]

Fig.1 (a) I — V characteristics and

(b) ICTS spectra of As-Depo, Air-Anneal and H,-Anneal samples

Fig.2 Current relaxation characteristics

after Set process
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CeRAM [GAIZEF7= NiO JEED S X + CVD FfE &
ER - mmlcsT5T Yy MNEBBRZRO BRI
Electrical Characterization of Mott Transition at Room and High Temperatures
in Mist-CVD Deposited NiO Thin Films for CeRAM Applications

REBLEMMHEXP

OM2)thE =F

, BE IEE, =X R, @& Fz

°Mamoru lkeda, Masamichi Azuma, Tsubasa Miyamoto, and Hiroyuki Nishinaka

Kyoto Institute of Technology
E-mail: m3621006@edu.kit.ac.jp

1. XC®IC

FRAHESE - A £ U (Correlated electron Rando
m Access Memory : CeRAM)ILjkFE % K—7
LB RB LRI L RBELSNDE
KEHIENC &5 E v NEBE AW R IHROR
FRMEAEY ThDH[1]. AAE VTR
SR E COIRWVEMEIRERPH, @miEEhE, C
MOS 7'ut 2 & DHEHMZR EORKREHT D,
AT CIEFAE > 22— MEIZL Y CeRAM
MIFES TN D, ARBFTETIE, ZIRICL A
EOPWBIEITENS I A RCVDICL Y RHER
— 7" L7z NiO HEZTER L., 731 2 ZAFHR
L7z, =il LV 125°CTOEELHED D
CeRAM DEIMEAZ R L 72D THRET 5,
2. EBRFHE

k3% K —7" L 7= NiO % PUTi/SiO»/Si 5t 11z
REE T T E 72 IR R A ATRE 72 X A b
CVD 2L VIR LTz, £7o, BiEMmE LT
Pt Z ANy & U7 THFEL, Ty XY
A X 16 umd @ PYNIO/Pt 35 T- & 1ER L7z, 1F
BLUT=7 3 ZZB LT, ®|ilk & 125°CTOE
T FEIERE & 1T -7,
3. EBRRERLEE

Fig. LIZ/ERL L7 7 /31 AR L OER
TOHOV =01V DL ZOEPUER = VINOEAL
BT, FIPREENMEIR I CH Y . 2T

A T CeRAM OEIEL —Ed %, £7-. 30
BILEDAA v F o TEEICHEEI L, AE Y
ELTHEREL TV D Z 3D, IRIC Fig. 2
(2SR IS LY 125°CC O 78 i FB L I E D #it R
T, BIRBIWI25CTOAL v F U JH)
EARBLIIL TRV EITRETHRR5h T
% X 912 CeRAM @ W EAAMEZ A L Tu
L2 NN, U EOfERELY, I A N CVD
TikF#E F—7 L7 NiO % v 7= CeRAM D3
REICAEI L, |EB L WN125CTOARA v F
TEWEOMERIZR I LT,

BE R

[1] C. A. Paz de Araujo et al., APL Mater. 10,
040904 (2022).

0.4 mm®

1E+08
416 pm® -,
C-dODEde/ | — 1E+06

- = 1E+05
SiO,

8 1.E+04

S 1E+03
]
‘B LE+02

[}
o 1E+01

Substrate Cycle

Fig. 1. Device structure and resistance change
under applied voltage.

T ]
o
o 125°C
E g E 107
g 1 €107
g g
3 1310
107 —— RESET operation] 107 —— RESET operation]
10 — SET operation 10° - SET Operatlon
0 1 2 3 0 1 2
Voltage [V] Voltage [V]

Fig. 2. IV characteristics of C-doped NiO
at (a) Room Temperature and (b) 125°C
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F—REHEICEZILFILE TIO hOBERERZAES
R UBEE#EE D/ B ESKFEREN

First principles calculations of oxygen vacancy behavior and shear plane structures
under electric field in rutile TiO:
BRABEEMBET ©CM2)/NREH, DIAO ZHUO, BEFE#Et, EHEA
Osaka Univ., “Yuki Koizumi, Zhuo Diao, Tetsuya Tohei, Akira Sakai
E-mail: tohei@ee.es.osaka-u.ac.jp

TR VT AR TIONT, AR AE Y RAEY AZ~OISHBER SWOMEIO—2Th D5, FF
(ST SN VT VR TIO, 1 Tlk, BIEAINC &> THEHOBBLILONME B SEH 2L T
EHAGIET 2[1), £z, MBREANERECESE Lcm XM (SiWE) OB, ZOIEbF;
PEICHBEEZ 525 ZERMONTWS2, LArL, TALDBRIZEWT, ToFiBf L e 5 5ME
% FCOMFEZILO N 7 b - EHCCER OZ B OFFHIII 50070 > TV, £ 2 TABIE T,
Berry phase JA[3]IZ 5D <HMEEESs T 25— JRBEH R FiE 2 VT v F VR TIO, NS K OVSY I
S & OUTEFIZ 30T 2 e 22 fLAEB) OSNIBEBIGHRATEMEIZ DWW TEER A AT L 72,

HEFE  HRET NV E LTV AR TO, D 3X3X4 X () (b)
‘o: ‘o:‘o: ‘o: P Qp kP wp
—S—R L (Fig 1) #HEEL, AL RERTOREELD NN BuBusws
\ . - - ori Y o ROROROK
WRLBBBREHALE, ¥, LT e iE o0 NN NN GRORORD.
AT TSI L, ST <2 B V1/2[0T1]ic k- C mmpphgh‘dmm%§§§%§%
F 7 ORE 2 AT E S8, (121) K% ON132) 87 W i i o0 & X >317%7%7¥$¥

FIERE L, BEERICBT 2R RV X— R ORISR o oo

BALF RT3 TR FLE PAW 350> VASPcode Zffi i L, g Fig 1. 334 supercell model (216 atoms) of
. - rutile TiO2 (a) 001 plane, (b) 100 plane

FZ2 L OB EFEIK 1L Nudged Elastic Band (NEB) 412 X Y &t

B L7, RERCRDIMEIEICTK LT, Berryphase 1EIZHD @) & ®) ] N
WOAMBESOMREEA L, ATBETICBT 28T % T & mn&{ﬁil
JLF—1% CP2K code & 7= —SEHEIZ L » TR 7=, o ‘;m\:: A
HEME : Fig 2(a)(b)I2/VF LA TIO, D[100]771H & [0011)57 —_—

. (©)1s , ,
IS = 7242 lOBEZE A OB BEE (PathA, PathB) & [ PahAlonerd | = omviem
WHROEMS A% R, Fig. 20)\ Path A IIESFER 2 ' -
([1001J51) Z A L7 DIk 3 LR —TF a7 7 A1 5 o[ 7 : .
B, BROMICEY, BB X —REEOMEHAZL o5 .

LT\ %, Fig 2(d)lZ PathA, Path B ZALZAUCNE ) % Reaction coordinate

G HFOER &AM Lo x 1 2—osirrn @ %

T, BARAYIZ[100] 7 10 OPEHL = RV —(X [001] 517 & b éw”""
RTRNSVZ ERDND, T ORSFIE[100] 7102 EEZE 1L Bl -
AEE LTV & D EBREE R e — BT B, 7o BN g

M2 10 MV/em OFER ZFN$ 5 & PathA, PathB Th <
ATHE T RV =78 14.9%, 14.5%A L, #0510 Tld%
TR 14.7%, 1L6%MM LTz, 0 X 9 RBFURLAEDM Y et
B, BYITE NI 51T D AR T ORI /L X — O FF R Fig. 2. (a, b) Migration paths of oxygen
Boy B, SEEHOME « WEERRICE 535 52t vacancy and directions of external electric field
) e v . . . (c) Migration energy profiles for the oxygen
M5, dH Tl FEBRIC K 2 BWra O & - HIEOEFEOB]  vacancy under forward electric field (d)Values
SUEHL L LI 20D A D= R AN TERT S of migration energy under electric field.
<HREARFEO —ER I JSPS FHFE JP23H01687, JP24K00926 D BhRK % 5% () 7= >
[1] R. Miyake et al., ACS Appl. Electron. Mater. 4, 2326(2022). [2] S. Takeuchi et al., Sci. Rep. 9, 2601 (2019).

[3] Al. M. El-Sayed et al., Phys. Rev. B 98, 064102(2018).
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PUTIO BIRETIAMEIZCHE T HABREA S L Pt DEFRE
Distribution of oxygen vacancies and charge state of Pt for Pt/TiO2 model catalysts
AXRBET °fK BX L x kR AE
Kyushu Univ. °Ryugen Suzuki, Hajime Hojo, Hisahiro Einaga
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Figure 1. (a) ADF image (b) EEL spectra Pt/TiO, model catalyst at O-K edge (c) Intensity ratio of lig/leg
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Fig. 1 (a) XRD 0-20 patterns of VO, films (b) XRD VO, {101} pole figure of VO, thin film
grown at 600°C (c) Temperature-dependent resistivity of VO, thin films.
References [1] Zhou, J., Gao, Y., Zhang, Z. et al., Sci Rep, 3 3029 (2013), [2] H. Nishii et al., Journal
of Crystal Growth, 626 127484 (2024)
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[1] F. J. Morin, Phys. Rev. Lett. 3, 34-36 (1959). [3] S. Chouteau et al, Appl Surf Sci. 554, 149661 (2021).

[2]J. G. Lu et al, Chem. Phys. Lett. 441 68-71 (2007). [4] T. Kano et al, Adv. Mater. Interfaces 2400038 (2024).
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Detection of p-cresol as a body gas marker for Kidney disorder by WO3 nano-
structural patterned gas sensor
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In recent decades, biomarker gas detection has become crucial for early disease diagnosis and
environmental monitoring. Various VOCs, such as acetone for diabetes, are key indicators of
physiological and pathological states, necessitating reliable detection methods. Among these, p-
cresol is a significant biomarker for chronic kidney disease (CKD) [1]. Monitoring these biomarkers
in exhaled breath or skin gas is vital for early detection and management. Skin gas sensors, in
particular, offer non-invasive, continuous monitoring, providing real-time data without the
discomfort of blood tests. Traditional metal oxide semiconductor (MOS) gas sensors are valued for
their high sensitivity, compact size, and affordability [2], but they suffer from poor selectivity and
characteristic drift. Our study addresses these issues by introducing a highly sensitive WOj3 nano-
structural patterned sensor, developed through PLD and lithography processes, optimized for
detecting p-cresol, thus enhancing accurate health monitoring.

Figure 1(a) shows the schematic representation of fabricated WO3 nanowire gas sensor towards
p-cresol gas molecules. Figure 1(b) shows the X-ray Diffraction (XRD) patterns of WOs3 thin films
(thickness=~100nm) deposited at 200°C~600°C using a pulsed laser deposition method. The results
indicated that thin film deposited at 500 °C and 600 °C, showed sharp peaks of (200), indicating
optimal crystalline formation. Fig 1(c) demonstrates the gas response of the WOs-based sensor to
exposures of p-cresol and acetone. The sensor exhibits a distinct gas response towards 100 ppm of
p-cresol at 300 °C, as depicted by the black curve, which shows a rapid increase in resistance. In
our study, we are further modifying the sensor to enhance its response to p-cresol, aiming for higher
sensitivity and selectivity in detecting this specific biomarker.
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Fig.1(a) Schematic representation of fabricated WO; gas sensor, (b) XRD patterns of WO3

1.0E+7 -

thin films at different deposition temperatures. (b). (c) Response curves showing the sensor's
performance in detecting p-cresol and acetone.
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Reference [1] Poesen, R., Viaene, L., Verbeke, K. ef al. cardiovascular disease relates to intestinal
uptake of p-cresol in patients with chronic kidney disease. BMC Nephrol 15, 87 (2014).

[2] Shendage, S. S., et al. Sensors and Actuators B: Chemical 240 (2017): 426-433.
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1) T.Minami, “New n-Type Transparent Conducting Oxides”, MRS Bulletin, Volume 25, No.8, Aug.2000

2) AAT B, 5 84 [B] i B S K TEEINRIH S, 23p-A307-4, (2023)
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—F—HERIEIC X VL, 74 ) v 2T 7 40 X 0 AEEREIRIYIC 2 3§ PYCr FE 6 % AL
DfHF 72 6 um OEMEICHEEREEZH 3% VO, 734 A(Fig.1(a), (b))% AR %2 2 T
TEREL . FHGREE 51 "CCEWR-BE-VFFENE Z 17 - 72(Fig. 1(c)). % DAfHR. RARHL
{722 LUNRIERIUNA A v F 2REECHMI L, MR VO, F A A4 v 4 itk
FEWICRELS BB LNAAL v FEEI LI BB LB D27z, THIFEERTIC, &
KAED VO, F AL v %E | Electrode s (C) ’
LA & 7= m R P I 03 T

T, BT Y 2 — A nEL - <
) VO, onhBN | Wm: Micro- ¢
% E}%b% L 7 %% ThbDL % constriction |©
2 bn. Bl s mEs s ©
Caf%f&ﬁ%x/f ‘7‘?’7&m‘ rode OE.OOO 5 ()10 15
Voltage (V]

Belc3 3 C L %R L L  Figl: Optical microscope images of the micro-constriction VO,
on hBN devices. ((a) wy, = 2.3 um, (b) wy, = 7.0 um) (¢) I-V
%o curves of both devices. (red: w,, =2.3 um, gray: w,, = 7.0 um.)

ZE ik [1] Genchi, S. Sci. Rep. 2019, 9, 2857 [2] Ago, H. Nature Electronics 2023, 6, 126
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[1] C. A. Paz de Araujo et al., APL Mater.

10, 040904 (2022)

[2] D. Tahara, et al., Jpn. J. Appl. Phys., 58, pp.
SLLB10(2019)
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PRJZ 30nm @ IGZO Zz H4F / ¥v v 7 LICHKL 72z, ¥ v v 7E2350nm & 1 um BT
ZIKFEH 2R v v PR FNF R Fig 1, Fig. 2 1< d (@MERE 300°C), ¥Fv v 7R
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Fig. 1 Hydrogen sensing on 50 nm nanogap gas sensor. Fig. 2 Hydrogen sensing on 1 um gap gas
Sensor.
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Evaluation of CuO Nanowire Sensors with p-n Junctions Prepared by Atomic Migration
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BESEZHWNT pn 6 CuO /U A Y HA/ERL L, ZO%EkRE Y IEREZ RN L 7.
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YU REIC 100yl OD=F Lo 7Y a— WEGHATKRZ F LIZBEo, BRAIEZRE L.
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IZ R D ERAIE, CuO & T 0.2 vol%iEE, CuO/TiO; & TiX 10 vol%iREE D 3 K&
Molo. U THERED EG RERFMEZX 3 1R T. iR P&, ERSfEfmTsECicELE
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CuO 7/ U A YIREIFIC TiO, Z V5D Z & T, EGIRIRICKT 2 VP HREA LT HZ &N T
2. TN DB HEREDEWE R L 72K 53 ORI EREIZ DWW T, YHWET 5.
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Fig. 1 Schematic diagram Fig. 2 Time responses of CuO and Fig. 3 Response time and
of a CuO/TiO; sensor. CuO/TiO; sensors for EG solutions. sensitivity for EG solutions.
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Van der Waals Interactions Between Non-polar Alkyl Chains and
Polar Oxide Surfaces Prevent Catalyst Deactivation in
Aldehyde Gas Sensing
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Catalysis-based electrical sensing of various volatile organic compounds (VOCs) on metal
oxide surfaces is a powerful method for electrical molecular discrimination. However, it
suffers from catalyst deactivation caused by the poisoning of catalytic sites by residual
analytes and/or catalyzed products on the surface during sensing operations. This study
highlights the underestimated role of van der Waals interactions between hydrophobic
aliphatic alkyl chains and hydrophilic ZnO surfaces in catalytic molecular sensing. These
interactions significantly mitigate catalyst deactivation during the electrical sensing of
aliphatic aldehydes on ZnO sensor surfaces. To achieve this, hydrophobic aliphatic
phosphonic acids (octadecylphosphonic acid-ODPA) were immobilized on ZnO nanowire
sensor surfaces. Electrical sensing measurements indicated that ODPA surface modification
significantly reduced the recovery time of sensor responses to nonanal molecules by an order
of magnitude without compromising sensitivity. Spectroscopic measurements revealed that
nonanal molecules directly coordinated with surface Zn ions as oxidized carboxylates by
penetrating trans-zigzag ODPA self-assembled monolayers (SAMs).
Temperature-programmed measurements demonstrated a significant reduction in the
desorption temperature of carboxylates as reaction products on ODPA-modified ZnO surfaces
to below 150 °C, whereas the carboxylates on bare ZnO nanowires remained above 300 °C,
indicating a significant decrease in catalyst deactivation. IR p-polarized multiple-angle
incidence resolution spectroscopy using deuterated SAMs revealed changes in the
conformation and orientation of alkyl chains within the SAMs caused by aldehyde adsorption.
Density functional theory calculations revealed that accumulated van der Waals interactions
between hydrophobic long aliphatic alkyl-chains and hydrophilic ZnO surfaces significantly
contributed to adsorption molecular kinetics. Consequently, a model is proposed based on
alkyl-chain-driven dynamic surface-covering behavior to destabilize catalytically oxidized

product carboxylic acids on sensor surfaces.
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