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A SCIX Flexible Sensors Utilizing Functionalized Oxide Films Fabricated by Controlling Spin-spray
Reactions and Post-treatment Below 90°C(A £° 2 7" L — [ ifilfEl & 90°CLL T O AL |z X v /R U 7~ R AR Y
MBEIZE D7 L% v 7)) LB L TR TR EN, FRRdFRIC Chapter 1~7 O 7 B TR S TN

Chapter 1 "General Introduction” TiZ, IR LWIEA V7 L X o7 o olE& L BER AL L 72 £ T,
Cuz0, Cu0, ZnO Otk L ISAFIZFEN LTV 5. & 51, TN 6HOMEEZ 100°CLL T CERAIfEL T 5 AV A7 L
—ELEBHTICBHRBLIEI A « AP VAT LB OWTHEEL L 72 G, RGO E#EKZ I LT\ 5. Chapter
2 ”Phase-pure Cu20 Films Fabricated by Spin-spray Method” CiZ, SOtk T F Y 7 ANaOH) & 7 E=7
KWNH) DRET VA VR A AW AE L ZA 7 L—RIZ L0, 70°C OIRIRTHAR CuO IROMERICHIIL, £D
IS, FUBHAHE 2 e ERIANE 2 2 0 BRI 975 2 & T CutdmR{bAsie 2 0 12 < < WITHTER CutA A
UMBOSTHIHE SN D Z & 22T T D, NaOH JREEHDIN SRS S22 FE OHDIN & LIDEESERLAIC 59 2 DIk L
T, NHsiREEFANNIHRLF- YA ORI & QOISR EA D D Z & &m L, FREICE Y 2-3 pm EOiHH
{b Cu20 % PET EAK 12 10 50 CrEnddERE -2 Z & 1ZakEN LT 4. Chapter 3 ”CuO Nanostructures Fabricated
by Spin-spray Method” Ci, FUENRIZHISEAVIR, RIGIKIZ NaOH iR % Hviuid PET 54k EiZ 90°C T/ &~
— "B 72 2 BAE CuO EXERIF[RE CHH Z L 2/R L, TOBME LT, MBEDOFEHR BT VD ) ORINK E %
BAETHAE AT L—SIZ &0 CulOR) 2 AR Sh, 215 OKRFRESIZ L2 FATREIC L > TF /7 v
— b OBHIEE T/ D LRI LTV A, FERRIRICH 7 = VERSEIRNAR & W TSR E S L CEE LT/
Vb FAZ—MEL DD L, =T L UT I BRI A VD & ERICIEEIC B E LT —

T VA REEZID Z L 2R L, ZTOEWNFIAE Y AT L —KIGREO OH-EREIZH D 5B LT\ 5. Chapter 4
“CuO Thin Film Fabricated by Mist Spin Spray Method” TiZ, MEFHGILIZL Y 2-3 pm BOWR(I A M5 7
BIFBHK & BONREWFGT A I A b« A AT L —EEBFE L7z BT, BURHRIZHT o I 88K, ROGIKIZ NaOH
EROREEMH(LIZEY, 77 v 7 D7 33nm EOREE 2B CuO #REOERIZAII L T 5. FEHARH O
NHs BESHI L TRLT- YA AR T DI, N RE vy FHKRT LI 2R, TOEBICT /RLTIC
X2 BTFHCIADROFARENEE 2507 T\ 5. Chapter 5 “Conductive ZnO Films Fabricated by Spin-spray
Method” Ci¥, AV VAT L—ikTr VA A 2 RMLUTFERHK & pH $IEIZ1T 5 KISERE D HERL L 72358
ZnO i UV 42 LB REBLIT D A U =X LOKGEEZTT> T %, TOF-SIMS ° NMR HliEEOT—# %
LI, BEPICE 7z HeO X° OHJEDS ZnO OYEfitish Rl X o TR ATIRCEIR D KSR FF-— & 70 % Al
PEERELTWD. Fiz, 20 UV BRFIC L A IBUEO RIE/2KN 7 = BRI/ L=/ 2 v Rk ZnO
ECTHELNDZ L E/RLTUWD. Chapter 6 “Flexible Applications of Metal Oxide Films Fabricate by
Controlling Spin-spray Reactions” Ci%, Chapter 2 ® Cu20 =23 7 AN ATICER 2 7t L CRIE 3 2 A TR
IR 2T 5 Z L nb i ¥ & LT, Chapter 3 7/ o — b7 LA K5 CuO IEAMEHIZ(L A 20-80%
LIRVBERFICB W TEWEEMEZ R 2 LB EE > & LT, Chapter 4 @ 30nm E® CuO #HEiL7 /L2
—AErH L LT, Chapter 5 TERIL7=F / 7w MR ZnO L Chapter 2 @ Cuz0 BEOREEIEIL 7 + F T 4 T
I H—=E LT, TNENT LI TIVIGHTE A HEMEIZ DV GRRTUV 5. Chapter 7 “General Conclusions”C
%, AR TH LN RREEZELOT, farim L Tn5.
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Flexible sensors received significant attractions in many fields including healthcare and wearable
electronics. Among various sensing materials such as metal, conductive polymer and metal oxides,
the advantages of metal oxides, including their non—toxicity, low cost, and long—term durability, are
of great significance in the development of flexible sensors for wearable electronics. However, there
were few reports on the flexible sensors based on metal oxides because it is difficult to fabricate metal
oxide films on flexible polymer substrates with low heat durability by conventional fabrication
methods due to their high fabrication temperature. In this study, flexible sensors utilizing
functionalized oxide films were fabricated by a spin—spray method and a mist spin spray method. In
these methods, metal oxide films were fabricated at low temperature (< 100°C) with a high deposition
rate, which allows the use of flexible polymer substrates with low heat durability. Phase—pure Cu,O
were fabricated on flexible polyethylene terephthalate (PET) substrates using the spin—spray method
for bending sensors. The Cu;O bending sensor was capable of detailed monitoring of large— and
small-scale human motions. In additions, the sheet—like CuO nanostructures were fabricated on PET
substrates via the spin—spray method for flexible humidity sensors. The non—aggregated CuO
nanosheet array sensor showed promising performance with high sensitivity, rapid response and
robust durability. Flexible photodetectors based on ZnO films were fabricated on the PET substrates
by the spin—spray method. In addition, the mist spin spray method was developed to fabricate CuO
thin films approximately 30 nm in thickness for flexible glucose sensors.

% @ FSCEEIT. FI3C 2000 5L #0300 5% 1 ET ORI 50, b LIFEEIL 800 FEA 1 MR L T2 &0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HEE @SBRI R LRIV —F IRV (T2R2) IZTAZ— Ry MARIINET DT, AR ATREZRHIFH D N TIERL TIZEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




