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1. VBLOHE
(Outline of VBL)
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(Organization and Related Schools of VBL)
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1.3 VBLOWZERNZA (Research Targets of VBL)
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2. VBLOEE [LEEH
(VBL Educational Events and Publicity Works)






2.1 % 23[E VBL 2RI L (VBL Symposium)
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2.2 VBL 27+ — (VBL Seminars)

VBL &I —I%., S OFFZEOE AN DWW TEFIZ D 512003003 <M T D720 DH D
T, HIEFIEE O F 2 2 VBL MEAMIRIE A 23 BB WO CRMES Lz, AEIZIZZOREEREL
T, B3I — B O LB LR a7,

2019 F£ESE 1 [@ VBL €275 —

HEF: 20194 8243 (k) 16 B 30 90~17 B 30 &
BT RUFy— - EDRR - TFART F)— IBERUFr¥—iR—IL

ZEBm : Christophe Sinturel #3#% (CNRS-Universited’ Oreleans, 75> X)
(VBL B E#i%)

#8 B : Block-Polymer Thin Films for Nanopatterning Applications

Professor Christophe Sinturel is one of the leading scientists in morphology control of complex
polymer systems such as block copolymers or polymer blends in thin film states and its possible
application. Particularly he has attained several excellent achievements by using a clever solvent
annealing method. The scientists or students other than polymer science field can also enjoy this

lecture.

VBL ZE#HZ L L TARFZHMSNDL AL LT RS ({4) @ Christophe Sinturel #id%iZ L5 &
=& BV LE T, Sinturel %I 7 v v 7 LEGIRANEIR T T 2 BLAEE R O — A& T
T KEMEZED HTBRICEO N %2 LR SIE T Rl =—v) OFERET, Bl LR
EFRFCHE LI ET, HEMATICIE, TEM, SEM, GISAXS 7 8 ZBRE L. /L7 7 (LA & 13575
HEEREE B 222 L CWVE T, AT I BRI 23 BT 2 72 R T8, B D benotE
B AIEDT I L AN HEEO AT O T, b2 - MBS OME . AL E > CEEOH HEEIC
BHEBEZTONET, B RN IZTUEEN T,

B fre i
VBL #MEAMTEE (TEABEEANIEE . 4 B RFRHTEEIR) & L TH~\ L7 University of Orleans
(72 A) @ Christophe Sinturel Z#/Z L Y . [Blockpolymer Thin Films for Nanopatterning Applications |
CRELTAEREE I =204 H24 B 16 I 30 43725 18 BT VBL3 AR —/ W THfES L E L7z,
Sinturel ZdZi%, HEP O 7 v v 7 KEEERSCKR Y ~—T Lo KRR EDOEE Y 7 b~T7 U 7 ILVOfEE
D5y B THR 2 U — N3 DIERRIEHE O— N TT, iH TIL, EEER OMERI#ENEE CH
HNZEARZH T, FMAOSMFICHEE L7 TH N0 ZWFEN6 A | Sinturel BdZ1 T4 R
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2019 £ E 5 2 [ VBL €275 —

BB : 20196 48 (k) 10BF304> ~ 12850042
Bf: v Fry—EDRRSHKRIM)— WI—T 12T IIL—L

&AM : Saida Mayela Garcia Montes#2i#%  (Universidad Auténoma de Nuevo
Leon (AF3), (VBLEFEAEZHIR)

72 B : SURFACE MODIFIED HAFNIUM OXIDE NANOPARTICLES WITH ORGANIC ACIDS
SYNTHESIZED IN SUPERCRITICAL WATER

HE

Hafnium oxide nanoparticles were synthesized under supercritical water with and without organic
acid surface modifiers to produce grafted nanocrystals. The materials synthesized displayed unique
controlled-shaped morphologies by using either propionic acid, citric acid, 3,4- dihydroxybenzoic
acid or gallic acid as demonstrated by transmission electron microscopy. X-Ray diffraction analysis
showed that monoclinic Hafnium oxide nanocrystals were synthesized in this manner. In such
syntheses, organic acid molecules directly interact with the nanocrystal surface through carboxylate
bondings. Chemical bonding of organic acids grafting the surface of the nanoparticles was evaluated
by Fourier transform infrared spectroscopy. The grafting density was quantified from the weight loss
measured using thermogravimetric analysis. Nanospheres and nanorods were obtained by tunning the

surface modifiers and the supercritical conditions of the synthesis.

Keywords: Hafnium oxide, supercritical water, Organic acid grafting

B R
VBL #EAWZEE (AHBERFEEHEER) & L TH~ L7 UniversidadAutonoma de Nuevo Ledn
(A% =) @ Saida Mayela Garcia Montes #£24%(Z & ¥ | [Surface Modified Hafnium Oxide Nanoparticles
with Organic Acids Synthesized in Supercritical Water| & &8 U7-fE50& X F—72%, 2019 4 6 H 4 H 10 FF
30 73725 12 FFET VBL3 B —7 1 7 — LI TRl S E LT,
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2019 F£E 5 3 @ VBL €275 —

BE : Fa30FE1TA128 (B) 138005 ~ 1485305
5T TFERSERARS 1418 RE

sEEM : Nguyen Xuan Viet #H{E#£%#2 (Faculty of Chemistry, VNU University
of Science, Hanoi, Vietnam, VBLE 8 £%i%)

#8H : Nanomaterials in biosensors application

HE

A developed variety of biosensors have contributed significant impacts on daily life. Essential
issues to take into consideration the integration of biosensing platforms include the requirement for
low costs and large scalable, particularly for point-of-care applications where user-friendly must
also be considered. In point of these developmental factors, electrochemical methods are the very
potential candidate techniques due to their simplicity, high sensitivity, and specificity. The primary
focus of my research is to improve the utility of nanomaterials, which are currently being studied
for a variety of fields as electronics and medical and sensing platforms. Highly sensitive and stable
nanomaterials-based biosensors have opened up the possibility of creating novel approaches for the
early-stage detection, diagnosis, and monitoring of disease-related biomarkers [1, 2]. The attractive
properties of nanomaterials have paved the way for the fabrication of electrochemical sensors that
exhibit improved analytical capacities [3]. This presentation introduces nanomaterials based

electrochemical sensors and to show their benefits in some biomedical applications.

References :

1. Viet, N. X., Hoan, N. X., & Takamura, Y. (2019), Materials Chemistry and Physics, 227, 123-129.

2. Van Dat, P., & Viet, N. X. (2019). Materials Science and Engineering: C, 103, 109758.

3. Viet, N. X., Kishimoto, S., & Ohno, Y. (2019), ACS applied materials & interfaces, 11(6), 6389 - 6395.

BRI

Nguyen Xuan Viet 642 (VNU University of Science, Hanoi, Vietnam) ®-& < F—73 2019 4%
7H19H (&) 15KF00 4375 16 FF 30 43E T C-TECs F L v ¥V aEyr XTSI,
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_31_



DFFE L Em A 1T o 7,

At I J—7Ti&, [Nanomaterials in biosensors application] & \Y9 %A K/LT, /A A&
YT OREREE T MR E W e R A IS T AR M TN, XU OIS, 2
AFRTTTTy T F—LDOFERICBNTL, 2= —T7 L FI—=TdbsHZ
ELBRTDLENDY , RA L NAT T T ~OIEHOEE, K= A M CRBUEITEAT
EOMENDDH, ZNHDORIZBNT, BERALFRTEIL TOBEMS, ®EE, BXW
Rt 7-0, FEFITHNINTH D Z L3 Shi,

wa%émﬁ”im4ﬁt///& BT DT MO MM Z EIES 5 2 LI ERD

BN TWIZ, MBE TREEDO D 5T/ MEZ VT A A i3, REICEET S
/*‘4 F~——ORWRHSZW OO0 LW e —F 2 RZB T LN S5 2 &
DRI ST, KR, I—R T ) F o — T E T D & 5 R FRI S A
oI TIEL, AMBREDBEENME - 2 X b - BIREMZFRFHZAT L2 LRI, 4
BOBRBNIFFSND D THoTz, K I T —IZBWTIX, BE &R 15 4R8P

L. R EmS TN,
KRB Hed RO « 2 A7 LWFZEFT Aok L2 bo =2 ZE/EE v 2 —)

_32_



2019 £ EE 4 @ VBL 27—

BEF: 2019410 A4 B (£) 16 B00 ~17 K30 &
HET . TEEMIRE 1 568 10 & 1101 BEZE

Z2EM : Mihai|-Dumitru Barboiu 2% ( Institut Européen des Membranes de
Montpellier, CNRS, 75> X) (VBL BEEZIZ)

#28H : Artificial Water Channels

HE:

This lecture discusses the incipient development of the first artificial waterchannels systems. We
include only systems that integrate synthetic elements in theirwater selective translocation unit.
Therefore, we exclude peptide channels becausetheir sequences derive from the proteins in natural
channels. We review many of thenatural systems involved in water and related proton transport
processes. Wedescribe how these systems can fit within our primary goal of maintaining
naturalfunction within bio-assisted artificial systems. In the last part, we present severalinspiring
breakthroughs from the last decade in the field of biomimetic artificial waterchannels. All these
examples demonstrate how the novel
interactive water-channelscan parallel
biomolecularsystems. At the same timethese
simpler artificial waterchannels offer a means
ofunderstanding water structuresuseful to
understanding ~ manybiological  scenarios.

Moreoverthey can be used for thepreparation of [l

highly selectivemembranes for desalination.

References :

(1) M. Barboiu and A. Gilles, Acc. Chem. Res. 2013, 46, 2814-2823. (2) M. Barboiu,Angew. Chem. Int.
Ed. 2012, 51, 11674-11676. (3) Y. Le Duc, et al., Angew. Chem.Int. Ed. 2011, 50, 11366-11372. (4) E.
Licsandru, et al., J. Am. Chem. Soc. 2016,138, 5403-5409. (5) M. Barboiu, Chem. Commun. 2016, 52,
5657-5665. (6) .Kocsis, et al., Science Adv. 2018, 4, eaao5603.
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R 30 4 EES 5 [ VBL £3F—

BHEF : 202028218 (£) 1385004~
BT : C-TECs 5F F+LwPaEUX

ZEBD - Frédéric Mercier £%t3%  (Frédéric Mercier, SIMAP lab., CNRS,
Université Grenoble Alpes, France, VBLE B #%i2)

#8H : Process design for advanced materials in energy applications

2

New, high knowledge-content materials, providing new functionalities and improved
performances will be critical drivers of innovation in technologies, devices and systems, benefiting
sustainable development and competitiveness. In many situations, developing the right materials by
taking into account all of these constraints is the bottleneck to industrial innovation. To do so,
designing the proper process for desired physical and/or chemical transformation of materials

during their synthesis is one of the key points.

The first part of the talk will be dedicated to the Top Seeded Solution Growth of SiC (Silicon
Carbide) with an emphasis on the process design based on multiscale modeling. In a second part, |
will present recent progress on optimization techniques we use at SIMAP to fulfil the demand of
new materials. In particular, I will present how a “Design of Experiments” approach can be applied
to multi-variables processes in order to obtain the maximum of relevant information with the

minimum of experiments.
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2.3 VBLEEZ (VBL Lectures and Experiments)
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T L7
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FORSR A TR RHESIR 2 X 2 [ kTR SnS OIEE - AR MEE ] LIl Rk REURSREbe TR i se kb o
LB RTBMEF ) Fa—7 | EEL#E TN T L BRI, BT BMAHCE T 2 IS TEREADNS ., HidE
WREIT 2212 & D AEBH 72 MES OIZEIRILE TR DL Y R T (AL TS ) o T =— 7 2 i%RE T d 2 MR
T AR OB E DB SNE Lz 20 BWRIE, ET BRSO 2 EE - @mFAEMEE Lol 5, SnS
BT 2 A OMFEHER M S E L7z LN, TR Z FIRIC D 72 AN 57/ F2— 71 LT, ik
TR T CHARIETH % hBN RYEBKCTH L2 BRER YA WV AT T A Fie &4 ek e iz /) Fa—-704
B 2o DT OlEEOERICE L TS L E L7

2 HEIE, HRrEE & U CHIHE A SRS A R ST 8% 12 & 2 [T u i s Rt oW ki | &8 L 72 3%
AATHhIE Uiz KL, FFBMEC B 284 2@ PRI T 2RI T, 2Ry bR AL & w2518
MEOREE - AT UEOERB L OES T F— 22 HWZZET B EOBEIZOWT TR E& E L,

FREBREEEE I L AHEEOM, FNOKE 4 B X DRFTOMERE S RE SN, BTV RY Y A% VBL MY T 55
Jeim B LA R O — B & L CHlGE L 72D 80722 HOBME S 12 L 2R L BRI EMThbIE L7z,
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VBL A E A BESE (% B KRR BAERIR) & LT~ L7z Universidad
Auténoma de Nuevo Leon( A ¥ ¥ ) @ Saida Mayela Garcia Montes # #t #
12& 0. [Surface Modified Hafnium Oxide Nanoparticles with Organic Acids
Synthesized in Supercritical Water| & # L 72f=sE 35 —%% 2019 £ 6 H 4 H
10 K¢ 30 4345 12 K¢ E T VBL3 I — 71 > 7 Vv — A ThIfESE L7,

Montes & H#EEIZHIZ, 7 2V BRRENNREY DVVEEE T4 G5 T
CEBRGIIHAFSEDLZET IS ARS TR RENMEE LRI N7 =y 4) B
R OB FABE T L2 DT E 5, R IF—Clt, BL7: [
FIREROKE S RS TIC LY ED LS T RAZPERFEE DI, AT
GFTDRIAEETDH AN AL, 7/ K OFEH R G H S T O &2
INEDINTH B R T T ED R WIAGEREZTHEE L2, 20 b T OSINE
DD | A TR FE 2 kw0 B S, BRA RIS B B ERALY 5/ KL
FONERIIOLDPEEER LIS - E L7

@D 2019FEFE3EVBLEIF—#E
Wt KE B CRRME - ATA6780 ARzl r hun=s 248Rmkstr s —)

Nguyen Xuan Viet J62E(VNU University of Science, Hanoi, Vietnam) ®+
39752019 4F 7 319 H(%) 15 1 00 577%°5 16 1% 30 47 C CTECs 3L vy
TEATHMES Nz, Viet SE1E VBL BB SME AN ZE B(F Bfa#IZ) LLTT7
H1H759H 30 HETHIAEL, I/ h—KY MEON A+ oo 7zl 4
FRFZE 2 TV FAIT T 298 LR LR 21T 720

A+t 32—, [ Nanomaterials in biosensors application] &35 %1 ML T,
INAKX D T2 TOIEBEE F/ M TN A 2 IR 2 aE A T DI,
BELDIZ NAF 07T Ty M7+ —2OFEBIIBWTUL, Fca—F -7
F)—=THbIELERTLLEDNHY, RV AT TOILHOY 6, I
MCKHBEIEATEZ L LEDNH L, TNHOHIZBWT BERALFE LR, &
DHAZ, HEKE, BLOFRRMED2D, IEFITHENINTH S Z LTSN,

Viet SEAEDTIZEIENA AL Lo T2 BIT LT/ MR OB MR FRET 52 L1
FIRHDEPNC W BRETEEEDD L7/ MR RGN =i,
FREE S HNAF Y= — DRI Z M O 720 DF L\ T 70— F 2 5%
Ble 2Rt d 5 Z EDHN STz FRZ, =R/ Fa—T @Rz w7z
FHRMED B LELSALFHINA T L FIZBOTE, MEEDOBE A - T A - EK
JEME % MRS 35 2 EAVREN., SRDBEFRPIIFINLEDTH o7z, At 3
FT—=IZBWTIE, BB EFART 15 ARSI %A #R T bI .
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VBL #EAFBE~WIFZE% (VBL % B#d%) & L TBHA & L 72, Mihail-Dumitru Barboiu #0% (7 7 » AEBHERZEE >~ & — |
TI VAL B IF =210 H4 B (&) Ttk 48005 5 FEE CLAER | 568 10 B 1101 =10 TRk E L7

Barboiu JGE X, ¥R T REETH L5 % S 1%., Jean-Marie Lehn #%35% (1987 4F / — N )UL2E ) OWFFEE TBI# L L THE
HEIN, BEIBSTILHENT 70 —FICE B ANTAF Y - 777 F X 2 VORIE L EHOMETHRNE ) - FLTEH
N F 3, ARG Tl [ Artificial Water Channels] &\ % 4 PV T XA F I AT 4 v 7 ZADOBUED S HEREFR OKF v 2 )V
VLS 25 FHEAERE NLICER S 2 R, ZOMREICET 2 BIREVAHRICOWT IREHE £ Lz, YHIE. 234
DEAETVHB O S 2 ICBE) W& R GERPKDEINILIEEFR I LD T L7

My name is Wei Zheng, coming from China. I received my Ph.D. degree in Organic Chemistry from the
department of chemistry in East China Normal University in 2019. At present, I work as a postdoctoral researcher
of Venture Business Laboratory (VBL) in Nagoya University, collaborating with the research group of Prof. Eiji
Yashima. Currently, my research focuses on construction of one-handed helical ladder polymer for chiral separation
and as circularly polarized luminescence materials.

Wei Zheng
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Development of carbon nanomaterials and their device applications

KR (Fd%), FAR (Bh%0, Bl %), kel (B1%0,
Adha Sukma Aji (WF728) Tan Fu-Wen (D3), PIILAEEE (D2), BEMERTHE (D1), ZE@EH (M2), Kk
Bl (M2), WRIRFAE=E (M2), AAUREE (M1), PaRthsk (M1), /KEF#E (M1)

T =R MBI ORI EEN LR L7 ba =7 ZORIHICEY A TS, FikMEE o
JxT 7T NELY hu=d AOEBREBIELIZ—R T F a2 —T7(CNT)T /31 RZHONWTIE, &
VY VAT KMIMBEDOT F a7 EREEEEAR N ORE . F T OEEMN LD OREROKRET,
i TR o R FE LB E ONT SEAEEIE D FERE, BEEEEMRICE S 7 xR v T AR R F—n—
NRARALDIEGE - @m b EED -, Fio, WHNREFHRZEBT L SN XA vEL R
DEEF—ZEHFL (NV B X —) 122\ T, O R UREDBLWIEIE %2 EBL3 5 72 O LRI
OREFEHHED | R NV & o ¥ — O AEAT & BATHIE T, B— CNT & ORI A L L7z,

7 LF¥ U7V CNT 71 ZHEFERIKICOW T, B—AaMET /3o R % 7o RS e a1 B 076 B b
TEEIREIZ DOV T, mtERE (B, IR SARHBREIMEZ IR ORI 2R R 5 & L b,
TOENEET T AF w7 7 4 VA BT AZER - 3T 5 Z LI L 0 SERE L7, HEHE R O
S EZ R U CORERE S EBLCTEX 52 L 2R Lz, JRiEiERE A HET 22 L2k,
MEa ORI L EME DR TETH DL Z L ZFEFEL, CNT 734 2T UIE LIERRE & 70 B 2 EMIZ D0
TR D& A %2572, CNT HEHIEEE O AT RO R TH 2,

il % > CNT 5 b 7 o P 2 Z(TFT) DL EMED A EIZOW T H B AT, TAANY THICER, =
IR ATRE 72X Y L C Z W T CNT TFT ORERZ TR L, InEFrEIC BT 2 8 27 U 20
il 2372, Si AR FIZ/ERY L7 CNT TFT Z2 W TR A o _—F v FO5M 2 BEt L. 250~300°C (2
BNWTEAT U AR TH o7, 0B, RAMX=F 7LD, 2TV T RED T —
NESRREARAEEIC LN R S0, RESFHRROE X7 U ARl &, BEER o R 7 > I
BT D2 AT U ARBHISND L)oot EZbND, BRLMBEWEZHET LR A IR
ANEEFEATHZLIZEY, ERXAFT VAT —DT7LF 7L CNTTFT # EEBL L7,

EAT A A NMEIEERITHESE T 5 720121 25%F2E OpfEIEA R b b, (mEFHEZ: PDMS
7 4 VAIZHINZ, CNT TFT OF ¥ RUICEAN SN L EAZ MG T 520D/ EfliE 2L L. %
DOEMEEEFE LT, RFTEAGIEBOEANCLY . BARICHT DR FREORENEZ G- ORI D
7. high-k #EfRE A 5 2 LN AIRE & 70 0 | IRFEIEEIE FTRE 7o i 9- 2 £ FEIRIEE 2 9] 60 CTHRBL L=,

T=T T TN OERE L THIFFSND TRV —N—RAT ¢ T HMFIZONT, CNTHEE
W TR T RE R BT R o — N OB 2D . R AL L 2 B 2 ¥ 7o iR L,
BN RN B BT A A EB LT, £o, BT EMEZ O THRESORE LR ET S
T F—N—RAT ¢ T EMIZONT, RO @ E 7R BEMoS, 2 77 AF v 7 7 4 Vb |
IR 2 HEIF B L, T2 AW T 1RO AKEZR F5252 L1k, SV EOEWEEN
Bond I EEIFIFELT,

FAXEL RO NV B X — L ZORE U RELZBLRANTHITET 5 72 O & 28T 25
OO E LT, MENV B2 —DJER S NV B Z— & CONT Bt & 0 H CBAER T ot 2
DR ZHED T2, WK NV &7 —DOFKIT DN T, A A i EAEMN 2 WD TEARSCTEASRE, R
A RNT == VEHITINZ . REESRETIZOWTHME L, & FHEEICHERAICHE LNV B
—ZVES 40 nm FREOMLEICEH L, £70. Wi CNT Bl E NV o ¥ —imfHIcRE T 57200
HOEAETe v AEER - EiE LT,
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TEEWFFER IS B R R
FERSER (Bd) . /NS (HEdz) . hAME (Bh#) . REIRME (M2)

W N—TTiE, BB EDT - DT HERREOFHE M T 72 « h—RoF ) F =
— Tl EDTF ) =R DF LV EINEBGORREI T TV 5, ZIH DO —EIZ O
THEEZFENTD

(1) AFMRIK R = 7LD n BARWE OB IRREH] 1

B 1HR, T/ AR MR ED n EFRMEICB N T, xR F—E U 7 FEICLHE
IIEOHIE N ER S, FEx OFEBRFIEICL VR SN TV D, Y= TIEA 4 kiEE2HW
7o R—Er 7t VB FR L Hx e n EFRMEIO F—Y 2 7Ol & £ OB RO FISE
IZOWTHFE 2D TN 5, ITO(Indium Tin Oxide)7 & OB EMIZ L W iRk L7 77— DB %
A & R 2 ZEMBICEWEIC DY R—2 7 L, RZRRBIEEZITH) ZENAETH
%o FBIT, ITO/SIOER FOWE YT 7 = A A UMRIKIZE Y R—E 7 L, T~ U a7
A ML= —ZHWRBAEEZIT-o TS, BEY T 7 = 0 OEITINTEREIC L 0 £ 100meV
ICHRSET 2 VI XA X —OHIENES T2 D, FTIEWHEEEZ FFO7 7 T —RORETH 57
SEADN L, fix O EEEE T LKW T 3L X — I D 72 5 B IRBE O HI#E o AT RENE 2 30~ T\
%o S DITATIEIC X D REE DI 2 F2B 9 2 72 D12, M7 RIS LIAMTH FERIE 6 P
L— P =3 B KBS DTE « O FIRE I OW T b it 2D T 5,

(2) - FYEERDE LWEIRIBOREER

BEFEO AR T 67 DA EERBEIERIIL, D178 _BEEZERT DI LONH 5, HicFkx
X BN T DB ONME OB B EICRRKE LR R s FIREICOWCTEBRZFF> T\ D, 2
DEIBRGTTEOETIREEZHLMNICT D HIEE LT, A EES T~ LGB ERN D 5,
RINDEF AR MR T < VBELAR Y R Iy T OMBIC iU e v — 7 fEn Bl & s, =
NHERIE L UCRRZRE TIRIBOMP &AM X 2 HIE O FTREMEIC W TR 2D T D, ST
N—TTIHERIRAEHD 7 7 A4 A A% > N EBEMBIZ W2 E 2 AW TR FEART MLV O E
BALZFIZIR T D, FlxiE, B L CTEIARRZR e 27 U U RAERTYEONF AR
MV OIRERAFHIZ DWW THIE ZIT o 72, T D Z IS L7/ R, & &fRIcBi 2 MMk e =
O DOEMOSAANEHIRRIC L > TRARD Z L E2HLMNC L[], £i2. AEEMBEISERITE I
Lo TEERBFRELZRHAT L ENMONT WD, filf. Y4270 —7FTIXEHEINC L 5 HREE
B ENEE R DB IRREDOHIHE & BRI DWW THFZEZ AT > TV D, JENRINZIEZ A vE R7 BV
A EHWTWS, BUEIXZ T4 4 AZ v b & AWTRIEE S T ERIE IO T HEE 28 T
D

[1] Kazushi Mizukoshi, Hiroshi Ito, Yuto Nakamura, Hiromi Hayama, Yukihiro Yoshida, Gunzi Saito, and Hideo

Kishida, Charge Disproportionation and Its Cooling-Rate Dependence in x<(BEDT-TTF),CF;SOs3, Journal of the
Physical Society of Japan 89, 024710-1—024710-11 (2020).
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TR FENEZ TS Ag(nGa)Se, EFR VMDD EREERA A= T ~ADIGH
Near-Infrared Photoluminescence of Ag(In, Ga)Se, Quantum Dots
for In Vivo Imaging

TEEWPTER IS EAL AR R I saE (M2), Ak (Bh30), B &) (Bd%)

[IZCDIZ] -V R T 2R (B Ry ) I, PR AR EEE 2 e B0 AR S AU WIS THE LT
BHTEMD, CdSeCPbS72 & i Bl 7 B R T 2R T OB B L TR S L Q0D L LI GITRL 1
RIS EAFIEL, ZDORN =7 DI T a—RThbH, —HI<KIT . =Bk, ki a St 425
BT HZEI2E5 T, AginS, B L UAgInTe, 7 /R T/ R S HZEITAIIL . 2 E4 600 X
O 900 nm THLNFEIEE — 22 REBLSE 7D, UL, KT K T O U RSO | @O E TR T
I BEHIE 52813, RIEERSN TR oT, K

W22 Tk, RSO CEgA S D AgInSe, 7 /KL &% Ex. @ 365 nm
G, 2O R (Ag/n) B Ga  F—E 712 &0 Ca/inEL IR |oor—
F o TR~ AR A I R fE I CoF O & fil i 21T —
W ERA A= TR L T AT REME A B L 72,
[E8R] BiBAEBEE YL /UL T E2 - RF e FA—L
S FVANT UARBVREEF T 150 °CT 10 43, 250 °CT 10
TINENL | H72 D Ag/intbZiFfDAgInSe, 7 /R ¥ 2157,
SHIZINJRO—H A2 Galill & X Hax . BT 52T

y=0.25 0.4 05 0.6 0.7 075 1.0

PL Intensity / a.u
T

B725In/(In+Ga) (= y) FtEH-DAg(In,Ga)Se, EIAAT HL ' '
TEAER LTz, RIS T 2R 72K FIZGa,S; v = e L L A‘ﬂk__ :
/I/%ﬂéﬁkéﬁ\ %\é%f%ﬂrio)mj:%jr?of:o 500 800 700 800 a0 1000

Wavelength / nm
X 1 Ag(In,Ga)Se,@Ga,S; T /KL 1 DAL
WIRAF LT BRI L,

[#5 5] RiERARAZ Ag/In = 0.67 DF 7RI 1-1% 820 nmlZ
T =TI U R D B s LT, ZiuE, 7T F AR
\HEAET DAL BRI TS, Ag R MatERLD 4
AR SN2 TH D, EHIZGa AR —F T 58, 55
N7 Ag(In,Ga)Se, 7 /B F-DEgM AR L TR E N EIE RS 7R
7o T2 R RIEICGayS; ¥ = VA E T HE K- m KBt Ak
MEEEEIN T, BEE TN AL, 1%,
Ag(In,Ga)Ser@Ga,S3 27 ¥ /b SR F DI AT MV T D, B
TG A BT DL NURBFREHE — 22 890 735 630
mm~CEERES 7R, K 2 . BTy v SR D
HAADF-STEM# CTh %, mflll@En o, Ag(In,Ga)Se, = 7 K 123 F1E
A BALBGE D O BEEIR CTH D Z ED RSV, £, B HIZ
11GakSEEL Ao E 2 = VBTSN T A Cra e
He A A— DU IR B ~D ATREME R RS T-010, % EEB TS o -
e BRI % e B — 2 &%, O Ag(In,Ga)Se,@Ga, S; T /KL - (3 3t :
B 800 nm) 23 /ALL, ZODBOWEEE~TVAD KL TIZEAL o oo
oo A DT T RF DI R I TR T, & o pel Ot TR
DIZ, ZOFRIEHREE I FOF /R F-BEIIZIFE B THERL, £ER
AA—=V TR RE CHAZEN DT,

PLED XS, AginSe, T TR DAg/InttZ i b3 528 T, $il VSRR L2 s 3REME T 2R 723
VERLICXT-, EHICGa ' F—t UV L CEgh LT 58T, F R F DRI E% 600~900 nmDFEIK T H 7
(R B e TET, BN AK T Ag(In,Ga)Se, T /KL 1%, LEDD IR AR HARSCLERA A= T HI &
LCOISHAN RSN D,

[ C#k] (1) T. Kameyama, et al., ACS Appl. Mater: Interfaces, 2018, 10, 42844-42855. (2) T. Kameyama et al., J.
Mater. Chem. C., 2018, 6 ,2034-2042. (3) T. Kameyama, et al., ACS Appl. Nano Mater., 2020, 3, 3275-3287.
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Covalent Organic Framework Derived Materials for Electrical Energy Storage

AR W E BRI
P s FRIe gz
AT RENRE HEEER
Zhang Zhongyue Bhi%
Wu Yang 12 R
Yan Dongwan 1% #5RFE(D3)
UTHE ORHE A RTEIRRRE(ML)

Covalent organic frameworks (COFs) are a class of highly designable and functionalizable crystalline porous
organic materials, which are composed of light—-weight elements by strong covalent bonds. COFs can be
obtained smoothly through a template—free chemical process by selection of proper building blocks and
polymerization reactions, which show efficient preparation and high flexibility in the molecular design. Because
of these properties, COFs are excellent electrode materials for electrochemical energy storage devices.
Nevertheless, the insulating nature of the COFs has limited their electrochemical performance. To address this
issue, two approaches have been developed to increasing the electrical conductivity of COF derived electrode
materials (Figure 1).

One approach is to enhance the electron transfer by
preparing conductive COF nanocomposites. The
conductive poly(3,4-ethylenedioxythiophene) (PEDOT)
was introduced into the nanochannels of redox active
AQ-COF in powder form by the in situ solid-state
polymerization (SSP) method. The PEDOT chains
functioned like electron highways within the nanochannels,
resulting in a PEDOT@AQ-COF nanocomposite with an
excellent electrical conductivity of 1.1 S cm™ and a

remarkably improved performance in faradaic energy
storage. The all-organic PEDOT@AQ-COF electrode
showed specific capacitance as high as 1663 F g! (at 1 A

g 1), ultrafast charge/discharge rate performance (998 F COFs Salt@COFs
g ' at 500 A g '), and excellent stability for 10000 cycles. Pyrolysis of COF: COF-2c
This research demonstrates a promising strategy for Reaction between Sa“(KACC’,) and C:
increasing the conductivity of COF-based materials and K.Co,+C
. . . . Swell the carbon layers and
broadening their applications. create pores between carbon la

Another approach is to pyrolyze COFs into porous
heteroatom—doped carbons (PHCs). PHCs have been
regarded as a class of promising electrode materials for supercapacitors because of their unique porous,
electronic and chemical properties. COFs have been investigated as the precursors for PHCs due to their open
porous structures and heteroatom—containing framework. However, direct pyrolysis of COFs usually leads to
the partial collapse of the pores and dramatically decreases the porosity of the resulting carbons by comparison
with that of the precursor COFs. In this research, two oxygen and nitrogen co—doped PHCs (denoted as
ONC-T1s) are prepared via a salt—assisted pyrolysis method using covalent organic frameworks (COFs) as the
precursor. ONC—T1s show a hierarchical porous structure with an ultra—high specific surface area (up to 3451
m? g!). The ONC-T1-850-based supercapacitor exhibits a high specific capacitance of 1711 Fg'at 1 Ag™!, an
ultra—fast charge-discharge rate up to 500 A g ! with a specific capacitance of 856 F g !, and excellent stability.
This work establishes a promising strategy for preparation of PHCs using COFs or other porous organic
polymers as precursors and demonstrates the great potential of PHC-based supercapacitors.
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Studies on helicity control of polymers and supramolecules and their functions
TEERFTER A - @y TR
NSRRI (%) . Jfdom=: (MEEdR) . miREl (080, kS (RHEBIZ0

R (ETZZNANTEF L) FERADOTEFBIEZES o BABEDEIE - RE&LEE
RS2 OERERAZATHRY 72 =T v F L UHERICEADIE O HE A ZHBFIEER L
DOILAFREGHENEM 2 L THRN S BIEICHE L, CFREEEEZ BRI BRE . 7 X7 L 221{bEY
TEBELHE L O AMEN (U T2 AR LTWS, ZORREZRBIC, (584
&R PUHED 77 25 v 7 (PMMA) B 7 v 2 & T thd% { oW ERE~E I6E 728
Wit Td 5 2 & & —HOMIE A L CTHEIEL T& 72, ol IS e 7 = = VAT 2 poly-1 ~
D HHEAFHRE LFENEARETL A TH Y . DEAMEDLIBICT ¥ T LB DN Z % s
HLET, —HFEINEOEAMERF T ML E BRIV TORFTE 22 e xR L, 2
ORREMMAL T, RFREEROBEHIEF 2 BECAAS v FARASEKRE v~ N 777 4 —
(HPLC) H D7 VIEER DBAFEIZ D TR L7z,

ABFFETIL, poly-1 ~D—F P& & & AMIEDOFE & LB OMMEICBIT 2 MR 215572012, Ml
WZF I QHDWNET XTI 3) REATNEEZATLHUORY 7 2F L ohb b iEE KL
AR LIEEZ A, AEFLREH»LELS N TNE ) ~—DEAEN20% (r=02) THDHITH
B 5H T, EHELWIEOIEREIR, T7b b ARFHEEREZ T~ T Z &2 A L, RkOFx 7 L2 Mg %
HTHRI 7= LT EF L (poly-((S)-4)) TiEM _fatk (CD) # &< RE&Rhoslcl binb, B
= = VIEROEMERZ U T 4 PAFHEIRICKREREELZRITLTND I ERHLMNIRoT, EHIT, Z

LD OILHEA RIS L THe Bl o 2 /e 0]
BRI T L — L BRI LT & = ‘HH he VT, g

%, bEADRED OE 575G L& ¢ o~o" J oo C.obly
EF MO E BWA TR THE 2L b 00 ® ~O0 ® J =
R Uz, ARFZERE RIE, 2 E ToE foocuts Ayt O poly-4

OB A5 T DR FF B O ik A Bk poly-(2-co-3) '

RThD,
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Studies on structure control and functions of macromolecules

TR Al - B LR
BEAES (B0, PILIEA (3150

AHFFE T, MEESHESNIZEm S TOARRTEORRE L, Hl# S @Emy OG5S < HibkE
DOFRB7R LT 2 A ED TN D, &I, E=/ULEMD T I NEERAD T A UV EAIZEBD
T, RY~—D01&, iR, €/~ E&n O REEHE %2 fTRE & T 2B R Y 1
AR 2 ST L, BERECHERBICEN - m 0 PRI OB~ E BB ST L L2 HEE LTV 5,

KEFEDREED 59 HDOWL DvE Tk 5,

(1) R AEGEFHAERMOGMCESSHWHEY RO 12 7 VB VES

ORI SELNAITER T, XV AFLUEEAHET S5 BRIC, 3 BENHER LI-HEEsr
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Analysis of Electronic Structures of Hydrogen Permeable Alloys

TEERRERE MOEET A T
72 (Bh#0)

1 5
B2 #4745 Pd-53mol%Cu &4&D=ERICHIT 5 KkHE @ ) P

BBMAENS K] & TR T L, K 4 BRI CER I
T HRER B G % L Uiz, AKBRFEEORIER A2 AV
THENT L7, IRIRIC R DR ZMIZ I KT DL
BHEOIKTICER L TWD Z LRI SN,
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REER LTR35S 12 L F ORISR h—4 Table 1 Calculation results of total energy and

NTILE—LAL A E BRI, ZOREBAFE1IC dissolution energy.
R, TeE LD F — 2B Tt F BT
é{) 0) T%é EPCun (eV) EPCuty (eV) E™ (eV) AE,(eV)
l Model A -62118.1705  -62133.6847 0.29
AE = EPcCusth _ pPdaCun _ — pHa (1) -15.80738815
s 2 Model B -62118.1704  -62133.8748 0.10
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First—principles analysis of sorption properties of hexacyanoferrates for metals
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T AHIENTE BT L — 2OV TN E S B Ol
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Y RBIOHCFS, A& ER LI OMolZ kLTI E WIS PERE
AR THIEIRIES, K 112, AIHCFB X UFe™ 2%
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[1]S. J. Clark et al., Z. Kristallogr. 220 567 (2005)

Density of state (electrons/eV)

Density of state (electrons/eV)

H : Energy (eV)
gg)l:).g?lannozm et al., J. Phys.: Condens. Matter 21, 395502 1 (2) AIHCF 5 X O(b) AUFeHCF
[3]J. P. Pedew et al., Phys. Rev. Lett.77, 3865 (1996). (Fe*":25 at%) DR FEER T
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Void Analysis of Nanospace in Macrocyclic Architectures
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molecules

Metallomacrocycle Cage molecule Host—guest complex
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[1] S. Kawano, T. Hamazaki, A. Suzuki, K. Kurahashi, K. Tanaka, Chem. Eur. J. 2016, 22, 15246.
[2] S. Kawano, T. Fukushima, K. Tanaka, Angew. Chem. Int. Ed. 2018, 57, 14827.
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Structural optimization and evaluation of phase stability for new
compounds synthesized under high pressures
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A Stepwise Chemical Reduction Strategy for Exploring the

Specified Dianion States of Fullerenes
Chao LU
Postdoctoral Fellow
Venture Business Laboratory, Nagoya University
1. Introduction
Remarkable electrical conductivity, structural flexibility, and optical transparency in the
visible region make organic conducting materials one of the most promising materials for future
transparent flexible electrodes, etc. Particularly, fullerenes have become essential organic
functional materials in a broad range of fields, including organic field-effect transistors (OFETs),
organic photovoltaics (OPVs), and organic light-emitting diodes (OLEDs), resulting from their
high electron affinities and excellent electron transport properties.” On the other hand, in
organic optoelectronics and nanotechnology, origins of mobile charges i.e. polarons play
significant roles. For instance, polarons induced by doping affect and change the patterns of the
carbon skeletons, leading to the emergence of new electronic states within the z-7* gaps. The
spatial extent and anisotropy of the polarons are related to the usage of the charge
carriers for achieving maximum conductivity and it is essential to investigate the charge
dynamics in the states where the polarons are on the organic materials such as fullerenes.
Furthermore, the information on the specified multi-ions (multi-polarons) of fullerenes is of great
importance when taking into account of the roles of charge carriers in related n-type organic
conductors, although the focused investigation is exceedingly scarce. Thus, in this study, a
stepwise chemical reduction strategy producing the specified dianion states of Cgyp and C7y was
established for the first time.

2. Experimental Section

Target molecules including Cep and C79 were purchased from Tokyo Chemical Industry.
Reducing reagent was produced by the reaction between trimethylhydroquinone (Me3;Q) and
tetrabutylammonium hydroxide (TMAOH) solution 1.0 M in methanol. Me;Q and TMAOH
solution were purchased from Tokyo Chemical Industry and Sigma-Aldrich, respectively.
Benzonitrile (Kishida Chemical, Special Grade) was used as the solvent for the spectroscopic
measurements. In addition, the steady-state absorption spectra were measured using a Hitachi U-
3500 UV-Vis spectrometer.

3. Results and Discussion

Figure la shows the steady-state absorption spectra of Cgp with different concentrations of
Me3Q” in benzonitrile. The spectrum of neutral Cgy shows a strong absorption peak at 332 nm
in the UV-vis region, but features almost no signals in the near-IR region. In contrast, with the
stepwise addition of Me3Q*", a near-IR absorption band was clearly confirmed at 1078 nm,
which can be attributed to the generation of Cgo" . Interestingly, with a further increase in the
concentration of Me3Q*", the 1078 nm absorption peak decreased in intensity whereas a new
signal at 955 nm showed a rise. This phenomenon can be attributed to a transformation process
of Ceo" — C602_ (inset of Figure 1a). In the case of C7, essentially the same phenomenon with
the confirmation of C7o”>~ was observed upon adding Me;Q” as a reductant (Figure 1b and its
inset). The analogical generation of Cg> and C7° can be explained by a stepwise chemical
reduction strategy described in Figure 2. The addition of TMAOH to Me;Q produces the
corresponding quinone dianion, which is a strong reductant. The potential of Me;Q*
(EmesQ* Meso” = —1.16 'V vs SCE) is sufficiently negative to reduce Cg or Cyg to a stabilized
Ceo” or C10° (Eceo” 1ce0” =—0.82 V vs SCE; Ec7o™c70” = —0.80 V vs SCE).
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Figure 1. Absorption spectra of (a) Cg (0.22 mM) and (b) Cy (0.33 mM) with varied
concentrations of Me;Q*~ in benzonitrile.
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Figure 2. Strategy for the selective generation of fullerene dianions.

4. Conclusion

The reduction of fullerenes by Mes sz occurred via stepwise electron transfer from Mes Q27 to
Ceo or Cy in benzonitrile. A reliable method that uses chemically generated Mej Qz_ as the
reductant for the selective generation of C602_ or C702_ was thus established.
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Investigation on growth characteristics of carbon nanowalls using PECVD

Peter Raj Dennis Christy
Center for Low Temperature Plasma Sciences (CLPS), Nagoya University, Japan

Introduction

Discoveries of carbon allotropes such as fullerenes (0D), carbon nanotubes (1D) and
graphene (2D) have created some of the great advancements in materials science and
technology due to its wide variety of unique properties and applications. Carbon nanowalls
(CNWs) are a few nanometers (1~10 graphene layers) thick carbon material that have unique
orientation, exposed sharp edges, non-stacking morphology and huge surface-to-volume ratio
[1]. An interesting aspect of this carbon allotrope is the catalytic-free growth behavior on
arbitrary substrates like metals, semiconductors and insulators unlike carbon nanotubes.
However, issues like low growth rate and difficulty to grow uniformly over large area are likely
to be addressed in order to realize its practical applications. In this context, we investigated the
growth characteristics of CNWs and the effect of plasma power on the growth rate.

Experiment

In this study, we report on the catalyst-free plasma enhanced CVD (PECVD) growth of
CNWs on Cu substrate. The CVD reactor consist of two plasma region, namely, very-high
frequency (VHF, 100 MHz) parallel-plate capacitively coupled plasma (CCP) and a microwave
(2.54 GHz) excited surface wave hydrogen plasma (SWP), respectively. Growth substrates were
heated to 800 °C using carbon heater. Two feed-gases H, and CH,4 with a typical flow rate of 50
and 100 sccm were introduced into SWP and CCP regions separately and the reactor pressure
was maintained at 1 Pa. Each CNWs samples were grown for constant growth period of 10
minutes. To understand the growth capabilities of our CVD system under sustained plasma
discharge, CNWs were grown for different CCP power (200,300,400 and 500 W).

Results and discussion

Fig.1 (a-d) show micrographs, emission spectrum and Raman spectra of typical CNWs
investigated using scanning electron microscopy (SEM), optical emission spectroscopy (OES)

and Raman microscopy, respectively. It is observed from SEM micrographs that CNWs typically

_79_



have maze-like microstructure and shown vertically oriented growth mode from the substrate.
It is evident from Fig.lb that CNW height increases linearly from 0.8 um to 1.4 um for
increasing CCP power (200 to 500 W). In Fig.1c, OES spectrum shows the state of the plasma

during growth with peaks corresponding to radicals and ion species.
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Fig. 1 (a&b) Top and Cross-section SEM images of RI-PECVD grown CNWs, (c) optical emmision
spectrum of H,/CH, plasma and (d) Raman spectra of CNWs.

Fig.1d shows the Raman spectra of typical carbon nanowalls with good crystalline
quality grown using PECVD method. A prominent and weak band appears at 1580 cm™ (G band)
and 1620 cm™ (D’ band) correspond to finite size sp” (graphite) crystallites identical for CNW [2].
The band at 1350 cm™ is assigned to vibrations at defects including vacancies, grain boundaries
and heteroatoms in graphene sheets. It is clear that a relatively high intensity D band appeared
for 500W than for lower CCP powers samples. Further variations in the D’ band intensity gives
sign of improved CNWs structure when grown at high CCP power.

Conclusion

In summary, catalyst-free growth of CNWs with high growth has been achieved using
plasma enhanced CVD method. The nanowalls growth rate ranging from an 80 nm/min for
200W to a maximum of 140 nm/min at 500 W has been observed from SEM. Raman spectra
confirm the signature of CNWs with crystallization of graphitic domains in nanowalls. This study
on CNWs further helps to understand future strategy to grow high quality CNWs.

References
[1] Hiramatsu et al. Appl. Phys. Lett. Vol.84, No.23, 2004
[2] Kurita et al. J. Appl. Phy. 97, 104320 (2005)
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VBL Visiting Professor Activity Report, Nagoya University
From April 1st to April 30, 2019
Prof. Christophe SINTUREL
ICMN, CNRS/Université d’Orléans, FRANCE

Background

This stay in Nagoya came from a collaboration I have with Professor Matsushita since 2015,
when [ first contact him to express my interest about his work. In my group at ICMN, we
have been interested these recent years in studying thin films of polymer, particularly the
effect of interfaces and limited amount of mater on the modifications of properties such as
crystallization, solvent interaction, phase behavior in polymer blends and self-assembly.
Professor Matsushita’s group is known worldwide for its expertise and knowledge in multi-
block synthesis, characterization and self-assembly. After he stayed a first time in my group
in 2016, we decided to conduct a joint research program in the framework of a PhD work that
was starting at that time in Orléans (Aynur Guliyeva, Sept 2016). The aim of this work was to
study the influence of the film configuration on interesting morphologies that was recently
produced in Professor’s Matsushita group. After two years and a half of this PhD work, one
paper was published in ACS Macro Letters, four oral communications and 2 posters were
presented in conferences.

Scientific content of the current stay
The main core of my stay in Nagoya concerned activities and discussions with Professor
Matsushita about the progression of this joint research program.

- We discussed the content of a new paper that was written by Aynur Guliyeva. In this
paper, it is shown that a new transition between alternating gyroid (G) structure and
cylindrical morphology was observed in thin films for a poly(isoprene-block-styrene-
block-(2-vinylpyridine)) (ISP) triblock terpolymer exhibiting in bulk a Q4
morphology. Unusual transition pathway, involving the {011} planes of gyroid that
become the {100} planes of cylindrical structure (the cylinders being grown along the
<100> direction of the Go) was observed. Thanks to additional experimental results
brought from the group of Nagoya (TEM) and detailed discussion with Professor
Matsushita, we were able to make clearer the driving force of this transition and
complete the writing of the paper, which is now ready to submit in Macromolecules.

- We planned new experiments in France for the up-coming months. New polymer
compositions will be sent to this aim in France.

- We discussed about the writing of a review paper dealing with the formation of non-
constant mean curvature interfaces in block-polymer. The content of this paper was
decided during this stay and is planned to be submitted in July.
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- We organized the PhD defense of Aynur Guliyeva that will be held in France, in
presence of Professor Matsushita (date, jury composition was defined). This defense
will be part of a longer stay in France of Professor Matsushita that will stay a month as
invited professor in our University. The planning of his venue (seminar, scientific
content) was discussed. We anticipate the writing of a last paper during this stay.

Apart from this central activity, I was involved in group meetings and individual discussions
with all Professor Matsushita’s group members (from associate professor to M1 students). I
believe that the personal discussions with them were mutually beneficial. A series of
discussions was also organized with the Professors of the Polymer Group at the Graduate
School of Engineering (Prof. Masami Kamigaito, Prof. Yuichi Masubuchi, Prof. Takahiro
Seki, Prof. Eiji Yashima). We shared common interest and for some of them, I believe future
collaboration can be envisioned. Particularly, I have common collaborators in France with
Prof. Masami Kamigaito and we identified some subjects that would be worth working within
a joint consortium.

Eventually, I gave a general seminar on April 24" were the attendance was high. I was
introduced during this meeting to Prof. Seiichi Matsuo, President of the University of Nagoya
and Prof. Yoshio Okamoto, laureate of the 2019 Japan Prize. During the talk, I presented the
latest results obtained in the framework of this collaboration.

Acknowledgments

I want to express my highest gratitude to the Venture Business Laboratory, Nagoya
University for giving me the opportunity to spend a productive and exciting month at Nagoya
University. Of course, I am deeply indebted to Professor Matsushita for organizing such a
perfect stay. He made this first experience in Japan memorable. Eventually, I want to
acknowledge Professor Atsushi Takano and Dr Yuya Doi their kind help during my stay.
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Memorable days spent in VBL, Nagoya University
From July 01 to September 13, 2019
Dr. Nguyen Xuan Viet
Faculty of Chemistry, VNU University of Science, Hanoi
19 Le Thanh Tong, Hoan kiem district, Hanoi, Viet Nam

First of all, T would like to express my sincere gratitude to the management of
Venture Business Laboratory, Nagoya University for giving me the opportunity to spend an
animating, enthusing, exciting and memorable months at Nagoya University for the purpose
of conducting research on “Nano-Process technology for highly functional materials and
devices” in collaboration with Professor OHNO YUTAKA of the Institute of Materials and
Systems for Sustainability (IMaSS). This report would be meaningless if I do not
acknowledge the following names, Professor Kishimoto Shigeru, Professor Hirotani Jun,
Professor Matsunaga Masahiro and mis Isowa Yuko for their smooth arrangement to come to
Nagoya University as a Foreign Visiting Research Fellow.

To me Nagoya is my memorable city. I spent most significant part of my life in the
Department of Electronics, Graduate School of Engineering, Nagoya University for my post-
doctoral fellowship. This time when I came back here, I could reminiscent all of these
pleasant memories. I had the opportunity to meet with a number of undergraduate as well,
master and doctor course students of Ohno laboratory and discussed their work. I believe that
the personal discussions with them were mutually beneficial.

During the past two and half months, my work was focused on the fabrication and
characterizations of flexible microelectrodes and flexible field effect transistor (FET) devices
based on single-walled carbon nanotube (CNT) thin film. The floating catalysis chemical
vapor deposition method (FC-CVD) was used to prepare the CNT thin films which show a
high degree of flexibility, uniformity and easy of manipulation; The properties of particularly
advantageous for flexible devices base-CNT have found extensive applications in a number
of areas including electronics, sensor, wearable devices, implantable devices, storage system
and so on. I fabricated the flexible microelectrodes and CNT-FET via conventional
microfabrication process by using an oxide protection layer, which is used to cover the CNT
thin film during the fabrication process, minimizes contamination of the surface. The
fabricated flexible CNT microelectrodes showed almost ideal electrochemical characteristics

for microelectrodes. The CNT microelectrodes were employed to detect dopamine, an
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important neurotransmitter, and the results showed enhanced resistance to surface fouling
during dopamine oxidation in comparison to carbon fiber and gold microelectrodes. In
addition, the high-sensitivity detection of dopamine is also demonstrated with differential-
pulse voltammetry, with a resulting limit of detection of ~50 nM. The reliability, uniformity,
and sensitivity of the present CNT microelectrodes provide a platform for flexible
electrochemical sensors.

Besides, the flexible CNT-FET devices were also explored as a simple, reliable pH
sensing device. To examine the sensitivity of the CNT FET sensors to the change of pH of
medium, we conducted a series of pH detection experiments. The different pH solutions were
put in the PDMS pool formed on the substrate by using a pipette. Figure 1 shows the
response of a CNT-FET to buffer solutions of various pH ranging from 4 to 10. The drain

current (hole current) increased and the positive shift of

threshold voltage (inset of fig 1) with the increase in pH, ] =
731 —pHe pHO f:fi
however transconductance was kept unchanged. This 75 :Eé ,ﬂwﬁ»{ r
. . pH 10
behavior can be explained by the presence of surface 7.1 e [ ) =
<§4 4 pHS * E /
charges on the CNT surface. The surface charge density = {.w«wrw“ I > 4
5.9 pH 4 P _:/ Z
can be modified by changing of electrolyte pH. De- 65 rmﬂ ! /’ -
proton process (pH increase) makes the surface more 87— s pres o

Time (s)

Fig. 1 Response of CNT FET to 1 mM
PBS with 10 mM NaCl solutions of
various pH from 4 to 10. (Inset) Ip-Vgs
I also presented a lecture on July 19 in the  characteristics of CNT TFT measured
in solution of pH from 4 to 10.

negatively charged, resulting in a positive shift of

threshold voltage as experimentally observed.

Venture Business Laboratory Seminar entitled as
“Nanomaterials in biosensor application”.

I believe that the time at VBL, I gained a unique kind of experience by interacting
with researchers who are very dedicated to their research, while many of them undoubtedly
are at the forefront of related scientific fields. In addition, I found really good opportunity to
see again a number of my good colleagues and friends in Japan and to visit my favorite
places in Nagoya. I am happy to mention very good shapes for my work and kind assistance
of VBL staff as well as a number of students of the laboratories. The friendly atmosphere in
the laboratory made my stay at the VBL both scientifically fruitful and personally pleasant.
Finally, I thank again all who made my stay in Nagoya in the Venture Business program so

productive.
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DBRFE
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NAF =y T ba—~ /) A RDOYVAT AFES LIREKET LD AR
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FIMTERE

RIS (B AGE)
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FIRE 4 (HAGE
Username (English)
@4 (A AGE
Affiliation (English)
F—U—R,/Keyword

:F-19-J002

BRI H]

(BT IS T S AAORE

:Study on quantum nanostructure devices

e

:J. Hirotani

A BRI R Tt 7e Rt

:Graduate School of Engineering, Nagoya University
WA B O [ TLTE S s AV eZANY =113 N7 NEAY ) 2

1. B % (Summary)

—RF ) F a—T( CNT)EFEIZZEDOENF v U
TR, BN, FiEE SR EREN S T L
X T NT N AGE THER STV 5, CNT #E
W=7 A 2L B W TR T 7" F >
k74— LOERFEEEZFIH LT, CNT OF /31 Rt
MAE LT, ETIBERALEE HVTH—72 CNT #
JEIE R 2 5k 72, & HIZ CNT i k7 > 2 & # (TFT)
DO ATV AEED 7212 CNTTFT Lz xY Ly
R LTz, S BICIRZ T ) v JEMRIK O B %
HIE L. CNT TFT OF /A AET /LOREE L A%
Bt v a b—va VN ORESE, EENEIREIR O
ERMER MR LS & & T o7z,

2. 2Bk (Experimental)
(R L7z 3700 ]

RS E | L — Y — e E | AR B
R, BaERE, UL U RRBEE E
[ 32505 1%]

CNT RIS T2 Hebi i E ST R E 72 1T AR Y =F L
> 7 % L — b (Polyethylene naphthalate: PEN) %
Hunle, NI D AZEEITR AT — ML Fy T
47— 1o CNTTFT & U7z, & BUARIZIZ(TI/Au
=10/100nm) & pfE L7z, 7 — hfkiRds & OVE i
L U R EHREEIC LY AlOs (40 nm) %
L .RIEIZE D RXF—= T % Uiz, P8R CNT
W FEE I T 4y Ta—T 4 7RI
L, BT T A~ MW RIA =y T 7 kY
FRFMIHEEAT > T2,

Si Foti > CNT JE AR Hz e TRR R S i 4
v, @A OAEIZ L5 CNT R R~
BAMEGR L, /XY Lt Si R oy 7 — |

BID CNTTET @ B2 Uiz, 23U L o it 1o kE &
RIBEREZEE FTT =— VA A21TH Z & T,
TFT OELKEEDO B 2T Y o 2 DIKR AR AT,

3. fit B L#%2% (Results and Discussion)

FPIE, BEREEEICE Y CNT BET L0 24<
ZENTED I & &R BRI L0 R LT,
& 5|2 ONT I AGEE T 7 XA~ LB AR E O£
VI ALFEEBR LT, Ik Y PEN Sk I
K 77— MU CNTTFT 2 /ER U B EA feid L7,

F72. CNTTFT L2V UVl Z21T o 725, /8
VLo afliid 5720 b0 27 Y U ADIK
W% R LTz, 250°CLL EDIRETT =— VILER & 1T
HIZ LT, T ATV VAT Y —DOBESEMENES
NbHZENbmnotz, EHIT CNT HIEOREST N
A AREE, B2 HRUCE R T D 2 & T A/D B[R
DEMEAZEFE LT,

4. Z O - FFit 5 E (Others)
2L,

5. w2238 %K (Publication/Presentation)

[1] Fabrication of Carbon Nanotube Thin Films for

Flexible Transistor Applications using a Cross-linked
Amine Polymer, Matsumoto Kaisei, Ueno Kazuki,
Hirotani Jun, Ohno Yutaka and Omachi Haruka,
Chem. Eur. J., (2020)., DOI: 10.1002/chem.202000228

6. BEHRFET (Patent)
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FHRREA (HAGE AT T T A AD B

Program Title (English) :Development of micro-sensing devices
FHEH (B ARGE i

Username (English) :K. Fukuzawa

AR (B AR AR R B TR IE R

Affiliation (English) :Graduate school of Eng., Nagoya University

F—U—FK Keyword IV TTT 4« @
1. % (Summary)

g NEH~AIT 74 ——KIBLY Deep Si
Etcher Z{EH L7274 Y7 T7 ¢ — EHGHIIN TA1T W,
~ A LT T ARAA(TAR Y —FHI B LT
PATIERM T NAR) OFRAEEAT T2, BARRITIE, /1
TR BRI R E B b D T D MEMS JsH~A27nm
7= B L0 DNA 73 F a2 KRESITE o Tor B - i+
L AR T SARERELT.

2. 328k (Experimental)
(R L B ]

WA~ AT 74 ——, Deep Si Etcher
[ 52505 1%]

NARaY =T SAATIE, HET /T ax—
Aft&~Aq4r7ura—T7 2R IELE.
Insulator (SOI) Kt a VY, Heth i & Bl TR D
WG LT, =T 7w AZELT, 7AR VAN
ZRW, RRITIAFT—IZIEE BURL Tp—=
27" L7=. Deep Si Etcher T, MEHEED =T
7L, BT VT 2 —FatER T DT O EMHEES N
Z, IR BT BB W RER TV F e — 2 L
7z. £z, DNA Y ARXGBE ~ A7 afitfhT A A TIX
PUENES T IRV vx7774’7“~7§:ﬁﬁb\f77rb1/

Silicon On

VAMEZ 2 —= 7 LUT1%, Deep Si Etcher M T,

Ty F o 7L~ A7 afi a2 LTz,

3. f& F %2 (Results and Discussion)
FERITLL T DY Th 5.

cSIARE YRR T A A
FEEHEL 230 L DB i N @< A DO FHE

AIREE T DT U — T EHBIDT=DIZ, FET /F a2 —HIT

FOFEEHIEL 22D B2 1 /I FHAAN T HE T D) Z MiRE

P BN Ty F o r, v~ ra~wi

L7-. EZHED, RbWEeT 57 a— 7 1#EN R THE
R EEMER L. &BIZ, T/ F ax—Z DR R @
fERRIZ BN L7, RERS Rl % Fig. 11T

Grass ball

Torsion beam
Probe electrode

Counter electrode

Gold wire

Fig. 1 SEM image of fabricated probe for
dual-axis friction force microscopy.

‘DNA VA XS5BEH~ A7 2T A A
DNA VARG~ AV a7 A AZREL.
DNA ZME T 57O OMBEEOW B2, B
RN AIRE ChHDHZ L2 MR LT,

4. Z O - Fri 55 (Others)
AWFFED—ERIX, THWAN —WFEHE O 2 215 C
Ehashi-.

A S+ 73 %% 7% (Publication/Presentation)

(1) FEJEE N, fEERfE —, Oragfm oRRe, REHR, AA
Bt 7 10 B~ Ao ) LR Y TN, &
oot 11 H 19 H.

(2) ESE, fmisd =, FHERIRORES, SRR, H AR

210 [|lvAra-F )T VR N, AT
11 H 21 R.

6. BEH AT (Patent)
L.
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FIHEREA (B AGE)
Program Title (English)

FIREA (A ARGE
Username (English)

ATlE 4 (H AR

SR D, KEDS D,
:M. Togashi?, L. Mizuno?, W. Nagata?, K. Nakakura?, M. Furui?,

:F-19-J004
g5 Szl
PR DO BERE 2RI L7 A B R DO RRGE

:Observation of spin scattering using magnetic domain-walls in a magnetic thin-

film

JKEPD, g RS, RN Y, REEA V2

M. Kuwahara?-2

1) AW BRFEREGE LAATIER, 24 B IKAAKI B o 2T 2FSERT

Affiliation (English)

:1) Graduate School of Engineering, Nagoya University, 2) Nagoya University

Institute of Materials and Systems for Sustainability, Nagoya University

F—U—R,/Keyword

1. B % (Summary)

A VIR L 2B TARIC K 2 A VEGELSH R A T
E Mg L OVMNABELRT I Ic 5w RS 72
. ol gtk B L 5, ZofEfil L
T, A=~ A4 X O —7 2 2 Ak E &
—= VI VIEDTRE B L Eicd s L
T, BEL T IWEERR D, COFRDED,
74 M)V I 7BLXOEFE—LERICL 5 pm
~BE MmO~ A7 82— EREITH), ThiCX
DiIFoN- A vRhRIZ, ETHEMEECRA S 2L
DT E I o HUNMEI O 2 v v ER % 5 & 3T
T2 FEIC O R 5,

2. %k (Experimental)
[FIF L 7t ]

JRFRNEMSE. 74 V) VT T 1 BiE, BoE
B ETHRECIEE, M E T BEMEE S5200, &
A T BHIER S4300
[ 2505 1%]

TEM % M\ /o BGREREE@BIZE 2 e & T 572, /N
B == T B HMY 7 NaCl fdh Bl 785
L7z SIN #ifia vz, s, A7 b—a—4—
—RXZHWT PMMA LA MEZ{ER L. EB &
EEEHANCHA ORI Z— 2 ER LT-, EB
LU NGB, BIMEEREE R LY 7 M4
ZFEMT D LT, FIED/NS — o ORI IER
UM LTz, F O, MUKHITYEREGRE & 2129
Z & T SIN IR KOV E — = o TR %
L., ZN& TEM Hi~A 27 u 27V v K EIZEREL
77

UVTTT 4 @ AL E | BRI, AL

3. fif R LE %2 (Results and Discussion)

B IRECEEE A VT, 3um IE B/ 37— & EHL
L7c, KT, PLD 25482 W TR B2 A\ —~mo
HIRARAE L, P —=r T S S —~ A A1

“o ZORE EATE T MBI (SEM) CRIZL, =%
=B X A5 K (EDX) 2 B LS —~ A 73
ABEIN QWD MR LT, T, Bl E - BiMsE
(TEM) & FHWNTT 7 4 — D AMG & BUfS, BEDBIE%
1ToT, ZORR, N —~uAHRIC BV TR B &2
BT DZEITHII LT, SBIT, 7 IV ABEF UL DI
M R I T, =~ A B IS 1T DI RE B 52
73100 u s AN CRUAICE L2 LAl T2 8L
7o ZAUTED SV AFE R E - BAMEE A FV o RERE RS E)
DENIBIEED W REZR A2 L 2 LT P LT,

4. Zofth - F5ELFE (Others)

BT A B BRI SE (B) | T2 —L U MREMRE
7 =7 & TE A Lo IR R ATED RS | | BF
ZERFE FHEAN

5. i 22238 K (Publication/Presentation)
WEMRZE, AHES, MMIEr, ERE4S

W, H Kid, REEAN, K %, HAREH
B F =% 75 BEaEwE <, 20194 6 H
17 H

6. PR (Patent)
7L,
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:F-19-J006

BRI H]

NI AR VT RN AR T oA ZDRFSE
:Study on spin-based devices using half-metal ferromagnet
AR, A, PR, BT SC

Y. Imai, K. Ueda, T. Hajiri, H. Asano

A BRI R Tt 7e Rt

:Graduate School of Engineering, Nagoya University
VYT TT 4B HEERE, BTy F 7, BERR

1. #%3 (Summary)

7772 (RFEsp) & XA VT FERTE sp)IT T
OENT=HIENS | RIMREBE MBS L TR SN T
Wb, V772X AYEY NITHE—-CHLENTH
Bt CH DM, ZOME E A A DT RE spsps i
I CAk & 22T E (i A B RARSE) 28D 2
EDRBER THISN TR Y, RHE sp? sp3 FmIciEH 2
EFEoTND, LL, R T 77 = VKR TFIE
ThH CVD ETITEBAEE NV E 72D 5, X4 Y
Ty FEQRMEWR E~D 7T 7 = OEERET
L, XAYEL FEST 7 = 0 ORI 55
B 1350 E BV, KIFZE TS A Y £ R E~D S
T77 2 MR LT B 7 7 2 DT T A=

FTTORTLT =—WE(T T A~ T =— VIENZEHR L,

TA YTy NEH A DR DT T 7 = A%
1To77, FT2RFE sp2/ sp3 FT /A AUt & B I
TT 7z NEA YT REGORERE LA LT,
2. FBk (Experimental)

(R U7z E7pdkE ]

RIE —yF > 73ki&E TNV T T7 4 T~ by ek
®. SEM

[E87 k]

it 77 7 = VIR A WA v a— MEIC K
DHEAYEY FEREICRILS 77 2 2R S
Tt Bt 7720 DT T AT =— L ETWN, F
AYEL RE~DT T 7 = OfEREZIT ST,

3. #if B L =% (Results and Discussion)
TIATT == WEIZ K0 XA ' RYEER |
TT T 7 2 AMNER BRI T-Fr, T~ AT MLV TH
A YEY RORFE sp fEAICHEKT 5 T~ (*Dia.) &
— 7 LRI T T T2 kD G, 2D B — 7 BEHIE
. XA YEY RPEEREA~OHE T 77 = DR
DR Tz (Fig. 1), 7=, JREHBEMEEZ W
TR RIRBOBIEN G, ks 7 7 = 0l & i
SO T VA R 2 RIeAER, G T 5 2 & T
J§r5 7= b LS hoT- (Fig 1 #AR),
ZDOEAYELREST T = RO TERR RN
EZIT TR, Vo~1.1V TV KE L 2o 72,

TN T T T 2 OF U TRBIENELT D E A

PSS L, V9720 DF 4T v 7 a—ixts
THMMBIENHER CTETF L 2D, ZNHORERND
TITRAT =— Bk, XAV ECREZ T T2
COEBERENAREL 2o, T B ZAWTERIL
27T 7 2B A Y RESOER-EENE T,

7T 72 EA Yy RREIEA— I v 7 MR8
MWEIRLIZN, 77722/ FAXYEy RSO/
REAT 7T LW FRE DA — I v JREHIRIE X

N, KRFEICELVERR ST 7 2 /F A4 YT (R
Fspsp)RENEK CTE T LB BND,

Intensity (arb. units)

L L
2000 2400 2800
Raman shift (cm™)

Fig. 1 ¥4 Y€ RET T 720 DT~ AT hL
CIRFRNBERMES (E2b 34, 30 37 =—/b)

1
1200 1600

4. ZOfth - FrEl FH (Others)
72,

5. 22238 %K (Publication/Presentation)

1. Graphene/diamond (carbon sp?-sp®) heterojunctions as
novel photoelectronic devices, Y. Imai, K. Ueda, Y.
Mizuno, and H. Asano, SSDM 2019, Nagoya, Japan, 2-5
Sep. 2019.

2. Carbon nanowalls/diamond heterojunctions as novel
photo-switching memory devices, Y. Imai, K. Ueda, H.
Itou, Y. Mizuno and H. Asano, CSW 2019, Nara, Japan,
19-23 May 2019.

(il 3D EEEFREFRA)

6. BHRFET (Patent)
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Program Title (English)

evaluation their properties

FIHEH (B AGE BRI, TZHFN
Username (English) :J. Sakurai, K. Chizuwa
AR (B AR AR R B T e R
Affiliation (English)

F—U—R,/Keyword

1. %% (Summary)

Ti-Ni JEIRFLIE G @I IR R, e, i
R AMERL, ZRHOREEIENLAT MO R
BETAYEDERHT NAANSHAII TS, Ll
INTAHERZLL, RO B BEEITRV. ki3, Ti-Ni P
KBS SO THEZSGELT Ti-Ni R B EZ K
#1544 (High Formable Shape Memory Alloys :
HFSMAs) Z#B5 L7-. KA 413 Ti-Ni 5412 Zr <° Cu
T YR —u RIS HIET, Ay ZETHIEEL
Te BRI T A 2 s IR SR T T AL 72D, min A
R A BEE D VL EE P C DR PR B RF R 2 A1 T L 72 B
INTARRETHD. BN T A2 NE L=, BVLEIZ L0
s L UIIR LB B 4 L7 D, T DORER, MR = IkochE
EEATOHREIEE ST NAADIER- A REL 72D,
AFFETIE HFSMAs OEFRT A A~OIE A B L
i B PR ZA TS . SRR R R 21 TO 728, 22t
FRITNVFEEZEHL, 7/ — R tatiR FH o FEAf AR
DVERLEZDF M AT 7.

2. FBk (Experimental)

(R L7z B dkiE ]

Tt m e g E -, LV RERE, A5 HY
%1
(B I715]

VERIL =354 7 5V % Fig. 1IRT . AR Y
FAHM IV 7 A7 7 a2 % VT Au/Cr Bl =,
PP NEERELT-. Y LD S EVLER (773
K -1 hour in vacuum) D%, MR/ SR 7 Vi 5y
PiAMcHaix @ a—T 7L, VERILT-. Au g, Do
IVIE D RN NI A 2V 7k .

Electrode pad :

Fig. 1 Evaluation substrate.

AWFFETIE, Ti-Ni-Cu TRHfi A ERL-. 7/

—RForhpakiR 3 = A7 U LD E R FHREEIT 72

TR A G D= € N 7 LA

:Fabrication of evaluation substrate for high formable shape memory alloys and

:Graduate School of Engineering, Nagoya University.
WY ITT4, AT NT IV, BRATTA, @R RTIEG S

JIS T 0302: 2000 (2%, FFMHM A A E A K (9
g/L, 37+0.5°C) (ZIEHE L, BALEHm 5| Loy i i 2 B
L7-. B8 3HEE 1L 40 mV/min, #PH13-0.2~2.5V &
L.

3. fE gt L% %% (Results and Discussion)

A EEAZ VT, Ti-Ni-Cu & RJEHET R &4 %
TCU=T A =T RNVE AN EZEAT T2, - ANENRELREF
BT ips [IZ DWW TEEDTFERE Fig. 2 1T~ 7. —if
Ti-Ni —Jo R &R B2~ 3 8 BT IR G
BEDRBITEII LT,

HFSMAs
composition area

High corrosion resistance arca

25 30 35 40 45 50 55
Ni (at.%)

Fig.2 Passive current of Ti-Ni-Cu alloys

4. ZFOMh - 5t 1A (Others)
L.

5. G ¥ 5 (Publication/Presentation)

(1) K. Chizuwa, C. Oka, S. Hata, J. Sakurai:
Combinatorial Evaluation for Biocompatibility of
High Formable Shape Memory Alloys, PRICM10,
H-9, 2019/18-22

(2) K. Chizuwa, C. Oka, S. Hata, J. Sakurai, H.
Hosoda: Combinatorial Evaluation for Corrosion
Resistance of Ti-Ni-based High Formable Shape
Memory Alloys, The 4th International
Symposium on Biomedical Engineering, P1-18,
2019/11/14-15

(3) TzEfn 2, [ AiaE, B #i—, B FF Eak
TEAETAR LR & @O &M D=2 B N7 VR,
HAEEPR A 5 277 [RIBEHRAT R - A BRI TR s i
%, 207, 2019/11/21

6. BEHAFFT (Patent)
72l
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AT ARIEIC L DR Ger-xySieSny DJE DK
:Formation of Strain-Relaxed Ge1-x;SixsSny Epitaxial Layer Using lon-implanted

Method
FHEA (B AGE AT F P SRILTEA R
Username (English) :H. Sofue, S. Shibayama, O. Nakatsuka
AR (B AR A BRI R Tt e Rt
Affiliation (English) :Graduate School of Eng., Nagoya Univ.

F—U—R,/Keyword

1. % (Summary)

VAT H b= A0 FBUTANT | IVIEITLR D A TE
IR TR -8R L — P — N ELREN TV D, 20
BRL—F—OMEEL T, IEMEE ThHDHGe1-Snidlzh
B V7 2T IAD LI D Ger-xpSisSn,/
Ge1-sSny¥ 7 /L A~T iGN E H STV,

AREEITBITD Ger-xSnx D EHEERLIZHNT T, 77
Y RED GeisSny ® FHIE L L THRE T D
Ge1—xSiSny g 21T, Ge1—xSnyJE D EFEMEZ £ Ge L
DHRERIE T ERDERSND, LL, Ger-xySisSny
DR 72 BEREFITVERRETHY , K& T EE
Gei-xySixSny B DOIERI IR ER ThH -T2, AFFETIE
Si1-xGex \ZBWTIERE1 DB DA A AE AT Z V=
TESX U VEOBREAEIIER L, A4 EATED
Ge1-»ySixSny B O EFEMBHEIZHE R D EL AL
7o

2. FBk (Experimental)
(R L Tk ]

AT AENLEE
[ 2805 1%]

p M Ge(O0 D) FEMUZAA L A& A VT B A4
IEA LT, AB5EE - i m B2 TOBMLEIZ L3
HHEELEIT T2 %, PR EZ X EEZ N T
Ge1-xSiSny A HEREL . XRD (L0 As a2 R ML
7o

3. fEd - #%% (Results and Discussion)

A ENELBLO3.0x104ecm2 DA AU EAZE
1757 Ge HEB_EIZ Ger-vySicSny, & i S 7= 30B
TIRTTIAS A28~ B 7 OFE R % Fig. 1 1IZRT,

AT RN R Ger-x—ySixSn . EFEFN

A FUEANL TR Ge HEK D Gep-,,SisSn, 23
pseudomorphic (2K E L TWAHDIZxF LT, 3.0x10
cm 2D B A A UIEAELIT -T2 Ge Fobk LTI
Ge-,SiSny, BEFEFN L TR T2 Z & oz,

N —ZXB&OHINI ENERER (DSR) I L OHEH
BRI T 2 Z 0353720 | FFIT 3.0x10 em™?
HEAOFEHZBWTIE, 92%0 DSR., T E 5k
0.574 nm @ Gej-,SixSn, DR E FEHL L=, ZD
Ge1-+SixSn, JB DRI FERITEHER N TR S
% Sn AL 10% D HEE GeSn, (IZFHYS T 5,

(b)

Reciprocal lattice, Q, (1/nm)

Reciprocal lattice, Q, (1/nm)

Fig. 1 XRD-2DRSM results of (a) Ge1-x,SiSn,/ Ge
sample. (b) Gei-x,SixSn,/ion-implanted Ge sample.

Reciprocal lattice, Q, (1/nm)
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Fig. 1 Growth features depending on the target
Sn content and the deposition temperature.
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Fig. 2 Substitutional Sn content depending on
the deposition temperature.
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Fig. 1 Photograph of a mask for sputtering.
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Fig. 2 Photograph of sputtered Au film

on glass substrate.
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Schematic image of fabricated sensor

Fig. 1
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Fig. 1 TEM micrographs of Re-LFNs and diffraction

pattern.
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Fig. 1 Surface roughness measured by
AFM before and after Clz plasma.
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Fig. 1 In-plane XRD diffraction of segregated Ge
on Al/Ge(111) structure by thermal evaporation at

room temperature and 100 °C.
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Fig. 1 Concept of continuous fabrication of hydrogel microbead

in microfluidic device.
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Fig. 3 Fabrication of hydrogel microbead using microfluidic
device. (a) Photos of fabrication of microbead, (b) Relationship
between pressure ration and diameter of microbead.
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Fig. 3 Fabrication of hydrogel microbead using microfluidic
device. (a) Photos of fabrication of microbead, (b) Relationship
between pressure ration and diameter of microbead.
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A& 4 (HAGE YN =R

Username (English) :S. Sakuma

g4 (HAGE A BRI R Tt e Rt
Affiliation (English)

F—U—R,/Keyword

1. B % (Summary)

AHFFETIL, NAARN—T Y NIAT maA R OB AEE
PEAFHIL, v VI =T 7T VAT DS
HZEaARELTWD. ARSIV T, Bty
AT LDHE, HTA-T YA 2D ERIPE Ry M A7
~ AT APRIRT T DR EAT T2, BRFE LTz 0Ny M
B~ AR T T A G LT BB EHA- B AT
LEAEEL, MSC A7 =11 R O itk 1 e 5,
BIO, Ao F oS =T TR LT

2. 328k (Experimental)
(R L Tk ]

Wi Eg Yt~ A2 7747 (Suss Micro Tec AG 4
MA-6), L —V % & (Heidelberg mPG101-UV),
ICP =y F 74 E (VL= RIE-800), A7
—4&i#% (DISCO % DAD522)

[ 32505 1%]

AWFFETRRIFE LT ARy MEA T~ A 7 it (AT 71,
FoTRNC—xD e Te—T%H/L, ZhaeFyr
NHOE T IF 2 —FTHENITHZLT, A7z A
NERSE, ZORFOK N ZEFHITHZET, MR E!
WEATH. T 7a—71%, YVarE @RI,
POERE CCD AAZZ T2 & W=, /)
LY Ta—TNH A LD RE =L, ZORTE
CCD HAZDEGEF T DT NLET Uaa R AESH,
o EREIe L E R AT o ek G L. £, Fv 7
DIFREAN L LT, WERZ <AL TERY AT L
vax U OBEE X — AL Lo AR Ty IR
PV, TBTA=VA RO TR L 7o m IR~ A
IR T T E R LT,

:Graduate School of Engineering, Nagoya University
e ATafiRT VT, AT cuAR, BBRE, =T 7, UV T T T 4 T i

AL T, MHER#HMIZ(MSC: Mesenchymal
Stem Cel) DAT = AREXI G L LT AT MO HA
1To7c. MEOHEA LFEMITEIZT 250, why Mg
AR TF T RICAT 2o AR &AL, 2 B0
N VR AT 7 OFHARIC TR & i 21T - 72
%, AT T e T e—TEWRENTLIET, AT
AR DOIESFHI A T o7z, SHIT, ZOMS AR IR L
L, Y—=MNHOO—F =R TERENTHILET, RO
LA ZETEIE O 3B T —T 1 T H AT o7

3. fif R LE %2 (Results and Discussion)

WEEE LT H BN A 0 B AT LD FRAEHI A LV — 7
%, 26 80> MSC A7 A R& HWTITV, T8
FHAIDO AN —T hDK) 2 fi5L72% 3.14 spheroids/min
LTz, 7o, MSC A7 zuAfRE~Arae —XDE
BRI E A=Y —T 4 7 O R 21T\, MSC: 5
/5 {18, & — R 5 {El/5 {8 0D, & L 7o Fts AR iE MR A
YFTI =TT HERLIL.

4. ZFofh - Frat #5585 (Others)
AWFZEIE, BHFE (17TH04913) DR IZ T T,

5. &L F 293k (Publication/Presentation)
[1] S. Sakuma, K. Nakahara, F. Arai, “Continuous

mechanical indexing of single-cell spheroids using a

robot-integrated microfluidic chip”, IEEE Robotics
and Automation Letters, 4(3), pp.2973-2980 (2019)

6. BEHRFET (Patent)
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: Construction of lymphatic network and control by peristaltic stimulation

R :F-19-J019

FIMTERE BRI

R EREEA (B AGE)

Program Title (English)

FHEA (B AGE : 2o FH 2R

Username (English) :'T. Masuda

FriE4 (HAGE AT BRI SRNEEAE T/ T A7 2 AT DFSERT
Affiliation (English)

Nagoya University
F—U—R,/Keyword

1. % (Summary)

AHFZEIE, NRE RO EE R EE THDLRNDY
RERERNCTHERETLEEBET 5. WEE)- I
VN TR HE TR A 725 e i PR O N BR B A TR SRS AR
THILT, BRI AR DM - 2 B R RV E %
SRS, Vo \VRIEE ORARIRFZ B i L7 A i
BV NE 2T D IR S RO A B 7.

2. #Bp (Experimental)
(R L7z EredsiE ]

L— W —fitEE —X, W eH~A2 77147,
AN B TAEE K, XA Tt v LT
U7 3D VA
[ 2505 1%]

SWROTHHAEIERIL, 2R ¢ 18.8 mm, FRAZHIE ;
1.0 mm, JEZ& : 1.0 mm DX ULk E Lz, =k
TCAARSE R OANITE— VT 4  ZYEIC LD, Bk
WREMEH ST, D%, BIF L AZ 7 Vuf L%k
T4 & L7z GelMA-A (CELLINK Co.) /~A Ku /7 /LiZ
~ U AHIEMIR C2C12 AL, v /v F~<7U7 L 3D
TV TERILT-E— L RNEIC AL A7V T 4
V7 LT ERoniilaE R A ER L. 2T, Ml
NEBOARRAL 28 L, MfEER~DOFEZ T 5.

3. fif L= %% (Results and Discussion)

ERL 72 = Roe il la s s iR 1L, ME R Ba LT,
CO2 A F 2 —F NN RR B LT i E N
AT DDOF ¢ N — IR . f R, WEdy
EHZEL AT DI LN B TND. BRI B O 2%
FIIN4 2281280, 2EMiao (L1 . iR
WEVNEE > AT LU, MR IRL Tt

:Institutes of Nano-Life-Systems, Institutes of Innovation for Future Society,

AT )R F a0 —, 8D YR, VI TT ¢ BN S

PSR Tz, ARWFFECERL 7o A NS 38 7 A
A% T, NARBZ L (GelMA-A) =R T (A IZ %
L CHBASZFIINL, ZOBIC7 VAL DR S OF
WEAToTe. ZORER, Vo Wik A BRI AR (PBS)
G, JEHI 1 Hz, #2608 1 mm O RS2 FINL 72,
ZIRTCARIEAR D B KR F11356 70 mN ThHZEDMERE T
=7

4. Z O - K FIEH (Others)
SEFEINFTEE A BRSPS BIEHAE, B A

5. i F2 %5 (Publication/Presentation)
1. Zyaoyu Wang, Taisuke Masuda , et al.,

Assembly and Monitoring of Modular Tissue
Structure of Micro-Fibers, 2019 International
Symposium on Micro-Nano Mechatronics and
Human Science (MHS2019), December 2019,
Nagoya, Japan.

2. Zyaoyu Wang, Taisuke Masuda , et al.,
Assembly of Modular Tissue Structure of
Micro-fibers

Capillary Force , The

using Magnetic Force and
33rd International
on Micro Electro
Systems (IEEE MEMS 2020), January 2020,

Vancouver, Canada.

Conference Mechanical

6. BAH 4T (Patent)

L.
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FIHREA (B AGE
Program Title (English)
FIHEA (B AGE
Username (English)
FriE4 (HAGE
Affiliation (English)

:F-19-J021

BRI H]

IR G I O RS Al i R

:Crystal growth of thin film nonlinear optical crystal
AR, ERer | NI RS

:K. Matsuki, P. Wang, H. Uchida, K. Takeya

AR RFR B TR IE R

:Graduate School of Engineering, Nagoya University

F—U—R,/Keyword

1. B % (Summary)

L —HF—Fhie 7 7~ 5 A B W ORI 6%
FEARD I WDID, BERHE L & LTRSS S 1L M RE
THHN, TOVERPHREETHHZENL N, SHITH
FEAB X T T~V T DR EE RS R EWTZ0D | il
ek Ear ha— AT ENNELEIND, ZILETZED
FO7RBAENINEE T 72D BATIT/RY, 7T~V
HVRD T8 DI N5 Heofs i 23 KR AR TYERR T
EXHTEDFEAINTZ, KA ERIECIERT 2281280,
T T PN LT R TR 2283
KD LINLIRDG | #h G DEIAEIRE DA =X NTIT
KIREL TR AN DD, 22T, FAEAT =X LOfEH]
DT=HIZ OH1 b Ik U CE A E 7 B2
HUWTEBIIZ T ST,

2. FBk (Experimental)
(R L B0 ]

EBIE A BEMEE (A NNAT 7T 4 — VT 4 741
S4300)
[ 255 1%]

SFHARRACEOIERC L7 OH1 #&gha 5 _EICPREFL
7o EEE ST CEIII L7, AR EHE 6H-SIC, H
VWA ERIL OHL A#fSE b Ch b,

3. fifi &L F %2 (Results and Discussion)

Bl 7= SEM BB AR, Bk Bk bz R
ELTEDRARGABILE T HI LN TE, — 5T, fbidn
DEZFE AR O KFIE 05 i il R DIEER A HET 5 197
fi RIIBLE SR 2T, FMFEEZ TR ST i
DEBN A %L DD,

AR - TEREBLER | FERI L S o

26-Jun-19 WD15, 3mm: 5. 0kV %250 - 200um

WDI5. dnm 5. 0KV x150% "2‘(1(@@5.?,.,

WDT5. 3mm: 5. 0kV._x1. Ok = "50um

SE:© 26 Jun-19

4. ZFofh - Bt 5558 (Others)
HEICEL T, W& L 2emn T o>
+—LHRB O 2\ EHT L ET,

5. #2223 FK (Publication/Presentation)
2L,

6. BEHRFET (Patent)
7L,
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R :F-19-J022
FIHERE BEER
FIHRREA (B AGE) s LR 7B DIT |
Program Title (English)
Program
R4 (HAGE : ikl
Username (English) :N. Taoka
@4 (A AGE AN =W YN o T e S =
Affiliation (English)

F—U—FR Keyword IV TTT 4« @
1. B % (Summary)

AT R RFARTL 7 ha=7 2RI DI K
A=Y A NGV )L A NGRSy as T S/4N: B S
BIndD, BUE TENEHH GaN 7 v P22 DfE
e A o N=ZEE~DIGH (GaN /RU—) | T=x /L
F— /=R NTFNA 2% FLE LT ToT & o YB%)

(TN EDBLVICEDN T TAE—FET I
DOAERL & 2 Ol 528 Jkiof7v#/7wﬁWL
T 4 AT VAU AT T2 B8R T S A ARG
B 7 mt 2EE (AT A R)] D4 >FEE%
T8> T b, ZRHD 45N, GaN T —B L0
BFRINT A NADFEEIZHB T, GaNMOS F v /3
% . GaN MOSFET (Z[a)iF 7= A V&S L O Ge TFT
DOERAZHE L, TN OERT vE 212BWT,
LHBRFRXFy—EVXATRT MY ORI %
iz,

2. F2Bk (Experimental)
(R L et ]

BE—LAEHE, 7 NYTTT 4

[ 2505 1%]
GaN MOS Fy/ 24

GaN FR&Weit, 7 — ML Bk LT, £ D%,
MR EIC Al ZE22KE LTz, Al ICL ARG
%, AN T TT A E ST — IR == TR T T,
VxyhryF T —MEEZTER T 52L& o T, MOS
Xy /AR, MR 7o v RO 2 DB R R

ZEHm L7,

GaN MOSFET (Z[a)lF 7= A s

GaN S & Peis %, 4-5um FREDOL VAN EAI LT,
ARG NS — 2 BT A NIV T T T 4285 TERE ., KT
AT T HAT, AV HEEZ TR LT,

B, P - SRS

IRIFATuX IR

: Practical training in product development in DII Collaborative Graduate

:Graduate School of Engineering, Nagoya University

JEIN T = F o7

Ge TFT:

Al20s/S1 FAR EIZ Ge 2 1B — L2 E #iE A HWT
HWREL ., 74NV T T T 4L TAT DY —r =
7 EAT ol ey hmyFIZE o T, Ge AVHEEE AL,
Ni Z#Y—Z-RL AU FHBRICRE THZLICL T RNy
7 —MUO TFT Z2/E#R LT,

3. At L% (Results and Discussion)

GaN MOS ¥/ U2 Tl ey B 472 MOS FriE
HERTHIENTE I, — T, RE-BEFEICE D
T, BRT U AR R BN, 5%, 7B AOFMFHT
V. RO LA BT,

it GaN MOSFET iz FIZ [ 7= AV i o /LS
BT, AT HEE L, L UANDIRRELE Z HND A
TMHRBNIC, A% NN A7 DM BB IO T rtE A%
a2 ER DD,

ERL7- Ge TFT O S % Fig. 1 1IR3, Y—A,
RLAy | Fr RV EIE TSI TNDZ LD DD,

f FLA v
9:’?7\/1/
2 EE N
Fig. 1 Ge TFT @ SliX
4. FOh - BrEt A (Others)
2L,

5. i 22238 FK (Publication/Presentation)

AN

6. BEHRFET (Patent)
7L,
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FIHERE T ERFIH
FIHRES (B AGE

Program Title (English)

| BRALM A~ DA T AR LD BMRE RO ZAL 2R LT BAAA Y F AP OIR R

:Proposal of thermal switch material using change of thermal conductivity

associated with ion intercalation and deintercalation in oxides thin film

FIHEA (A AGE SRR

Username (English) :'T. Ujihara

g4 (HAGE A BRFARKA B L AT DFIERT
Affiliation (English)

F—U—R,/Keyword

1. #% (Summary)

RERIIBAZA T O T A AT T, BB
WSt FE TR ORE N EE CThD, BFRT% TR
ERNET DI I AT RAAOEBE R
fRL. 4 H BKEOBHIN T PF O fw2F AL, ik
TERL, KOV FEREAM A1 T 572,

2. 3285k (Experimental)
(FIH LT F70 2k ]

3L~ Rhr ANy ARIE | BERE B AL T
s

[ 2505 1%]

ITO =2—FH T L2 WOz FiJE , S5I2 LLZ-Ta,
LCO. Al ZEIZFE B LT, A/ S Z L FOSET
f1o72, [1]

(i) WO3: Ar:10 cem 02:1.5 cem, J£/4 Pa,

RF "U—150 W

(i) LLZ-Ta: Ar:15ccm . Jt/71Pa, RF/\U—100
W

(i) LCO:Ar:15cem . J£7) 1 Pa, RF /{7 —100 W

(iv) Al:Ar:15cem | J£/7 1 Pa, RF /XU —100 W

TERIL 7o ORH I B 23 ORI 2 B &AL EE 1 BAMER
CRIEIREAL R LT,

3. fifi B L *E%5% (Results and Discussion)
KRR B O TV R OREE % OV 7 V% Fig. 1
127”7, Fig. 212 LCO # D SEM gz r~d, 77

INFEETHZERSIETETNDIER h Tz, Fiz,

LCO #EREDEE L) 400 nm Tho7-, (A3 HIEEH]
30 min)

:Institute of Materials and Systems for Sustainability, Nagoya University
SRR EHERE . 230 # WOs3, LLZ-Ta, LCO, Al

30 mm

15 mm

Fig.1 Pictures of thin film (i) WOs, (ii ) LLZ-Ta,
(iii) LCO, (iv) Al, (v)AVLCO/LLZ-Ta/WOs.

Fig.2 SEM image of the surface of LCO thin film.

4. Z O R FIH (Others)
[11ReE K 4 R R HE 15w 50 (2019)

5. i 2238 FK (Publication/Presentation)
L.

6. BHHEEET (Patent)
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Program Title (English)

superconducting thin films
TRREEAG . SR ARER ., OYARELRT, JMEFRGE . SRS . A RS
:K. Kondo, Y. Tsuji, N. Ito, T. Hatano, K. Iida, H. Ikuta
AT BRI R T e R
: Graduate school of engineering, Nagoya University
VT T 4 B B BN L =y T R - RIS . NdFeAs(O,H)

FIHEH (B AGE
Username (English)
g4 (HAGE
Affiliation (English)
F—U—R,/Keyword

1. B % (Summary)

R E X% —(MBEE TIERIL 72 K FER—TL
72 NdFeAsO 50D 8 Sk Rtk 2 3l 3 57212
T ANV T S EE RIE Ty F 7 5 E A W CR
BEMRREIN T U, ZORER, KFR—TENnT-
NdFeAsO #EED B S I 35T HER R EIRE L
1%, 4 K T 17 MA/em2 (T[], ZofEi., Fex A3
DIRY . SRR E O Tl it Rk & T D,

2. #Bp (Experimental)
[FIH L= etk )

TNV 757445 E  RIE ©—yF 74 E
[ 28 0715])

ANV 757 445 &L RIE o F 748 % VT
RS AR A I T U7, MR T 21T o 7 IO BEf 85
BFEO—F% Fig. 117, M#IN L& E - EE
Ry RIZ ALBRA RO AT BAUREFFEZ 4 K5 30
K £C, SNBSS 2B e il EATICEIINL ., JIEL

0.5 mm

Fig. 1 Arepresentative of a top-view optical
micrograph for the micro-wires for transport

measurements.

:Tuning the microstructure and the superconducting properties of Fe-based

7
3. A G LE %% (Results and Discussion)

Fig. 1 2O MIBMIRRFHBY O RESITIN TS T,
L% CREIO B SRR 3 L OMEB IR I 2D
IRNZ LG BRI TIZEDF A= 13 532 1T TUvaund
filiim CE Do, ZOREID B O HICBITD Jeid, 4 K
T 17 MA/em?2 Z7egk L7z,

4. T O - Frit T (Others)

o 25 ik [1] K. Kondo et al, The 32nd
International Symposium on Superconductivity,
Dec. 3, 2019

o fOBERIOFIM: LMK (A18-KU-1004)

e CRESTUST): BIREAL 7 4~T 17 AHSLE
il S BB A S Bl - W DBA 7

5. Fi 3L~ 23%% 3 (Publication/Presentation)

(1) FTEEM i 55 80 [ElG B P K Z Pk 1
£:(2019) 20p-C207-15.

(2) K. Kondo et al, The 32nd International
Symposium on Superconductivity, (Kyoto, Japan)
Dec. 3, 2019.

(3) K. Iida, Materials Research Meeting 2019,
(Yokohama, Japan) Dec. 10, 2019.

(4) K. Iida, Iron-based Superconductors: advances
towards applications, (Santa Margherita Ligure,
Italy) Feb. 13, 2020.

6. BEHRFET (Patent)

2L,
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FIIHFRE g ERF

FIHREA (B AGE
Program Title (English)

RO PRRAR AL AW A T R — o a L RBED BRI & E

:Heat Transfer Measurement of a Disk-shaped Rotating Detonation Combustor

with a Thin Film Resistance Temperature Detector

FIREA (A AGE - I FH EORRR
Username (English) :K. Hotta
@4 (A AGE AN =W PN o T e S o

Affiliation (English)
F—U—FK Keyword

1. B % (Summary)

[ 5 7 h ok — > = PR BE 4% (rotating  detonation
combustor, RDC) &/ 38 &l CHEGHRIE T 5T hr—
a AT UIZBWRES CTHY, R/ MU LIRS
N5, T Rr—Ta RBEIC L DBE M ~D B VA AN K E
IR LIRS TVD. ZZTAMIZETIET bR —a i
DIEEZ LT 22 ENE G2 M RDC 2 W,
AIARALE I & O HRR AR B UARZ o Sl B S &C
OB R FH R ZFRFIZATV, T hpr—Ta HOERE
BURROBAREAONT 5.

2. 328k (Experimental)
[(FIH U7z 73k & ]
B —LRELEE, 3 v/ Rhrr ARy, NS
TR E 4
[ F2B 5 1%]

AlOs Z R ELT2BR R 7' — 7 RIEZ Pt 249 1
pm fEE, SOICREREL T Si02% 1.5 pm BPEL7-.
Pt OEHUE L IREORRN S, WEZFHEL, TOM
7O —T7 OEREMEE L TAT LT, IEEFHEWHT )
LAOMAZRIT 5. Fig. 1IIABZE AT 5H
A RDC O 273, ez =TF Lo, BR{bANC
fe SRz I RBERRBR 21T o7z

wuw oglL &

(A\) side view of Disk shaped RDC

(B) cross sectional view of Disk shaped RDC

Figure 1. BABEZAR X

:Graduate School of Engineering, Nagoya university

:detonation, rotating detonation combustor, heat flux, Hl/i - FEHERE

3. A FLLE %% (Results and Discussion)

ED A3 TIXT hr—va VERE &L
e~ L CTEY, AT TIEENLA~EE L TWD.
ENEND 'V OWRE A & BGER EAICRS L
TWALZ Engrol.

240 f—
wedRieexe
Gl o,
2304, et y o
~ 225
<L oo}
50 ¢+ =
5 4ok ., e
§ 309, ..--"' ".,.. . ", =
; 20F
2 b
3 ok, ) | . =
< 40 45 50 55 60

+9.60 ms t[us]

Fig. 2 FEBRE R

4. Z O - FFit 55 1H (Others)
L.

5. F 3L - #2573 (Publication/Presentation)

(1) K. Hotta, A. Kawasaki, K. Matsuoka, J.
A. Matsuo and 1. Funaki, The
Fifty-Seventh Symposium on Combustion, 2019.

Kasahara,

6. BHHEEET (Patent)

7L
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FIHEREA (B AGE)
Program Title (English)

FIRE 4 (HAGE
Username (English)
g4 (HAGE
Affiliation (English)
F—U—R,/Keyword

:F-19-J028
RS
ST AR N S S DR AR T R IV IR 8 R = 2 7 M A

:Formation technique of metal/group-IV semiconductor contact with ultra-low

contact resistivity by control of interface nanostructure

TR, SRR,

:K. Senga, S. Shibayama, O. Nakatsuka

A B R R TR T E R

:Graduate School of Engineering, Nagoya University
AT AEN, TN~ =D 4 Ge

1. B % (Summary)

FRT v AN BEL T, B EfLEBIZEmWOF YT
BENEAZFFD Ge DPHIFFSIL TS, Ge Ty /L&
12T NAZADFEEDOT=0IZ1X, R SRR o=
27 MEHURORBI I EERIRE ThH D, ITiF, M e
JB/m-Ge R D=L 27 MEFURENIMEINTODA, E
RAIFER S TR, AEFE T, B/ n-Ge F
[ DB R EREREAG C L D= 2 7 MEFTR OIS
M R Ge FEMR & VEREL JEMR TS ML A M I 2 5 F
Miz4T 72,

2. #Bp (Experimental)
[FIFLZ et & ]

AFEANLEE , BURBL AL E
[ 28 0715])

AFAEANEEEZ T, p B Ge(001) FoMR HIZF%E
FEWCAR R EE 2N 101871020 cm3 2725512V (P) &
FUNEER: 40 KV CHEAL., miEE n g Ge ZAERILTZ,
ZD AHIE LD T8 | BBV EE & & ¢
500-700 °C C 10 PNEMALBVLER 21T 5 72, ~ A7
B UEESHEAIC IV R E IO —NEFIEHIEL ., @i
& n J&OHERIRE 2R T,

3. fii RLE %2 (Results and Discussion)

~ A7 UBEEHEIZ IV RIE L2430 o> — MR
FOMEH IR Fig. 11 TRT, miRE n BE ORI,
SRIM 3 2=b—au75 90 nm &L7-, 1019 BL
1020 cm3 DR F M R BE BLb Tl BVLPIR EE DY
RIS — MEFLI JOMEHTR ORI A Rl T& T,
F72, 1018 cm 3 DR FHAHIA I E AUV TH, 600
BEONT00 °C TOEFRIZ LT, > —MEHUTELER
RN~ LTz, Fig. 1 OB ORE NG| bR

TR E A SR U245 % Fig. 2 (TR, 700 °C TD
TEMALEMLER I K » C, EIRAMBIEE IIZNZ .,
7.7X107, 1.2X10°, 82X10°cm? & 72 o7,

1500 e a— T s
° Npb (cm'3)_12 o 1020
~ 1018 £
O 1019 £ S
< 1000F & ¢
g {8 £ 2109
: -
3 g 3
g S00p | 148 S0 |
= 3
3 . x Z
) | oo 3
o~ ’777’77. 0 g 1017 = 1 1
as“500 600 700 as ™ 500 600 700

Annealing Temp.(°C) Annealing Temp. (°C)

Fig. 1 Sheet resistance Fig. 2 Impurity

and resistivity versus concentration
annealing temperature. versus annealing
temperature.

4. T O - Frit T (Others)

- RIFEO—EIE, 47 T A (B4 ]
EAFVMRASH ) OZEE I T TERmLIZ LD
e
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« BEICHR
[1] International Roadmap for Devices and Systems
(IRDS) 2018 [https://irds.ieee.org/editions].

5. w2238 FK (Publication/Presentation)
2L,

6. BEHRFET (Patent)
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AL :F-19-J030
F T HE AR

R EREEA (B AGE)
Program Title (English)
FIRE 4 (HAGE
Username (English)
@4 (A AGE
Affiliation (English)
F—U—R,/Keyword

A B HE
:S. Sakuma

1. B % (Summary)

AR, BB T O EEMEDND, A Mifaisl At
GLEL T T NN —T 4 T HECIE B B3 EE ST
W5, MY —T 4 IR WS TWS FACS T,
HOENUHEENICEY NN v 7Y —Z2 WGl
B BT D728, B T — DRRYLESE TR AN
NHZE, oA DA IR — g O ATREME
HOLEVIRREN DD, — 5T, ~A7aiikT v 7 &
oA F TN =TT TR, T T YTV
ICT A AR =Y T NNETHIENTEDD, Brjoar ¥
IF—Tar OREN L, SHIZ, — R BMEE T
BLE T DZENTEDLIW, flix DAA—I U Tk D
FABRDENARETHDHE VST RERF R D HD. A
WFFETIL, ARZELDOILFRBIZEICEIY, FEEE LOMERH
WAL TF TN =T T VAT LDIHIRDEA
=Ty MEB I OB~ T 758 - BA S 2 B i) &
T5. AEIEFHICBOTUL, ~A7aiftikF 7 DR%
DL, FyFVERT v 2D MEE1T o7z

2. F2Bk (Experimental)
(R L Tk ]

i E& Yt~ A2 7747 (Suss Micro Tec AG 4
MA-6), L —V#iE % & (Heidelberg £ mPG101-UV),
ICP =y F 744 E (VL= RIE-800), # A7
—45E (DISCO # DAD522)

[ 255 1%]

RHFTECRHGLT DAL F T RN =T 4 T VAT
LDOZATAFART v 71, A F o FUCERETHED
(ZHHELTZ 2 DDF L F T AT VR THAHL, £
DHFNRZET DY —T A T RANIBNT, AT
VIR T e O R TR R AR 24T 28T, Ml
TS THRY 3T DA 72 > TND. i - b SR E)

AN = WANE PN o T B S
:Graduate School of Engineering, Nagoya University
e AafRTF T, iR, =TT, VYT TT 4 - B - M

NAAN =Ty b A7 AR 3 B AT NORFFE - B JE

:Research and development of high-throughput microfluidic cell sorting system

INATREIRE =Y T 7 F 2 — S WL LT, #msic
ARG ZATOZENFTRETH .

FoFNIHTA- LA -TTTAD 3 G L2~>TERY,
DRIE (2&hVavfgiz, A 7ajiik, B, FFv
TAT VR TR, T A7 +—H
T D= DR LT-(Z% 3k : S. Sakuma, et al,
Lab chip, 2017; N. Nitta, et al., Cell, 2018; A.
Isozaki, et al., Nat. Protoc., 2019). ¥/ —F 47
AT INFBISZOFOC PSR A B U TRERL, JO
HMENTETDHZET, ATy T ATV RN T Z R H)
L, vA7nt —XBLOMIED 5y lFEERZ1T 7.

3. fli &% %% (Results and Discussion)

FRLBE SR E LS, HTA-LVa-TTAD 3 @D+
NEIUZRNT, T BARMFORETEIT, ~A7mifk
W, AL TF T AT VR T, BEXOY, Tr—H s
THEOVERUC R I LT, F7, (ERILI-~ A7k T
THEHNT, T F o RN =T T AT LKL,
T F T AT VR T e AT FARHI I O e iR
FEfTo7. DI, vA(7ue—X, BLO, Mgy —
T AT DIREFEBRI RN, R LIz~ A7 aiik T
T OH AMEE R L.

4. Z O F5E F1H (Others)
L.

5. i 2238 FK (Publication/Presentation)
L.

6. BEH AT (Patent)
L
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AR 7 :F-19-NU-0001
HIHERE g2l

:Structure to support MEMS and semiconductors with ceramic material

FIHRREA (HAGE "MEMS R38R/ E 2Ty 7R TR HffiE
Program Title (English)

FHEA (B AGE A DA, WERBE, PR

Username (English) :K. Nishizono, S. Seo, N. Makino

FriE4 (HAGE Rl MARUWA

Affiliation (English) :MARUWA CO. LTD

F—U—R,/Keyword

1. % (Summary)

BII T BB BR T TR 5 71EEL T,
& BN AT — e G R T 7 2455 1 5 R A
BRETLTWD, EFIE Vs T e RIS E RO /<
B—= U TIBIICDT,

2. FH (Experimental)
[FIH U7z ErediE )
W&~ 227747 (Suss MA-6) | # 7 —A

[ 2505 1%]

A BRI L7 b7 4 — SO EZFI L
VA e niffio TR BEIEOMIKEE 2 —= 7
(BEARIE 4 pm) DR LGIRDTZ,

RANCAE v a—2aE LT, vVaryz (44
FNCT ARV ANEEAT LT, R, WE Y~ AT
AT TENLIRICRT TN F v o " —HNTEURL T7 +
VAN NI == T LT, ARV AN RS —=
U727 =/ T4 B IR 2 7 B 2L B TR L 72, & RS
L7207 = D7+ P AN 2 BT 5 7 MA 715K
ST, &L F—= T Uy =R IELT,

3. fk FLLE %% (Results and Discussion)

A RN EEREEE O R D I AL =D
TeOIEEBRIEOBE G IRNDTHEREED -, T 136
JBHIR(ES 0.2~1.0 pm) O3 —=2 T HBE0FA
o VINETIECLDAZTARZRIELIRE R, &8
PR — T Sy DN DR REE T o T, RIS, AR
JEDIEEA 1 um OEEINVNEL BBV,

NURIREL T, 7H P AN S b EEE 2
DI EUTERRUAE R, 74 U AN B E L 2 A

VYT TT 4 @ AL E | P IRHER, BN Ty F

DREE NG NUDD IR oT,

— 5 BREEET v N —NDIREIZE STV AR
Wi E N LT HZEN BN TND, 2T, BETE
— LEEEENICHE LY o R E~— B 25> T
IR EZ MR LN, TR 7 A LU ARD K%
B LT,

FFREDINZT ARV ANDFRIAOA A RS
7RE DX R A TR LI FER, NV EYGETE,

S1RIE, SHICR B AT — =0 7 2R b L To
EEZ TN,

4. FOMh - et 1A (Others)

MDOFEEI DRI : KT /77 /ey — T Yl

<A H BT NEERIERE, KB RGN LE
‘j—‘o

5. 22238 %K (Publication/Presentation)
AN

6. BEHRFET (Patent)
2L,
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[ o-cEickes :F-19-NU-0002

FIHERE BEER

FIHREA (B ARGE ANy B TEIED AN E S
Program Title (English)

FHEA (B AGE BRI E

Username (English) :K. Mori

FriE4 (HAGE AR BLE R A A
Affiliation (English) :TOKAI KOGYO CO., LTD.

F—U—R,/Keyword

1. % (Summary)

BG4 JBER2 BIR D12 720 | & 8D
M AHEDS ENZEDR A TH D, 4l 44 H B K FDA
RoBV 7 HEE R LT Si0 R#ERATEE 524 T
& JE WK D AN E 2 2 A L 72,

2. 2Bk (Experimental)
(FIH LT F70 2k ]

3 LV RIS ANy FAE
[ 52505 1%]

ANy ZY 728D PPS BRI Ni b L% Al 4
0.2 um, SiOz2 5% 0.1 pm ML 7=, A/ 30X D5ME7eb
NERL 7= TNV A LT IOR T,

AR B HA: Ar A F(15scem) 1.0Pa

‘RF & : 300W

@) Ni A/%v# 0.2 um

(i) Ni A/3v# 0.2 pm+SiO2 A73v 4% 0.1 pm

(i11) Al 27324 0.2 um

(v) Al 2,324 0.2 um+Si02 A/3v# 0.1 um

3. Ak 2% (Results and Discussion)

FRBEL T2 Ni A/ 2 DH 7 v D H. B Table. 1127
o UlRREE 1 A OREREIZHEEL ., Ni BEo%1{b
BAZMERLT, ok, U7 MTFIRCEKUTNLD
KRB CIRE LT,

(i) Ni 0.2um (i) Ni 0.2um +SiO, 0.1pm

Sample

0.6064Q/]
0.6726Q/]

Initial
After 30 days

0.5364Q/]
0.5675Q/]

Table. 1 Pictures of Ni sputtered thin film.

:Improvement of durability of sputtered thin film

S IRHERE , RSy Z U7 ARGEIR, A

TRAERIC IO GO R EIEGTO EHAMA5ZE13T
e, B B ZE KU eI o772 | R kL
Lo TeinbIEEE 2 IS,

TV CHE AR DM AMEZ ST D72 RELLT W Al
WEDMEARPEA R LT, WOKEZZ O 7TV DEER
% Fig. 1 1”7,

Fig. 1 Result of salt spray test.

RO T IEBEE Al JEBERICEE AL,
MHEKIZIE SiO2 PR CIE R RN 72~ T,
AEIORFHZLY, BRIEOFEALE ED7-$1Z SiO:
REREOF NEE R TEI=, Ll AR PEIE AR+
53 THLHIZD RFEIEOME S TIEORF P LETH D,

4. Z O - FFi 55 1E (Others)
2L,

5. i 2238 FK (Publication/Presentation)
L.

6. BHHEEEET (Patent)

2L,
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R :F-19-NU-0003

R 8 BRI H]

FIHRREA (A AGE IR S S - O TERK

Program Title (English) :Fabrication of micro structured optics

FHEA (B AGE i EAEE, dbEsET

Username (English) :M. Inada, S. Kitai

AR (B AGEE VE=I =N =a T 7 I F XV T &AL —a AR AR AL
Affiliation (English) :Sony Global Manufacturing & Operations Corporation

F—U—R /Keyword

1. B % (Summary)

R R H IS 22T, ZhUc k> TAELD R
O EHTRLBGEL RICEFI 358X, ERCEE. L
— = FHHL AT L 8D A A=V TR e
—T AT IRE | Kk& R ARICIE SN TS, RFERT
X, A TR K FOMMIIN L7 Zy b7 — L5k fiaFIHL
T HAA R TR MM AR 2 5T T2 6 3R OAF R
EAToT7,

2. #Bp (Experimental)
(R U7 Bt )

RIE =y 7 4
[ 2505 1%]

TNV T T T 4% T, VA FiR BICL U ART
W — 2 Z AR, £ D%, RIE =y F 7 48 % H]
WCIIar DTy F o7 w70 YA i I
IRE—= TR LTz, o T AAERRIC Wz F 0 7 4
% Table 1 |Z7~7,

RF Power Flow Rate Pressure
No Gas
(w) (SCCM) (Pa)
1 100 SF6 25 2.0
2 70 SF6/02 25/5 2.0

Table 1. Recipes of RIE.

EINT 2 F 27 VYT T7 4~ G - I A58

3. fEdt L% %% (Results and Discussion)

TER LT Z— DS G E 4 Fig. 112d, SF6
HATDTyF L TITESTHNELRRLT L SF6 HAD I
Ty F U7 v (Fig. 1 (@)X, 7% —h vk
MIELT, =y F 7 OB NIRRA D823 /D
iz, —h., 02 ZRMLCzyTF 7 Liz¥r 7 (Fig.
1(b)) TlZ, v V= FRALIEA: BRI KD BECRFE D 2h 3
ATy, 7o ¥ =y MUBEKR T 532 — %
K TEDZ LN T2,

(a) (b)

10.00 um 10,00 p m
| E—— —

Fig. 1 Pictures of samples fabricated by different

conditions No.1 and 2.

4. FOM - et 1A (Others)
L,

5. w2238 %K (Publication/Presentation)
2L,

HATEBRICIO RO T Vav e )R Ty 7 RV A
rDF BRI,

‘No.1 YVa /Lo xh =3/1

‘No.2 YVarHtk/Lvxh =11/1
Thololedh, ZOERLEZBEFEL TLIARMT—0 D
VERRZAT -T2,

6. BEHRFET (Patent)
7L,
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2R R :F-19-NU-0004
FIFAR e HEERAIH

FIHRREA (HAGE IAY =27V NRURSEAR O T iR
Program Title(English)  :Research of wire grid polarizer processing
FHES (B AGE (RATHREE, A ek

Username(English) :T. Omura , S. Ishii

g4 (HAGE RS MR L,

Affiliation(English) :Tokai Rika, Co.Ltd

*—U—K Keyword DI T T7 ¢ @R R
1. % (Summary)

TIAY =27 Uy RERUR IR Z TR 20727 A & A
R =2 (L&S) DRI E FED— DI+ [# ) B EE
(LLF AFM) 23855, L)L, I F L 3—Deimikic
FoTUE BT ATRED L&S OFRRIEIZEELL Y,
T TAENL, B b ek afs o Froa—% M
W, TAIRE 2.5 D L&S IRERIE LT,

2. FB (Experimental)
(R L7 27t )

JE -1 A
[ 52505 1%]

HEFEHZIE Table 1 12~ 3 16/172 L&S 23N L4
- BT A% =,

AFF AP CERELE LT-FREHT KL, Table 2127~
FeImAIRD 2% 2 FED T F L3 —Z VT AFM
(285 L&S JRARDMIEZAT > T2, MIE A% Table 312
NE IS

Wiz, PEREE L/S \CHEE S5 Al Wim 2 R,
SEM THrHilZ41T\ AFM OJIERERE iU,
GRBHET N IS B MR O T2 DM ED Os ZRklFEL
72 )

Material Quartz Symbol (a) (b)
Size 10mmx10mm Material Si Si
4 x0.6mm SPIDS | 40 N/m | 42 N/m
Design Line 80nm constant
1 Space 80nm Tip radius 8 nm 2 nm
vaue Height 200nm F General High
eature .
purpose | resolusion

Table 1 Object .
Table 2 Cantilever

Mode DFM

Range 1pmX0.25 pm

Pixels 256
Scan rate 0.25 Hz

Table 3 Measurement condition

&, T/ TV NERE T ar AR
3. fE L %25 (Results and Discussion)

Fig. 112 AFM, 53X SEM (255 L&S kol
TERE RE T,

HF L= (@IZEDHETIL, SEM (2T L&S
B SDNEL A= RENE TERD 0T, — 7. 7
Y FLR—()DEA L, SEM (ZH R TAR—REIZ/
SWHDOD | L&S @SR E Th Tz,

A FL A=) TiE, HE O FIIR B F LN
—O) X K= L&S DAR—ZADEE TS R

AFM
Cantilever (a) (b)

Measurement
method

TWRNWEHEESND,

Frontal image ! | =

Surface profile

. T
SRARERERAR!
or
Sectional image

Pitch 159nm 159nm 162nm

Height 154nm 206nm 208nm

Space — 16nm 61nm

Fig. 1 Results of L&S measurement
by AFM and SEM

4. FOM - BrEt 1A (Others)
ARFREICHT0, THREWE W IR AT U D
WA "7 b7 4 — L ORI TGN =L E T,

5. i 2238 FK (Publication/Presentation)
2L,

6. BHH
L,

B 2F (Patent)
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FIHERE

FIHRREA (B AGE)
ProgramTitle(English)
FHEA (B AGE
Username(English)
FriE4 (HAGE
Affiliation (English)
F—U—R,/Keyword

:F-19-NU-0010

BB H]

R A Y b — N AN —T vy bR ) —= > T RE DR
:Development of neuron network high throughput screening device
(ERE, THHME, KW, THEEERE

:Z-H. Wang, H. Uno, Y. Nagaoka, T. Urisu

A B RFASR SRS

:Institutes of Innovation for Future Society,Nagoya Univ.

DI TT7 4 G2 TR E . =T 7 Incubation type planar patch clamp

1. % (Summary)

Ry LaZmi 2% iz SO U= — ORHIINTIC
VYT T7 t BTy T AR R LT, R
T = FIT T NAF T 7w BAEL | SRR
Y RT =T DAF T NV EFROPEIZLH LT, 7
TN A7 HEE ORWEITIFIE T2 L Al IR FE LS E 4B
FEHTHD,

2. 2Bk (Experimental)

[FHL7Z 370t & ]

ICP =y F 7 4E— A (Y28 /RIE-800) | [fi
TR ~A22 7747 ((Suss MicroTec AG %! / MA-
6), XA —4EE (Yol | DAD522) . Deep Si
Etcher ({3 A6 % L% / Multiplex-ASE)

[ 2805 1%]

(1) MER S IER: LA AR i ) T Ty
MO~ ATV AFIHETIERRL, 4 RT /T TvhD
RIE-800 (51) Tx=vF > (MULTIPLEX-ASE
(73)),

(2) BV —UWERR: T 7Ty o~ AL
AFEHMETL P AMRE R L A RT ) 7T v b
® ICP = v F v 7 4kiE— L Deep Si Etcher T
TyFT,

(3) By NEIRIHDHEEI AL : 4 KT /7Ty O
B~ AT T TAF TN —T L E RN D /K
VNN EGDEEL T, REORIEED N T.OTZ0
DUV ANRE B, FDHR Y 27 0B A TR
TIE

(@) A7y —HEERAL, KBROTV T — T
I T Ty T H BRIy LT,

3. fE L& %2 (Results and Discussion)

TV =Ry F 57 F 7 % PLL (poly-L-lysine)
72 ECM (extra cell matrix) T2—7 42 7L, Fvhd

ST S IR e (X ) aw i N ) | By -
B 63 1% . 7 RN AT RE B O HULER ORI B i L
oI OT ¥ R VEROBPEIZE LT, Fig.
11T, ZDOFE O 3D Mzard, T ah A7 HED
BEZRIT 52 LT, Fig. 2 1, Z0%EE DA 3D
Zrd, Fig. 1 OFEFIIHFVEO THLT7 IO 775
T —UNIZEE T D, Stk FETEE OB 2
O KO EREDES T T ETHD,

.!/ ~‘.‘ ~‘/”Eu
& .
L /)

-, /

Fig.2 Prototype high-throughput screen planar patch clamp

device.
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4. ZOfh - FFEt =5 (Others)

SHIEE o F U EEE ORI OWT, TR, H
NLKIEEWELT, FiHgEE, R, BRI E=E
HEAR R H 2L X,

BB 24  CRESTIEEM TV —F — v F o7
7

DR F-LOILEBFSE : LRSI E P TR 7P K
EATER, 4B RERFRETRUPER Ak
PRHERERER, B RE T SERE I o) T P SE T
e FHRC - B AT AR B | SR EE Z BT B

MBI ORI < 7y e £ #— gk (S-19-MS-
1068)

5. &L 2% 3% (Publication/Presentation)

(1) FEFHM, Sl TEZ, TR, 73 H 5,
AT FELERE, SRR~ A i LT A
T LOBA%E, 2019 4£55 66 [Bl)E W EL RS IR FI
AlES, 201943 A 9 H~3 A 12 H,H L, HA

(2) &7, FHHE, EEH T, RS, & BT,
FRZEERE, BN TV — XTI TF T D
WO E e, /a5 17 [[IRZx, 2019 4F 5 A
9H~5 A 11 HERE, AR

(3) ERERE. E&EZ, FHHRE, sHd . EHE
o FEUEERE, BEA T L —F— Ry F I T
BT % >V — XKPL, 2019 45 80 [BIE 4 HiL~:
SIS, 201929 H 18 H~9 A 21 H,
FLIR, AA

6. B ESET (Patent)
2L,
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[ o-cEickes :F-19-NU-0013

R g 2RI

FIHRREA (HAGE

Program Title (English)

FHES (B AGE R ]

Username (English) Y. Fujiwara

FriE4 (HAGE  ERFRFBE TR

Affiliation (English)
F—U—R,/Keyword

1. % (Summary)

TE/NT 7 A(a-)FeSiB MR XA E EE QDD K
&, OBt el ~Ois RS, AR
SN TS, ABFFETIE, a-FeSiB A< HLZh
TRt T =2 T — IR TSN O a2
fELT=.

2. 328k (Experimental)
[FIH LTz F7p 3k ]

YATT TAF (Fr /ot PLA-501(8)) | BRI
P S AT S (MY 25T
[ 52505 1%]

a-FeSiB %, Co-AleOs 77 =27 — I~/ b
1Ay ZIETCRUE LT, MV IR IRHZEY, s
TERERE LT, At s X R B R R RS 7 3Ol E
L, B PR A~OI LITIX) 7 A7 dEE V-, ER
FEMEIL 2 S FUEIC D RIELT-.

3. A Ft %% (Results and Discussion)

Fig. 1(@) %, V7 AT IR LIZ7 A b~ A7 DB E
Thd. LA EmE (OF) [T vy T DIFEEL, &
FHEIL 3 um TH 5. Fig. 1(b) 1LEBEICY 7 47 CIER
L7- a-FeSiB {5/ % —Thb. a-FeSiB |ZIIEUF
PESCEDTZOWED Nb ZHIMLTWD. Ty 7o %
JERU TR L72L2A, B OF v 7 K
ThoT-.

I8 4 pm

(b)FeSiB electrodes

(a)Photo mask pattern

Fig. 1 (a) Photo mask pattern and (b) a-FeSiB

electrodes of strain sensor.

:FeSiB 7/ 7 7 A A WO Aot o E

:Fabrication of strain sensor using FeSiB amorphous film

: Graduate school of Engineering, Mie University

TN T 7R, TR, VITTT7 48

T

AAFGEDO O kT, Fig. 1(b) OF v 7 H43IC
BRSPS % 7”9 Co-AleQs 7T = o T — A HEFES
VI E Lo TS, FERILIz B TR A FTINL -
BOBSIEPLOEE Fig. 2 (9. RO
1% Fig. 1(b) ITRLTHS. vy FICTEEITHLR AN
ToHL, EREPUZAWMICHEALTEY, i
a-FeSiB BMROMR T — AL MO A& DI TZAL
L, vy 7RIV R AR ASE CQNDHIEEZ/RL TN,
Lt T 2L a-FeSiB SBMO IR T — AL M)
ZHIEIL, BRIEIIOZICLD, 0T HER T 5565k
EEIETHTETHD.

SN
> w b o

Normalized MR
.9 2 o <
= o]

=
o

15 -1 05 0 05 1 15
Field [kOe]

Fig. 2 Typical MR loops. Magnetic field was
applied parallel and perpendicular to the gap.

4. ZOfth - F5El#H (Others)
7L,

5. #3523 %% 3 (Publication/Presentation)

(1) BHROCEEER BT 1 MR O SO S
K42 :Po2-2: BB, BFARJE -, AR F], /IR
1E, & HE, INEERIE, KR8 : FeSiB 7€/ 77
AHENEA VW GIG RO Aoz $ odE

6. 45T (Patent)

el
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AL :F-19-NU-0014
F T HE g ER

:Fabrication of quantum devices on high-purity silicon isotope epi-wafers

FIHRREA (HAEE) R LS Y m s e R B RA-T S A A ER
Program Title (English)

FHEH (B AGE CERIR, ek, SRR

Username (English) :S. Mivamoto, K. Sato, N. Usami

AT R4 (B AR A BRI R TR T E R

Affiliation (English) :Graduate School of Engineering, Nagoya University

F—U—R,/Keyword

1. B2 (Summary)

VAR, [FIRER S )z Si-28 O A 99.92% % ThE il
Llcob iz f 9200 )a ik BTk, B—&FE vk
Zxbd 5 & 7 1E AR R RE I 2T IE NI S D Z e
FERES I, KE & 732 RBL 5720 O BER 72~
TR 7 —LELTHEBINTNWD, Trx BHEESTHZO
[FRL A Si-28 b Febr DR B b e O S AL
DD, T A R RN L DR 7 1 — Ry
IR MNE B THY . Th— L — 1 O 7 — M s
D2 TE T VRSN ORESL AN AT K T D, ASFREIL,
R MEYENL DD 7o\ S 707 — Mg A B AU C | IR

PHCRESHIE TR -7 A A O/ A B L,

AREFET, AT BERF N L7 Ty b7 — LD3EE
HEE W AR T o 25 D feii b2 B R RIS i L
7o

2. J2B& (Experimental)

(R L Tk ]

L — W — i H 5 #& (Heidelberg Instruments #f 8
DWL66FS) . 7 4~V 7 T 7 ¢ 45 & (S Fn BR A 4 4
K310P100S) . RIE = v F o 7 4 & (4 & = 41 8
RIE-10NR). B753H(7 L 30741 Dektak150). JE 7
JEHERE AL & (Y 524t 8 AD-100LE)

[ 3255 1%]

(1) L—Y—HEEEICIY 3 A TF DT~ AT %
REFRIEL, 74N YT T 7 o 2L B A VTR U
4L U AMOFPR-800LB) A @ 4ii L7z 2 U= FEARIC
BT B AR DONRZ = 2K LT, (2) HBFIEE DT
A4 DEEAGFEBICIVS — NEMAZHEREL , AREL —
MIBZEF CHEREIEE 2 E 52 TRkELTZ, 22T
1. Ti 13~0.5 A/sec. Au 1T ~1.0 A/sec LT Ti (5
nm)/Au (50 nm)4& &/ ROHEREZ A7, (3) RIE=—
o F T IEEIZLY, SFe/O2 AT AFH S ChR—L /3 —

VYT TT 4 B L, B EHERE BN T = F 7 o fr BT SR

D AFHEIE LI T LTz, (4) 7 — Mg E LT, Ji 1
Hefd 2 (ALD) % F V¢, 300 °C, 300 A2/ T
AlOs #EfFIEDOHERRBR A LS L 72, (AL, Fro S —H
SOARFPNRNERET DT, L AREEAT LT
VI B EICHEREL 72,

3. At L# %% (Results and Discussion)

FT B ARIHERL T2 7 A AT KO+ NV 75
TAZIVFERR T2 2 — KL, Fe/ M T IR ~20 pm &
TEREHEVICE RSN T E MR LT, /27 —NE
ROHEFEIZBEEL TlE, V7 R4 7HRZ Au BB O
IRHRBEDNBIEESIUTZHY  BERTHITE L7 R D Ti/Au FEA
RE = DIERINATREL 72> CVD, RIE =T 7T
EVAZICHWTZL P AMNERE O ZELITBLES T,
OFPR-800LB 23 25FE[E DRI A =T L Vit a A3
HZEERER LTz, FIAEY O ARSI TIX FIRET
BHAHZEIIHER RT3, LU ANDBEE M EN R b7
D HT I HFBER OB A Z D TD, ALD 7't
AT, BUFREDLFTA T 20NV TY AN —Z W
T, HEFEL 72 ALOs #E#EIEDIEZ N AT D~30 nm Thd
ZLEMER LT, A% IRAIZETT NAADIERITEAT
L. ERNF MA@ T O o 20 i1l
FITIE 8i-28 = EIENF IO et b~ LR IT D,
4. ZOfih - FFEt 2 (Others)
ERTE B FRET Iy T T TN
(Q-LEAP) v Var &y MILL & EHEM TR
FUBLER R BE D FEH |
RFRREIT, B Al RHTHEEER (G B, T
THE HAE (4 R RN SR A THE £ LT,
5. #3233 (Publication/Presentation)

72,
6. BHHREET (Patent)

72,
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AL :F-19-NU-0017
F T HE g ER

FHRREA (HAGE)
Program Title (English)
FIRE 4 (HAGE
Username (English)
FriE4 (HAGE
Affiliation (English)
F—U—R,/Keyword

R R
:T. Tto
R L

1. B % (Summary)

R IR —SUAR I S D3 B AR 2 1 & 423 Dt (H2fidfiy)
BN SOE 2T S & [E AT D78 B (B i) 13
RO ERTE ORIV AL 27213 TR RIS i o0
FOGER KA Lo TR INEEN RS EE 5 2 57
B, ENLDOEBE LN T HI ST —T 1 7R
AR ED TS HICBW XD TEETHD, A
WFFETIRRRZ EHAZR T OB 72 [ 5 2 38U T— RIS
[ ST AR MRS D R O B B A fEBI L, £
TMETHIEE BHINEL U Tole, KT TvhT74—LT
1E ERED BBYDTD | e M A FE AR w5 T 57
DOIMTAEREZAT ST,

2. #Bp (Experimental)
(R U7 B s )

L —H — L E (DWL66FS) . 74 Y /57 ¢4k
i& (K310P100S) , RIE —vF 7 %5i& (RIE-10NR)
(BB — W — RS E T T I~ AT B AERR
L. 7+ Y7 T7 0T GREMTEFCh o B LIRAS 81w
= AN—TERE D% 20~1000pum O I CTRC B S 7=
X 100nm A —4% —Oif% RIE (2 TER L7, N T AR
OREZT 10mmx25mm EL7-, =vF 7% RIE %= H
VY, 300nm ORI HIEEL T6453 D CFy =y F 7T
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:Dynamic Contact Angle on a Micro-Structured Solid Surface
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Fig. 1 Time evolution of contact angle.
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2. #Bp (Experimental)
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VT EFTHTRIC, Cr D=y F 7T Cr ZFREL
T HIFAL L REAERLLT=,
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3. fE R L5 %% (Results and Discussion)
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:Study on the fabrication of optical devices with nano-order periodic structure
:JCHEPNERE] AR R AR, A, SR FIOR . CHBRIGE IR TE/KIE 28, )1

:A. Motogaito, K. Matsuo, R. Tanaka, S. Suzuki, R. Ito, S. Shimizu, S. Nakagawa
P S HERFPRF R TR

:Graduate School of Engineering, Mie University
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OEIEDPMERCE Tz, RIGEEH AR 7.4 pm | RS
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NETLPANCTERL QORI XERIZEDOL D)0
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it A MO FEAMI D BT 2 2 A D 5 T8 Th D,
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Fig. 1 AFM image of the fabricated lens in the
center part.

= Simulation
= Experiment

intensity @.u)

Z (mm)

Fig. 2 The results of the optical characterization for
fabricated diffractive lens.
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AT B R B T e R
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FIRABIRL TS, [1] LLars, L—F—FF0
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DVEREAT -T2, Fiz, LIRS EREIN L& 55 DO H7e
BT ZIRITTH BT 72 R A B~ AT,
2. 32k (Experimental)

(R L7 et ]

B REEEE ., WE@ECH~A2 77147 ICP =
v F 7 AE
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T O BB SN Si02 Fobk Bz, BT Rt
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(D EVYAR 340 nm, MHEOEIHFEN 1011
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(ID EVAR 340 nm, MO RSN 1:3
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FriZ, ERRD7 v —T 0 7 EEmMICER T 528 T,
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3. ft L Z %% (Results and Discussion)

Fig. LR AFM 405, BRI LV —T 12 7 HE

UV T TT 4T LR A& T ROTHRL, RS L —Y —

& (W EEER 1:1) MERITE QD AREER EICHE S
53 PN REL PL A E I 7= B 5% Fig. 2 1OR
o AR COBIRIMEDHLIRNFE DN HFON e
35, DFB BBEIRERE L THREL CUODBZEN DD, R
R OBMEIHARNVNEELHI [ T5E, A4 OFR
FNZED @7 FIENIZ pn AP TERSH EL 34U,
Fig. 31X DFB BUILIRER N H DRFLIRNFC, B 1015
Oz EL AT ML E IR LT-H DO THSH, DFB D& A
\Z&D EL ORISR T, ISk 5%
%, KEWREEATEAFEERHNE FIESEE2 WD LT,
WABEIC LD E) & 0 L — Y — R D FEBHH

RTED,
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.~
y Grating

Intensity (a.u.)
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Figs. 1-3. AFM image (1), PL image (2), and EL
spectrum (3) of a cavity-integrated polymer LEC.
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4. ZDOfh - K5 FIE (Others)

«2Z3CHk: [1] T. Sakanoue et al., Adv: Mater. 29,
1606392 (2017)

BB S IR (A) (77T AT — LR
BV W SR BNEE S AT S AR |

R KRR (4 T B R IEH L E T,

5. #i 3L F 2% 3% (Publication/Presentation)
SRR M, L— W — P 540 RIFFZES R
O<IE, 2019412 H 6 H-7T H

6. B 4FET (Patent)

720,

—-131-



AL :F-19-NU-0020
F T HE g ER

FIHEREA (B AGE
Program Title (English)

astronomical observations

FIBFEA (B AGE g AR

Username (English) :T. Suzuki

ArlE4s (B AGE AR KRR
Affiliation (English)

F—U—R,/Keyword

1. #2% (Summary)
RILBR D=2, Ge & -im RN HE3 O BE
FAEMED TND, JFE~30—200 um 7 EW GRS A
BHTDH-012, Ge lZhuarZiLT- GeB EL., @i
Ge JBD 2 JEtfiEZ T 20BN S5, SO THIk
ZRHAWT, @M Ge 5 EIC 2 @tz g —=7
THIETERAIE -, AP TIL, a0 —ED R
TEDH G R ZiRINT Dk E 25 TROEIRD /¥
— VTR DT DN—K~w A7 (8102 ) 27T A~
CVD @I TR Lo, [FEEE D AT — VIR E %
300 °C IZEXEL . SiO2 (3 pm /&) % Ge 7=/~ EITHK
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3. fE L% (Results and Discussion)
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2. 2Bk (Experimental)
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3. k%2 (Results and Discussion)
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Fig. 1. Optical microscope images of multi-terminal
Josephson junctions fabricated on a Si substrate.
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2. FZB (Experimental)

(R 708k ]

THNITTTAEE BER
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Fig. 1 1951USAF Test Target and 10 Step Tablet.

3. i L *=%% (Results and Discussion)
ATARH T A FITIERR LTz 32— %, E DR %
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- 5

Fig. 2 Patterns on a glass wafer after development

and the image by Step Wedge for sensitivity test.
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:Study of the Synechocystis sp. PCC 6803 cells in response to environmental

stress by using on chip space-time control
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VYT T T 4 - G - HEmIEEE, R - FEHERE, Mechanical Properties

AFA A= 7 4eE — ORI — B EES 2T A

Synechocystis sp. PCC 6803 is a kind of model —a 8 A1Rsi-N) ., ICP —yF o 7 4kE — 2 (ool
organism for the study of photosynthesis, biofuel RIE-800) . ECR A X 7k —X (=) A =7 A
and environmental stress adaptation. By EIS-2308) . =& 7 1t 2 & — = (A ARE 1R
dynamically and spatially controlling the i SPG-724) . SEM AW UEHEREE & (H AE
environment around cell on the microfluidic chip, (BRHEL SM-09010) . 7 VXN~ ArnAa—7 —
we hope to investigate the dynamic mechanical (KEYENCE # VK-9700) , # A7 —3EE
properties of the cell in response to environmental (DISCO %t DAD522) V7 /T 47 AA v oy F 74k
change. Wild type and mutant type cells will be & (o=l RIE-10N) , v/ F~7U7 /L 3D U4
measured. By comparing their viscoelasticity and (RICOH % Prodet5500X)
other mechanical properties, we can understand [FE571E]
the function of different ion-channels in the cell Firstly, rectangular substrate chips are cut out
adaption mechanism quantitatively. from the wafer using a dicing saw. The photoresist

2. FB (Experimental)

on the silicon chips and glass chips are patterned

(R U7 it ] using a mask aligner. The mask used in the
i 1 #% 6 H ~ A2 7747 (Suss Micro Tec AG # patterning process is manufactured by a laser

MA-6) | i #E& Y H~A27 747 (Suss Micro Tec AG drawing device. After that, metal film formation is
il MJB-3), ~A7 774 (F /7y 78 LA410), A performed by using a sputtering device. Then chips
T—a—g——K (A 8 DC110) . L — are etched by an ICP etching device and a deep Si
g — (Heidelberg ! mPG101-UV), A&V etcher. Then, the etched glass chip and silicon chip
7 E R (v /o7 N8 E-2008) , 3 IRotL— are bonded together by a bonding device. Finally,
W 757 4 A7 L—A (Nanoscribe . 7 4h=> the backside of the bonded chip is patterned again
AN A=V ESNE D NIDNEE/ SN A O and etched. Thus, the chip used in our experiment
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a—7 7 4EE A (KISCO . DACS-LAB) , /)Ml 3. ffifeL#E %% (Results and Discussion)
PSR E i — 20 C N ZE T ET200) . #5256 The microfluidic chip utilized in this research was
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made of silicon on insulator (SOI) wafer consisting
of three layers, a device layer, an intermediate
oxide layer and a substrate layer. A stretchable
pushing probe and a beam type force sensor were
formed in the device layer by microfabrication
technology. The pushing probe was connected to the
thick silicon substrate layer via the intermediate
oxide layer. In this way, we actuated the probe by
pushing the thick substrate using a piezo actuator.
The target cell was moved to the gap between the
pair of probes by optical tweezer and then
compressed. By measuring the displacement of the
pushing probe and the force sensor, we evaluated

the stiffness of the cell, successfully.
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HIFOORFE LK IRE A EHEE VT 04
mN-600 N DX A F v/ VEEHRLTETRY, K\
O RIRFFHA P RE CH LA /RLTVD. L

AT B R E A B BT
:Nagoya University Hospital
FEO - WHEILEE, pREE - PRHERS, 25

L, feker s NDOFHA D7 DIZFEEFETRY, #r

Edé:ﬁk)\ﬁfﬁlf%%i%ﬁkwot EDD, FTAERD
FHAOTZDIZIX, B OmEELD LB LS. TR
Jzﬁf@%)&%b%)szé 42 um 75 20 pm IZEEL, &
Y EARINS NS T HIE TR O EEE LA T
7o AERLL 7B DO IT 4.81 kHz/N L720, fEkt
HMND 12.6 [EORKEE R LICRREI LTz, B R EA T
iL7=LZA, B D5 fEREIL 0.09 mN &7po7-.  Fiz,
EREAL L2, FiAEROKRE, O, PR O
AR EHRS P RESD D 2 L3 R T & T2

4. ZOfth - Frit HIH (Others)
HFEWFIERE 40 B A=
iz, Bk — R RN

RAETERE, BT

5. Fi 3L - 23%% 3% (Publication/Presentation)

Ve SO, SRR —, PERRFRE, M S LE, HTH A,
K et REN AT B e & W AR R ARG 5 DI
FAGHA, B AR SR T 47 A A a =0 A5
Jfi£x 2019, 2019/6/6

RS, IR —, BTN, 130, R RARE
FEHDT=D DU ARV O BT AT A, 55 37
5] H AR R MER PR R, 2019/9/6

+Shiro Watanabe, Yuichi Murozaki, Yoshiaki Sato,
Kazuya Honbe, and Fumihito Arai, Wide-range

load sensing of newborn’s biosignals with quartz
crystal resonator, 2019 Int. Symposium on Micro-
NanoMechatronics and  Human

2019/12/2

Science,

6. BEHRFET (Patent)
L.
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AL :F-19- NU-0030
F T HE g ER

FIHEREA (B AGE
Program Title (English)

simulator
FHEA (B AGE AN 5417
Username (English) :T. Ono
g4 (HAGE bR A
Affiliation (English) :Mitsui Chemicals, Inc.

F—U—R,/Keyword

1. B % (Summary)

UT7VTADENNET 2L —2ZFBIL, Fiiihl—
SV RT ANARTHMBR AR E T D701, FIREHH
LLT- 2 BRI 2 TR BT IRERE T L E S R LT A
=R EERT D, ZOR, TAAAERIC, 4y
JB R e A 2 (R 8 i 3% 0D RR i 2RI L 7=

2. #Bp (Experimental)
(R U7 etk ]

L— W —fiEEEE X, WEgE A~ A7 7107,
AR BV TR, H AR, TSN~
Arara—7—RK, v LT <7V 3D FVH
[ 2B 0715])

L— — S B T AT BRI, ~A7T7T1F
ERWTEEITO, LUAMB S — %R, 7K
g FERIZY 7 N7V EIC K0 B 2 — o OIERUZTE L
7~ £, TR~ ATaRa—T W, R -
LA AR D IR E LA F AR D BIER A 1T o T2, &6
2, IRERET AERIRFDOIR BEIZ3D 7V 2 & Hu, 1
RshFROm LE21To7.

3. it FLE %2 (Results and Discussion)
FREICKY, (ERILI- R4 Fig. 1 ORRICEIE
FEROERNZFRE B L OBAR L 72, ZAUTED, BB
D EIC /2072, Fig. 2 1R $J91, B o=y &R
ERET AT ARIAT Z LD, IRBHE IR E T 7
FRAEATIBERD AR~ DO LIA B S FHAIAK IS TITH
FINTE. ZHUSKY, FEGEHEH B Y27 LD

BT,

NAF = a—< IARDY AT LA LIRERE T L D B %

:System integration of Bionic Humanoid and development of eye surgery

EBRBHRTFIRE T L, ~A7aifiihT >, 3D FVH, VT T7 - G5 - AL E

Fig. 1 Cap of retinal force

Fig. 2 Eye ball model.
Sensor.
4. ZOfth - ¥7EL#H (Others)
SRFEFIEE Al B R EAORA S BIEREAE, BN
B, /MR RHEBD L, AR AR ZERE Ot
AR, IR SRR, BORERATA
B MR —2d%, @B e itd, EH eEeE

5. §m 3 F2 %3 (Publication/Presentation)
MR, RE EAAT, bA LR EAL AN
AF =y rea—< /AR [REFET V. 275
18,/ 1, 63(10):409-414, 2019.

2. S. Omata, F. Arai, et al 2020 IEEE/SICE
International Symposium on System
Integration (SII), January 2020, Hawaii, USA.

3. S.Omata, F. Arai, et al., A Novel Eye Surgery
Simulator for Exercising Operation Task of
Inner Limiting Membrane Peeling. 30th 2019
International Symposium on Micro-Nano
Mechatronics and Human Science (MHS2019),
December 2019, Nagoya, Japan.

6. BAHE T (Patent)
L.
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AR 7 :F-19-NU-0031
MRS 7 TRl

FIHRREA (HAGE

Program Title (English)

FIf#E4 (A AGE S PR, LI R
Username (English) :'T. Hotta, R. Kitaura
FriE4 (HAGE

Affiliation (English)

F—U—R,/Keyword

1. B2 (Summary)

Bricie ZIRICHR THDIR A JE BN ER T
B, 2N THEB &R A SV AR (TMD) &L
NH—HED R IHEsa L Z O s, TMD (3%
DEZN 0.7 nm OWGER THY TR TORFH3 R
M CEE LTS T A BREE D50 B 2 17097\, 20
7z, TMD AROFEEABIIT 270123 DK%
RETDNHEDRDH D, A HHTiL, TMD O H%
N7 e EAbAY 3 (WBN) TR L7z 417 /S A A{E Y
TaEAO—BRTHHERKFERTF v —E U RATHRTR
V—OVT 7T 47 A4y F 7 RIE)EH AL,

2. FBp (Experimental)
(R 700 ]

RIE =y 7 4&&E
[ 28 0714])

FR{EiE 270 nm JED T U= ik BIZHIBEL 727577 d
2 bARYFE WBN)IZx L, Hi5tED EB VY757 1—
HEE T~ 500 nm FRED 4 SOFR—/LZHEE L, RIE 3
BECTTyF T Tol, RMFIZLL T D@V TH5, RF
H77:60 W, £77: 2.0 Pa, T A& CF4: 30 scem, O2:
4 scem, Z0 hBN Z W THZAFERGHEIZ XD WSe Jii7-
fEaRE LTS L ERL VY7 T7 40— B L UREUN
B EBARAEICEY FET T34 AEAERIU-, (ERIL
727 3 A MBI E T ZZF ORI L 7=,

3. ft FL2 %% (Results and Discussion)

Vs e EICERIL7- hBN 8L O RIE %065
PEMEESE Fig. 1@BLOMITRT, RIE OfER, VY
JT7 4 — TR LT 32— RIZAR— L 3BT B 2
ENDND, SOIZHREREIEIZLY WSe Bl @5 dhE
hBN CPRELI-AMEEEERL, &RAEICLY FET 7
NARZANERLILT-, ZOF A RITBNT, 2 A0

:CVD iR L7z WSe i -84 IV o m BB B 7 /S Z{ERGE D B 58
:Development of high-quality device of CVD-grown monolayer WSz

A I BRI R AR A E B R (B 5R)
:Department of Chemistry, Graduate School of Science, Nagoya University
BN =y F 7 AT EWE ., WS 7. hBN fri&

TABREERER 21T o 72, ZORE RN, AT RARITE
THAEREFEEELFE T 5L EIRTH 60 cm?/Vs
L7220 BEROFR L X0 @ OB E A RO Z LR b 0T,
A21%1%, TMD OH- oL —0 H HEZ#IEL B LK
DR AL T 5T E TH D,

(a) (b)

(€) 0% - (d) ,
l %0 5 te®
3 R e
e
Y R
< 2104 o
> 59
107 . e 1
-1 =l
10 .
1072 i 1
—
-50 0 50 20 0 20 40 60
v, IV Y

a

Fig. 1 Optical microscope images of (a) a
hexagonal Brone Nitride (hBN) flake and (b) the
hBN after RIE.

4. T O - Frit T (Others)
72,

5. F 3L - 23%% 3% (Publication/Presentation)

(1) Takato Hotta, Ryo Kitaura, et al., APS March
Meeting 2018, 201843 H 5 H.

(2) EHER, JEHEH, LR, i, S Eras
79 R FEATE, CFR 304F 9 A 18 H.

6. BHRFET (Patent)
72,
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AR 7 :F-19-NU-0034
HIHERE g2l

R EREEA (B AGE) ARG~ A 71T S A AD AR

Program Title (English) :Development of Cell Culture Microdevices

FHES (B AGE EAK R, HAOKE, REIERS, (A —E

Username (English) :K. Shimizu, T. Furutani , H. Kassai, K. Yamamoto
AT R4 (B AR AR R B T e R

Affiliation (English) :Graduate School of Engineering, Nagoya University

F—U—R,/Keyword

1. B % (Summary)

=58 L BH S8 7 e AD IR IR AR BR L U TS A i 2R
MERESALLH, EhOA BB R A EREI LT 52808
HELLS, 2R EIRBR T e 2D IR RO ma AR
{BIZD723 5 TS, ZOLH et mo b, LRt OB
PRI TS,

AN T A FIV D L B MR L TR 22 R AY
FHEIL 7oAk - B 2 B T 2 e R RE CThHEE
Z DI, HEROMIEESZIEI | mEEICAERNIERIL
FEREA AV D EE X DD, ARFTE T, B A
fia LIEB R AT BRI . Z o 0Mias 3 Yot
W IEE R AT R S\~ A 7T A ADB% % B 5
L7z, 4 BRSO TG ) 7T o7 4 — LD
DIEBEERIA L TONAF~ A7 T NAREAERIL | FERE
(CHRE RS B AT T2,

2. FEBk (Experimental)
(R U7 B s )

L— Y —HEEEAEE, Wi~ AT IAF
[ F280714])

L — I —HiEEE E A T, ATAOT v~ R0 %
PERIL 72, WRIZ, SV T x IR AT 47 7+ TR
~C&H5 SU-8 3005 (MicroChem) AL’ —h L, K
IR LTz, Ry b7 L —Ra FHWT, 100°C T 45 53 [N
BT, 74NV 7 TT7 3B A IO TERIL 7 b~ 27
ZHWTEE LT, 95°CT5 7 MnEL7-1% (2, SU-8 A
BUGIE CREILL T4y SU-8 3005 ZBRrE LT,
IHIT, VAT 2N BIZR AT AT 74P ANTHD
SU-8 3050 (MicroChem) # At > 1 —RL | A AL
L7z, EREEFICFNAT, &, N, Bl A1T o7, 1F
B 78570 | CRYD AT L a4 (PDMS) %
PESIL, BITCYERLL 72 PDMS #iEE B4 52 8T, #l
RB & 7 A RAZSER S H T,

UYTTT 4 T EEEE MR, ~ A7 ufig

3. fifi L& %2 (Results and Discussion)

BRI T NARAE W CEB = 2 —nr OB &R 51T
ST VERULTET A AL IAARIAE S T/ S A A ZAR
AHbHAZLT, JEE o — L SRR O SRR T
LTz (Fig. 1), S %ITEEE 7 v 20 b A1
WLV IETHD,

Fig. 1 Pictures of cell culture device fabricated in

this study.

4. Z O - FrEl#H (Others)
72,

5. Fi 3L - 23%% 3% (Publication/Presentation)

(1) VEK—ED: BRI TR b BIFiTES, 2019 4 8
H 2B &RA)

(2) WEK—BES AL EL~ AT T )V AT DG 408
WFgeas . AFIoeAE 11 A 19 B (8% H)

(3) A — &5 a7 A O BRI S k. A 2
1A 20 A (EERH)

6. BIHRFET (Patent)

e R 72
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AR :F-19-NU-0035

R g BRI H]

FIHRREA (HAGE - PR BH I

Program Title (English) :Development of electrode

FHEA (B AGE TR

Username (English) :W. Takeuchi

AT R4 (B AR B TERT TP ERTFH

Affiliation (English) :Department of Electrical and Electronics Engineering, Faculty of Engineering,

Aichi Institute of Technology
F—U—FK Keyword :SiC 5, in-situ F—t> 7, JEIK - L REHI 2

1. B2 (Summary)
{bFERMSREE TR ESE Y Uar —3 /K (SiC)
RO IR B 2% B E T IS Z VO TIT o7,

2. FBp (Experimental)
[(FUR L7z EredkiE]

EBME BB SEM (A SNAT I 74— T 4
748 85200)

[ 52505 1%]

(LA EIRIC LY SIC R L Ce =T %
T, SIC #ifEA Si R FICRRIRE 850 °C THURS
7o, RN 60 73 Tho, Eiws HIZImT T, it
P TTH0I, VVEENCHD PFs 2B =L TR
BHIRASE T insitu VU R—E 7 %1757,

(b) PFs flow rate:10 scem

3. At JL 2% (Results and Discussion)

Fig. 1 (a) 75 (d) 1T Si i EiZ PRt a2 2T
SiC A pl R S =Rt o Wi SEM 44 7~9, Si k&
R 1251775216 nm w@IESHERISILTWODZED DD
%. PFy i BICIE A4k A7 LUy et | PFy 1205 il
(R A B2 TN ERN DD -T2, P —

4. Z O FFt FIH (Others)
AJOR

5. w2238 FK (Publication/Presentation)
(1) T. Koide, Y. Jin, S. Yasuhara, and W. Takeuchi,
ISPlasma2020, 10P2-14 (2020).

(d) PFs; flow rate:100 sccm

o Fig.1 Cross-sectional SEM images of the SiC
6. BIHRFET (Patent)

2L,

thin film on Si substrate grown by the vinylsilane

gas.
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7S AR I FE O 6 S ORI 1 L= 0 N 2 28 AN ) SO R

:Assessment of cancer metastatic potential using a microfluidic device

[ o-cEickes :F-19-NU-0036

R g BRI H]

FIHRREA (HAGE

Program Title (English)

FHEA (B AGE NP ORHE, VERRITA, RS, SEEMTE, HAER
Username (English) :D. Ono, M. Sato, H. Wada, K. Horio, M. Nakamura
AT R4 (B AR AR T RF R Tt et

Affiliation (English)

F—U—R,/Keyword

1. % (Summary)

ISP, Z DERRE M DN EVNEE, BRENTD
EMRHIBILTWD. 22T, fli G HINIH VMR DR
FEAFHI S 2~ A7 iR T A ZAD BT Z AR TS,
FRICAAEEE 2B T, 18 5 mm OREEZFTH~A7
i B AR B R <BUET D4 IOV TIRETL7Z.

2. FBp (Experimental)
(P L 7tk ]

LU— WL E —X, 277 T A
[ 3285 1%]

U — VLS E A W, "F— BT v A7 (7Y
— WT T oA A ITHEE LT VER LT 32— % Fig. 1
(2R, i 0.82 mm DFLES HSRITITARNATEAHES 11
fEERE S CTRY, NAFEILRLMEIE 15 pm~5 um
TH5. HimlcB T, Laser Power IZ 6 mW / 45 %&
L.

Sz T = (R IR RLERT) (2 SU-8 3005 (w127l
L) &AL, 4000 rpm, 30 s DFAFTAE = —RL
72.95°C T3l —rLictk, ~A2T7 740 —%H
WCT AR RZ LN T e "EAEESYE, Bl Z
DL, THIEHZ 45 L 10s D 21@YRLT-. 2D,
Var k65 °C T 147, 95°C T 2 pfii—7
L, PM o — R T36) TBUR LI-1%, TR
KON TPA % FUVTHEF LT,

3. fEH %25 (Results and Discussion)

TERILT=7 A b= R R OB D /35— R85 % Fig. 2
(R flix DRSERAIZEZA, TR 4 s 1280
T, PRAEROESA 192 pm, 1§ 9.5 um Th-o7z. =
UL, BEHHEISH LT, PRASHRE S 4 %/ha<, plzg
HRIEAY 19 % K& o7=. LovL, MiRlc K& L i 5

:Graduate School of Engineering, Nagoya Institute of Technology.
IV TTT7 4B HEEEE, TR, VAT e

AHEV) BRI HETH Hlilile T 2L IRETH
L7, AENLZ O AL

ARITSOHICEOLRFR O L 2TV, &G TEE
B L7z R DAL A1 TS,

< 28.7

N
8 L — g
[—
L S—
v | S— A 4

[pm]

Fig. 1 Schematic drawing of the microfluidic
channel.

Fig. 2 (a) photomask and (b) silicon wafer.

4. Z DAt - K55t 2 1A (Others)
7al.

5. gL %83 (Publication/Presentation)
72l

6. 45T (Patent)

7l
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2 AE S :F-19-NU-0042

R g BRI H]

FHRREA (HAGE i A7aaRy hOBHSE

Program Title (English) :Development of Micro-robot

FHEA (B AGE B

Username (English) :A. Ichikawa

AT R4 (B AR AR FEL LA AN b =7 2 T 58

Affiliation (English) :Department of Mechatronics Engineering, Faculty of Science and Engineering,
Meijo University

F—U—Fk Keyword VT T 4 @ HEEE, MEMS, ba—~ 2 ET b

1. B2 (Summary)

WL TYER L TWD N LI E B DT80, /7
I 7T N7 g — D HEE R VT, 8 ORI AERR L
7.

2. #Bp (Experimental)

[(FUR L7z EredkiE]

L —Y RS E X (mPG101-UV), i ifi # ¢~ A
77747 (MJB-3)

[ 2505 1%]

FBRTHBWTE, b— VR E —, i #E i
N AIT IAT L ANT, OB EER T, Blids U=
Uz BIZSU-8ITTER LTz, UETEIRIZM T 72%
728, S5 L —~< 2T DVER AR5,

ERIL 7% Fig. 1 \ZRd. ZORITIET X @y
W ROV TIEREIE DL L L7 D AAER T 5. TLF
27 ATHEAL I D BT CHE{E 350D C, PDMS A2
WAL TN DEEAT LTRSS, Z2ITT NV F
KR T HZE TR AL T, BUTH
STZT NRBETNDT 7 AR —=DMER ATREE 70D, TV
XURT IATT TR RIZ TR T 5288 TES.
ZIT, ZOTNX RN T 7 A R— i@ oy b e
—T AT LT, TORICT VX BTN EIRIGT 5L
T, B FOPERELAFR T 22N RETHS.

Fig.1 PDMS mold.

TERIL7=7 V7 L DF— /LR % Fig. 2 (TR .
RN EDVER L 72Z & TS IEDMERL TRETHY, Fiz
KEDOFEENFHETHS.

)
Fig. 2 Gel mold.

3. fif L% (Results and Discussion)

SR U7=d9010, MBS T AIITIMERIR THD
VBN, 5% L —< 22 L0 & TR A2 284
B.

4. Z O R FIE (Others)
L.

5. #2238 FK (Publication/Presentation)
L.

6. BHHEREET (Patent)

7L
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PR T :F-19-NU-0044

FIHERE s = alha

FIHEREA (B AGE

Program Title (English)

FIE 4 (B AGE R GIEE Ry N Y S =]
Username (English) :H. Kanda, M. Goto

AT @4 (A AGE B RF R TR L 5eE
Affiliation (English)

F—U—R,/Keyword

1. B % (Summary)

RO RICE TN QWD huT /AR F & =
FREAEZRORARORE T, O~ THH)aL’ 1T
AR D RIRECRE L TSN TS, F258 172
VIR ILER B0 THREMER M ~DOFI HbHHE A T
Do RN L THD trans IKITFESL AR L3N
PESLCIURMEAHEL | ZD[H]_EIZIE nm A ROMck 712
TOHODBNREITHD, HERITHIECTERN TOEVE
BEELHTIC Ko TR AL ST DV TR DS R &< R
BB LD bR RIS I D R IS I DR &b &
By FICARMFZE T, Vat' % cis BT AZLT,
kR U U CHBIE R — ek 3 (SC-CO2) IZ Al A
2T BHLEHIZ, 20 SC-CO2 Ak A KT~ LT E
I S AR SaE iR (RESS) I k> Tar o
Tk AL E R T,

2. %k (Experimental)
(R U7 etk ]

EAAE IMEE S5200, S4300
[T i1E]

JranaRrE T trans VAt & 80°C TINEVT 524
T cis BIE(LE 76.0%DVaL 215, ZIUTEH NS
REED trans Ka 1 TREL T cs (L3 97.8%
DVAL L HfF -, ZhbE 40°C - 25MPa @ SC-CO2 IZIR
RS T/ AN MO RN EIEFZESH T2, SC-CO2 DAHE
fEaRIC Lo T A DV AR (AR T LTk 7
ELTHT I Lz, o ae U ki % 7 4 L 2 — TR
L, SEM #1212 Jvkife% | IEFH HPLC 128V cisfhod
A DOH LR AR XRD TR IEOA B R LZ,
3. ft L # 2% (Results and Discussion)

Fig. 1 ® SEM #2305, 97.8%cis V2t )b
Kt 46 nm OF SR RSz, DT k113
Fig. 2 ® HPLC OF5 RN cis V2’ THY, Fig. 3 D
AR XRD 7T ENLT 7 AEE THHZ LRSI
Sz, ZHUE cis BMHALICE>TVave o0 EES
DT D3 72 2T T 395< 72 o T SR

SRR FUR A SOEIZIRIEIC LD I m T AR T SR O Y

: Carotenoid nanoparticles produced by rapid expansion of supercritical solution

:Graduate School of Engineering, Nagoya University
AR - T REBLEE | HEEE S bR SR . T AR EEAb, k1

KTHD,

-“m

Fig. 1 Lycopene powder obtained by RESS method.
(Left cisisomerization 76.0%, right 97.8%)

76.0% cis
152 02

(all-trans)

TR e |lwulz [ 62

97.8% cis 02
132
(162
235 / (all-trans)
Vifs 8
1 4
7\ g [ lwu? 13 ’ 62
1 | | 1 1 1 1
20 25 30 35 40 45 50

Retention time [min]

Fig. 2 HPLC of lycopene powder.

{A) all-trans
{raw mat erial)

Diffraction intensity

. B)Te0% ck

10 15 20 25 30 35 40
20(-]

Fig. 3 XRD spectrum of lycopene powder.

4. Z A - FFEt 8 (Others)
VI’ OSBRI OW T HER 2 B0 £ L= 4%
RFPH T OARHE B BUT BT,
5. G 3 F 2585 (Publication/Presentation)
7L,
6. BHEFRT (Patent)
720,
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[ o-cEickes :F-19-NU-0047

FIHERE BEER

FIHREA (B ARGE

Program Title (English)

FIRE 4 (HAGE JEEIEIN

Username (English) Y. Mukai

@4 (A AGE AN = WNE YN T B S
Affiliation (English)

F—U—R,/Keyword

1. #% % (Summar

F T AN TORL TR MR RE L KM A R
DTEMND, BT /KUE ISR L L COIC B HIfF S
TWD, SHICHAERREZ (T 597U, R mE o KEX
G SRR E A ITH 720 | I & A5 & [RIRF LT
ITZ DRI E LT, KB e RG22 8
WTED, AR TIL, F /77 AR —R T T
7 (CB) #0FF L CR A REZ AT 53 5 FIEA R EL. &
WA WA MERE DG DD S 2 LT,

2. #Bj (Experimental)
[FIH L= etk )
EAAE M S4300
[ 328 0714])

— R TEE 20 nm D
CB ZH\, iffEIc Lo
TRALALER AT o 72, AL
IO CBIXBEEL T
L0, W CB LR A8
SHORREE R T2, ARV
TrVa= IV EREL
TEREITO, T
HHERE 400 nm DF /7
TAN—EEERLT,
FIOT AN R
10 g/L @ CB 4y #iiRic
RIEL, 2 ReRESE
7o CB 4y B H Y
ML CTKTT X,
HLRSHE 7%, 1560C T
1 R EMELERZA TV

Fig. 1 SEM images and
appearance of membranes

(a) Without CB

CB&F /77 A\ —fRD
HRGHE 2 17 | Rl AS ST,

(b) With untreated CB
(¢) With oxidized CB

e oy E B AL LTsRENE T 7 7 AN — RO A1

:Fabrication of functional nanofiber membrane for advanced separation

:Graduate School of Engineering, Nagoya University
AR T REBLES | AR, T A — | BEREMEIR

BHEDOT )77 A/N— D FK % A& E 1 T
(SEM) THpiz L, AMEIF ELEBIC Fig. 1 1R LT, (b)
X0, RIEED CB A HFF LRI R A9 D . CB D3
HER @G L T DR R T& T2, — . (ODER
b CB ZAHEFFL72ME, SMBLSIK I b LT T sD fH
XS TWAENR, CB RN /L D/hESED =8 SEM
BHETIIMR TE o7,

3. fii L %2 (Results and Discussion)

T 2 DY FE R LT AF L7 — (MB) KIEHRIZ
BREDONEZ AV TRAERBRAZTTV MB O L
e A O R AR O T2, WO fES Langmuir o
W A5 SR U CAEO W 5 25 B A2 7R LT D T, Langmuir =\
(IS E TR AR Tz, EOREE, CB Z4HEFL T
WU 1.9 mglg, RAEED CB ZHHEFL7ZB 5.0
mg/g, B2t CBZEFL7-51% 96.2 mg/g THY | IfbaL
B9 2 L CIERIMICE O RS BEEEDLIENTE,
ZORERDG, SR EMERZGL720Z, B LB X
MEAR A RIGBAETHHENZ D,

Z oA, Beft. CB %7 /7 7 A/ — 5D & 57 Tk
HFIIRE L CERS R TFIEL . WEKRL A5
)T 7 AN—EOBGEELL TR ThHZE AR LTz,

4. Z O - FrEt S (Others)

AHFZET JSPS BHAFTEE B 4 16K06824 F5 LT
A B AR B [ O Bh kA 52 1 CEE e L 7=,

5. F 3L - #2553 (Publication/Presentation)

(1) Y. Mukai et al., Journal of Textile Engineering,
to be published in Vol. 66, No. 1, 2020.

(2) Y. Mukai et al.,, The 47th Textile Research
Symposium, 2019. 6. 19.

(3) Y. Mukai et al., APCChE 2019, 2019. 9. 25.

6. BHERFET (Patent)

2L,
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AL :F-19-NU-0049
F T HE g ER

FIHEREA (B AGE)
VIR
Program Title (English)

SRR LT 7 7 AT 5 DR Y =7 10nm /34—

:Sub-10nm pattern formation by random copolymers with photoresponsive liquid

crystal and amorphous side-chains

D) A ERERFG TEOER 2) A BRANCT ¥y —EVRATRT R —

R4 (HAGE WAV, KEHESE 2, BIFEIR D
Username (English) :A. Seta V, S. Nagano 2, T. Seki V
@4 (A AGE

Affiliation (English)

F—U—R /Keyword

1. % (Summary)

BAFFEE TIX, AVIIFEE IR A IR G A%
MIEHICFF ST # LDILEGIRZ BT HZL T, AL
P LD —F ety Vil S EE AT LT MBI D
DI BEZ ATHEEZ#EIL, 17 10 nm D/ \F—=
TIE~DIGHZ BHEL TWD, Al T, JEIsEM
TR ERIEE e T B B A A2 L AHIEE (POSS) 205

75T A L E AR P(Az-r-CB-rPOSS) Ak L.

3D AT v+ =T 7 (02 RIENC LA D =
O F T R LT R R A RS D,

2. 2Bk (Experimental)
(R L Tk ]

RIE —yF 74 E 4248 RIE-10NR
[ 2505 1%]

P(Az-r-CB-rPOSS)Z AL . A MR 80
nm OEEAFRL7-, ZOMBICH ) 50 w, Oz itk
10 sccm, JE7) 2Pa DRI T Oz RIE LB AT T2,
Oz RIE MLEER{[# DRI rIEBIN AT MV RIE B LY
RS X BREGELRIE 1T o7,

3. fii KL %2 (Results and Discussion)

7 50 w, Oz Jiiif 10 scem, 77 2 Pa DT
MR AFT 72, O2 RIE ALEEEER]E P(Az--CB-~POSS)
RO EIEZ D7 vy e Fig, 1la (R, JLBLRFE &
EBIZREIE DAL, K 70 s 12TH 48 nm THEJE OJ
TR g o7, RIS LU 140 s DALEREAT 572
P(Az-r-CB-rPOSS)HED SE/ AT A~ ML %
Fig.1b (27”83, 260~400 nm OWUL SR IT, 7T
Z LICHAROUR SR FEIZHRL | R 2 TROLEE DS

:1) Graduate School of Eng., Nagoya Univ., 2) Nagoya Univ. VBL
RN =y F o7 NS S - T NG =T

80 .
? e Initial
S0 oo 0 22 O; RIE for 140s 1
o
g r e ° e &
S 4ot 2
2 @ 0.1
£ I a2
£ 20t <
T t
% 100 200 S0 a0 e00
time /s wavelength / nm

Fig. 1 (a)Time course of thickness for a P(Az-r~CB-r
-POSS) thin film by O2 RIE treatment. (b)
Absorption spectra for a P(Az-~CB-r -POSS) thin
film before and after Oz RIE treatment.

AL CDZED DT, FT2, POSS ST, O
RIE LB IR ZRAEL . S VARSI DT L3NG
LTS, Ko T, O2 RIE ALERIZ Y | R SR IEEFE D 55 iR
& POSS SHOIERALIZ IDUGHE A EE 2D | B DR A3
FLZ oS TNDZED RIS ID, RS X ARHGELIIED S
Oz RIE #LEA1T-Ch, P(Az--CB-r-POSS) DI
DOFE GBS O BRI R TN T D 2 A R L TR
D, Atk R ERaE L, T8 — R BB L C
VST IETHD,

4. Z O - FFi 55 1E (Others)
AN

5. i 22238 FK (Publication/Presentation)
2L,

6. BEHRFET (Patent)
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FIHRREA (HAGE thy 7 a—MED/ER
Program Title (English) :Preparation of top coat film
A& 4 (HAGE AT

Username (English) Y. Wakimoto

FriE4 (HAGE (T AT KSR S
Affiliation (English) :Aisin Seiki Co.Ltd

*—U—K,Keyword CRMMALER, A —h KR, UL 7R

1. B % (Summary)

IV = — BN TH T AR NSRBI Z AR | Rk
FEA Y T R R D, XYLy C o FHliE gk
DK EE A a—h 572012, #HIINT. PF %
FIRALI=OTHE 55,

2. %5k (Experimental)
(R U7 etk ]

NV a—T o7 E R (KISCO $
DACS-LAB) , V> 7 —F— A a—4—
[ 32805 1%]

20 mm A XJEH» 1 mm O g TA L C &
2.5 um JEAKL , KT —MA% 1 pm AL a2 —4—TH
il

NIV BAT R KT —MEDO R EIEZ ZygoT200
THIEL. 10 fFDOR EIRAEE LT D,

Fig. 2 Glass after parylene coat.

3. fii kL& %22 (Results and Discussion)

Fig. 1-3 [ZRT IV 8 Atk 2 pm ORR
(PED DGR TED, UL EOEEKMIZH MR
LENHDT, by 7 a—bOHSIT UL DZND RS
2. 4. Z O - FFELFIH (Others)

AP TARENZIF YL TRz | UL Rl AR BRI OFIFH - B TR
(NI E DI RS I &5 2 HID, AR ITEUE
AT v o=z TEf L A5 B OBz T 5. g - F45%8 5% (Publication/Presentation)

Fig. 3 Top coated surface.

TLYETHD, 2L,

6. BEH AT (Patent)
7L,
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I RE g ER

FIHRREA (HAGE
Program Title (English)
FHEA (B AGE
Username (English)
FriE4 (HAGE
Affiliation (English)

AN NN AN S
:T. Ozawa V, T. Masuda 2

University
F—U—R,/Keyword

1. % (Summary)

AR, IR AR RIS W VT, IRIR BTl
(Minimally Invasive Surgery) <> Fffrai v ha H -
~Aruh—U=) =%, FiTO&EEAER SN TRY,
LRIRBATITNL, Z<OFHRERB LB/ TS, A
WFFETIE, BARRANEL D NAREE T ok S B 25 JEE Rl ot
ISLTZET VOVERIZAT, TR E s DFF
D=l B P AHLAATZ T 2L — 22T
2 (Bionic- Brain) Z B3 5.

2. 328k (Experimental)
[FHL7Z 3700 & ]

L— W — g E — X, W H~ A7 77147,
AR ZY TG E K, AL TR, s VTF =T
U7 v 3D VA
[ 2505 1%]

Bionic-Brain I, 8850, FF, ShbE, BEE, EE
D3 mm OVEREIRIE, NSEER, £kt T
REHTOMMIE, BLOMREAZ S OQHEBREY 2—/L
POMERES VD, N, M) - RIS KO AR e,
<)V TF=TUT 3D FVH (LaT i 27TA~T0D O
FH) CIERL7Z (Fig. 1).

3. fii kL& %22 (Results and Discussion)

Jib AR SN BRI LD BR R AR S T KT D —=
T RFER LT INE IS T OB LR LA ATl
TE A% EEZFREL T, BRBEDOMBEAHE NSz, £
D%, I FIEARZZRET D201, 8] HW Tl
GIBAL7z. —HEO#EAENS, {FL7- Bionic-Brain 734K
+pm OV TEMERIEAE S E FHLL COD I LM
S, iz, MARAAEHE LY, BB RO BB S

IR KOVERE T N G L LT R R B 2 DR 8

:Development of medical equipments using bionic model

11D ARV VRS, 2) A ITBRRFARE S AIERE
:1) Medridge Co., 2) Institutes of Innovation for Future Society, Nagoya

ERBHRFITE TV, 3D U, UV T TT 4 N B E

Fig. 1 Bionic-Brain: Training system for endoscopic

transsphenoidal surgery

BT RV NAIHIIEEZERO FIICIEF LT LD
REREAT 235 D7z,

F7-, R LW R I B X PO SO RN
HIZ7L X TNV ERE Y EREL, AT Z SIS
L7z, sENO R IBER Ch o SR ~D AR,
(CFHTE T OfZR AT =X I 7L, BENTOH
FDELHOELMERBED RA DA FEBILT.

4. FOMh - BrEt 1A (Others)
IL[RIBFIEE 44l B R AL BIE A, B A

a1

. i 3+ P 85 (Publication/Presentation)

% 28, Brisi A, 132>, Bionic-Brain: NH$E
TREFEZEK TR —=7, aRT 7 A AWk
R=A GEHZ2019/K 5. June 2019, JA R RLA
B

2. AR, LA, 130, "M A=y ta—< /A
N7 T9h7 4 —LOBEHREEATORMR, H58E AA
AERE TRy, June 2019, TR ARE .

=
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AMAARES (B ASGE LR T 4 MY — R OGN LI BE 32 WS B 5
Program Title (English) : Microfabrication of semiconductor photocathode
FHEA (B AGE L ANRTE

Username (English) : A, Koizumi

@4 (A AGE : k&1t Photo electron Soul

Affiliation (English) : Photo electron Soul Inc.

F—U—R Keyword

1. B % (Summary)

e — AOMEE L, BB O 4 B T
HENLEFEIERETMNTEIE Ch D, B 2RO D EHR
ELTEFRIAZDRHY, /NS THZETEEELTS
ZENTED, £ZT, LT MY —RIZBWTHE
YA XD/ LD EHE bZ BREL T, 20l L
B OBFIEBRFE 21T o7,

2. EBk (Experimental)
(R U it ]

VAL AR
[ 52505 1%]

BHIOTETIE RIATy F I LABRIM L AAT
ITETholeN, RENCHI-23EE ORIz IY ., £/
THIEM T oTe, TDOTD S HFEIL, v ATV AR
WEEBIZ LD F— =2 T DT AND BT T2,

RIA o F L 7 fBE LT T ANHL DA — %
TH NI TT 4= KOERU T, B :77H\1/“/“;<M?:
BAIL, TVN—7 R~ A7 L RIS E I TROLAAT
STry TANIE =13 CAD IZT DXF 774’/1/%1455}&
VAYVABINEEE DT as T NIV — e D
by 7T 2R LTz, TAN S — AT, A
&A= WG, WA, s 2 —r O ATE, X
O, B ATREZ2 YA XD 3CF- (HF-LETF) 2 e, X

FE, HONUH CAD ETHIBALILEZ1T o7, B86H%.

IRAIAN—7 EBUGZAT o, TERLT-RUBH T, FEREAM
B IDBIZE T L7,

3. fk e LE %2 (Results and Discussion)

Bgs oL VAN IE—2% Fig. 11277, Fig. 1(a)
TAY &AR—ALER 50 um FE, (b) 10 pm PUA T,
() Wiz —> 10 um MFATE, (d)

K, (o) HEFHT

Ty F 7 IR EREBIER VY T T 1

Bt - H I

BT, CAD L ToOEEHED
7=,

(G == T HIENT

Fig. 1 Various photoresist patterns fabricated

using maskless photolithography.

4. Z O F5EL F1H (Others)

2L,

5. i
2L,

3¢ 5% (Publication/Presentation)

6. BEHRFET (Patent)
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FIHRREA (HAGE T A= AT DVERL

Program Title (English) :Creating a glass mask

FHES (B AGE B —

Username (English) Y. Kawakatsu

FriE4 (HAGE A BRT AEERER R e 2 —

Affiliation (English) :Bioscience and Biotechnology Center, Nagoya Univ.

*—U—K ,Keyword VT TT BN WS | T A N ATERL, v A7 AR T S AR

1. % (Summary)

ARHFGE T R D AENRN T 7T AR E &
TH G T NAADBREEA 2> TS, A8l Hii-leT
YA L Te~v ATl T ARG RWET D720 44 2
K% HIN LT Ty b7 =L a ) — 7 LD %
FIAL T, L= — 2L E 2 T+ b~ A7 AR
L7z,

2. FBp (Experimental)
[FHL7Z 370t & ]

L — Y — L E
[ 528 0715])

L — =B E L T/ b~ A2 0T A &4
HL. TMAH BLUOValhzyTF o 7iE BT AZET
T AT EVER LT,

3. fii R L#E 22 (Results and Discussion)
BUEL 727+ b~227% (Fig. 1) 2, Thz v TidfE

L=~ A7 ik 7 A 2% (Fig. 2) 1R, S8ELETF

INAA LB IEE LD T LT M E R T 72,

Fig. 1 Photomask.

Fig. 2 Microchannel device.

4. FOMh - FrEt 1A (Others)
-CREST (JST) [E#rafdf: |

5. #3C - H2 383 (Publication/Presentation)
(1) % 31 BlE sy F-HfaEY s R Y T A 2019,
8.22 —2019. 8. 23

6. BEH AT (Patent)
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FIHRREA (HAGE

Program Title (English)

FHEH (B AGE RIETE—
Username (English) Y. Ogata

FriE4 (HAGE NSRRI ST
Affiliation (English)

*—U—K Keyword IITTT 4

1. B2 (Summary)

AREFFETIE, B —2)Y7 77— (EBL) FEB L
O tEAF >y =y F 7 RIE) FikE T, HTA
(SiO2) FMR iV 7~ Ao fd#insins ik T4
(TiOD AT ML —T v T HAERL | Z DR E £
R T-BAM S (SEM) 2 FW CEIE 2,

2. FBk (Experimental)

GIEIBEEEA )

3 L/ by Ay 2R T — MR
RIE o2 73608 1 1A A0 T80
8
[0y i:]

Fig. 112795912, 10 x 10 x 0.5mmt D SiOz % FEAK
(ZHWT, EBL & RIE 2/l 2 LT 8 BN B2 TR
ZFEMT D, 22T haRE A), K E B)ET D,

A)

o 1P P

— 0 mm

10 mm
1. Resist depositing 4, Mask removal 5. RIBE etching 8. Rotating

Resist ’l ‘ ‘l
et Ty Lo,
Tilted by
~ ity i
Si0,
2. E-Beam patterning 3. Cr spattering 6. Cr removal 7. TiO, depositing
Cr
TiO,
il = = E—
| W NH

Fig. 1 Fabrication step of slanted gratings (A—B).

3. At fe b B 5L
Fig. 2 (@)L, TiO: AZ7 > "L —TF 7 D SEM Wi
g% r~9, Fig. 2(a) OEfG3 SEM Wit Tix
SiO2 et ETAMED TiO2 A7 M/ JE HigE 7o
N5, Fig. 2(b) OEf%F SEM Wik 4 i, SiO2 g k-

£ (Results and Discussion)

HTAFER EDOFHERAT NV —T 7 DIERL

:Fabrication of the dielectric slanted grating on a glass substrate

:Research and Development Dept., Koito Manufacturing Co., Ltd.
Bt - EEEE | RIE moF 0T RGN L —T )

TEM A BE d E(wrtw)/2, B b, ZEEEHG
(pr+@2/2 NZFNZH 704 nm, 227 nm, 468 nm(ws—
wz 71 nm), 920 nm, 55.2°(p;— @z 14. 40)@ TiO2 A7
YRV =T T SRS CE T, TiO: JEIZIFE MR
TX ¥y T RSV, ZhuE, SiO: %‘@‘9_@«\0) EB
HAEANATU M —EL TORWIENRETHY, ik
ERMEEIND,

Fig. 2 Cross-sectional SEM images on the TiOz
slanted grating: (a) low-, (b) high-magnification.

4. Z 0O - FFi 55 1H (Others)
B E R
[1] B. Bai et al, Appl. Optics, 49, 5454 (2010)

5. G- Ees
L.

3§ 7 (Publication/Presentation)

6. BHHEEET (Patent)
(1) Yoichi Ogata, Y5 F O HiEB IO FFE 1
2019-161069, 2019.9.4
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Program Title (English)

P4 (B AGE s A

Username (English) :T. Yamada

ArE4s (A AGE AN =N S e
Affiliation (English)

F—U—R,/Keyword

1. % (Summary)

BRI, R v SR ERITH2 LT, A
D R HEZ R LTo AE R AR, FEEROE
JERAFHE AR L =T a—F 7 Vx4, EREE
HRAFRIR U N HISE T8 ~OIs A IS
TWo.

SR B AR O v SRR, FERTE, B, B
728, W H AR OREEIZBEIN DT TR], B
TSSO R OBEAIRAE/ L, RO FFEICH K&
SNDTERFNHNTND. ZDT2D, WilEDOREZ I

WZT 57O, S EREMOIERNEE THD.
ﬁﬁﬁ TlX, EESEMOMEIEL CHAERINL, 2k

SR BAHEIRO R I T A7 T A TR AL
ZRAMELTE, FEEE £ TIC BB BRI O i
1 L& T Liziedd, ARG IVERIU T v SO 24

DR AT o7z

2. 2Bk (Experimental)
(R L B ]

/NSRRI R i —
[ 2805 1%]

SrTiOs Hiffga Stk 1T, THEMEL T SrRuOs &
Ze s VAL — P —HEREIECRUEL , 20 LICiRTEE A
ELT Pb(Zr, TDO3s BLON(Ba, Sr)TiOs k%L AL
“—‘ﬁiﬂiﬁ?ﬁé%’f‘ﬁiﬂﬁbf: VRS 7= 53 B (S i 53R 1

, A& EBMAE T8 — A EECHRIEL-. ERIL
ﬁ%ﬂ%ki()\ # R 0D BT IR HE A AR 36 L OV NI A
TR ERE CRERRL, TREHEILT AZ Tl v/ o7

Rt A1 T 72

SR PR AR Y N O H A B R RO VERLL ST

:Fabrication and evaluation of Pt electrodes for ferroelectric thin film capacitors

:Graduate School of Engineering, Nagoya University
REE R, Xy v, B, VY ITT7 1, R RERLEE

3. fifi L #%5% (Results and Discussion)
— LT, SrTiOs(001) Eic=E 2%y LR Lz
Pb(Zr, T)Os # 5D P E s Fig. 1 121

—
_

0
Electric field (kV/cm)

50

o

Polarization (uC/cmZ)

-50

Fig. 1 P Eloop measured at 10 kHz for Pt(10 nm)/
Pb(Zr, T1)03(620 nm)/SrRu03(20 nm)/SrTiOs(001).

Fig. 1 7605 I002, R OfFSIZLVEaFI L7855
“EXTJX%@Z)%%E%Lf__}:fﬂﬁoﬁ%. ENGIS AN

A B RNy N Z E LT RE T 2 RO /ERLIT Bk
L7z,

4. Z O - FFit 55 H (Others)
L.

5. G-
2L,

3§ 5% (Publication/Presentation)

6. BEHRFET (Patent)
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Program Title (English)

FHEA (B AGE BRI

Username (English) :S. Tominaga

FriE4 (HAGE NIESY7 il Save= n
Affiliation (English) :Daido Steel Co., Ltd

F—U—R,/Keyword

1. B2 (Summary)

KRIETE AV T NADZ =Ty MEZIRFEL TODH,

BRI ORI 2 25 5 E, 2 — 7 v MEl
W LTy F o 7 R OMEL BT D,

2T BRI T. PF 0%z FIHL T, Cu
BEBEB IO T B8RO =y F o 7 PR Z FEhE L 7=,

2. 328k (Experimental)
(FIH LT F70 2k ]
TANIVTTT B
[ 52505 1%]
Cu &5&MEix, =y F o 7L DR O RO 2 L%
AT D7D, FRROFIE Ty F 7 a2 I,
OL Y ANMS1813G+ T 1y 7 V7 Hl) @i
@115 °C X2 min ODX—F 7
@FRIE 10 pm D7 M~ AV TEE (8 sec,12 sec)
@HB
®=yF 7 (F K 3 min)
iV + fEEE + 7K(Bal.)
FEMIE 4 K %E(10 sec,20 sec,30 sec,40 sec)
Tablel DEGMFT, =y F L7 LIEIZDOWT, Wik
BEA T LT, (B @421 3oR AN C F i)

Conditions

Exposure 8sec, Etching 40sec

Exposure 12sec, Etching 10sec

Exposure 12sec, Etching 20sec

Exposure 12sec, Etching 30sec

SIEEIEHEIE

Exposure 12sec, Etching 40sec

Tablel Experimental conditions.

:Cu BB IO T G@elEo =y F o 7 Wil
: Etching characterization of Cu alloy film and Ti alloy film

UVTTT 4 @ AL E | P IEHERE, I Ty

Ti &4 fE)iX, =y F L 7L —r2HET 5720,
C2010T(HRAtiFKAED DI AL, NIRRT EHETO
R 2 E LT, SIS 20 °C THEMELT-,

3. fii kL& %2 (Results and Discussion)
-Cu & EO Ty T T HER
KIEQIZHOWT, LY AMIFRESN TR, =
F LT REEPRRL TN 7ed | RITEITE->TED
9, BEETHMrE IR > T o Tz,
KIEQLISMT, LV AMBERESN TEL T, HE
TTyF L TENTWRpoTo e BIREL TR
FOBUE DD RN TE] TRV ENEZ X HILD,

‘Ti f@MED Ty F 7L —NIE
Fig.1 IZ/R9 @Y, Ti B4 OMBELOENNZEY, =
F T — IR TNDIED DT,

30
(&)
1]
4n
E2o0
oS
]
o 1.0
£
=
=2
oo
Tialloy™ TialloyZ Tialloy3  Tialloyd
Film type

Fig. 1 Etching rate change of Ti alloy Film.

4. Z O Rt 18 (Others)
AN
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2L,
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Program Title (English) :Development of semiconductor electrode

FHEA (B AGE TR

Username (English) :W. Takeuchi

AT R4 (B AR DB TR T

Affiliation (English) :Faculty of Engineering, Aichi Institute of Technology
F—TU—Fk Keyword :SiC K, in-situ F—E 7 ok - FEREBI LS, FE G IRnEE 22

1. % (Summary)

LR R Tl ES® 22 U= —/ 3R (SiC) Fls
IO AR X BOCE T2 W TToT, H, flow rate  PF; flow rate
2. 328k (Experimental) (Sclcm) . .(sccm).

(R 700k & ]

X MRty AL E
[ 32505 1%]

LSRR RR AR SIC B L T = v T & H
W, SIC A St Jebk BIZRCERIREE 850 °C CTHES
Wiz, BG IS T, IR E T 5720, VR
B Chd PFs 28 =L T FEHIIEASHE T, in-situ
g A A Yo
3. fE R L3528 (Results and Discussion)

HEFEL 72 SiC OfEEIRBA T ~D72 12, XPS HlE%
1772, Si2p, Cls HIEMND, EHIZ SiC fEAZBHILT-,
SiC HHEFES N CWNHZED DD -T2, PR T AZ T,
R—bEo 7 %4To TN R—E 7 L7ciBHT B 0
T, P & F tEOMREIT-72, Fig.1 12 Fls #luED
fE AT, P2p Mo —r23 sz, — . Fls »»
5. PFs O EOMEIT F OfSEIZFH T H8—7
DHINUTz, R—E> T HTATHD PFszHbHE, F HIAE
FEIZEDIAENDZ D D)o Te,

4. ZOfth - FriL <5 H (Others)

720, . . .
5. G- 5255 (Publication/Presentation) 688 684 680
(1) T. Koide, Y. Jin, S. Yasuhara, and W. Takeuchi, Binding energy (eV)

ISPlasma2020, 10P2-14 (2020)
6. BH:HAFET (Patent)

720,

Intensity (a.u.)

Fig. 1 XPS spectra of Fls in the in-situ P doped
SiC films.
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:Fabrication of metal films used for oxide-based all-solid-state lithium batteries

R :F-19-NU-0082

R g BRI H]

FIHREA (B ARGE AL A R T B R
Program Title (English)

FHES (B AGE RN

Username (English) :'T. Yamamoto

AT R4 (B AR AR R B TR IE R
Affiliation (English)

F—U—R,/Keyword

1. % (Summary)
B RY T L IR E ST DRI I
T, Ein BB RS BN O I FIENEE LD,
AW TIE, A HRBRFANTF v — EVRRA-TFRTN
—DEFE— LK EFEELR AL T, Al #IEOEE
117,

2. FBp (Experimental)
[FHL7Z 370t & ]
B — LA

[ 52505 1%]

FEARITIE ST vo—% Z—F NI Al 7 ryrk
FAWTE & — LG 2Tl BEEEITH 1 Als T
bV, 1100 s KB ZITHTET, BEEA 10 nm L7252 &
ZAH- T L 72,

3. k%2 (Results and Discussion)

Bl OFEH AR IR DR B R O
J TR D BAASEE (AFM) 2 W CR IR E B LT,
Fig. 1 \ZR 90 BMEHE Tl Al OZETEIRE AR
H B CHRRREDOEVR LI, Al RERESNTND
ZEAVREBENTZ, £7-. Fig. 2 177 AFM #05, B
FP RS 0.87 nm THY | s TR 22 1573 AR
STV DZEDFER SN, A %ITA B LFERDOEER
& R A 2 - BRI ERRICERIE
FHRIEDABE CH O ET DT ETHD,

:Graduate School of Engineering, Nagoya University
DRSS TREHERE HE - — 7K L RRERY T A IR ET

Fig. 1 Optical image of Al thin film deposited on Si

substrate.

0 [nm] 1962 485 000
Fig. 2 AFM image of Al thin film deposited on Si
substrate.
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: Characterization of GaN substrates for power device applications

FIHREA (B ARGE NT—F A A GaN FEAROFEAM
Program Title (English)

FHEA (B AGE g Siediil

Username (English) :H. Sakurai

FriE4 (HAGE RS T Ny HEERE - BT SRR

Affiliation (English)
¥ —U—R,/Keyword

1. B2 (Summary)

ZEALATVT L (GaN) ST —F A 2 3@ 1 ks E
BALDRIT TR ERRHE A RO 28 h | IR =
FNF—HIFOXF—F NARELTEADEES TS,
FRTEA: GaN HER O s i B LS EATZZE T, @i -
KEFABD GaN HERL T — 7o DAL BMERATEL
IROBFZEBHZEANTETAL L TS, L, BVILELS o F
VU IR TR 72 CTHASND T BB AS A— VDR
IR TR FDOMWRNFLL ST HIENG, +o7etk
RED /T —F A ATEZFEBIL TORVDRBLR TH
Do LT3 T, FfET AT FRICLD GaN R B LK
NEBA~DZ A=V RGBT AR L T e EH 2R
EIRSTND,

AR TIL, Mg A4 FEALTZ GaN o7 V& iE
LARERL 7=V 7 E B L, AEAE T BMEEC LD
UK [ D TR BIEE ZAT T2,

2. FBk (Experimental)
[(FIH U7z 73k & ]

B AR - BT S4300
[ 2505 1%]

#BHI HVPE & CERE 7z n Y GaN il 12
MOVPE £IZ4Y GaN Zff sa iR S ET R A2 ., £
ZIZ Mg A A EAETE AL T =— L ALBRRLBR G
1500 °C. 15 43, 1GPa O EEH# KM F)E{To72,
D7 e AEAR TR O K A E AR BT
(S4300) ([ZTHIZELT=,

3. it FrE %2 (Results and Discussion)

AREtO R mBIEHE R % Fig. 1 IRT, BIEE R D,
7 ==/ 1500 °C OFAF FIZBWWTIL, AR K EmIE
IRMRT-TODTEIE , TR O sl A7 75,

:Institute of Semiconductor & Electronics Technologies, ULVAC, Inc.
TR TEREELES, EAEE FBMEL, BTV L, RU—FT SR, AFEAN

ZOMMEIRIE, FEFITEVREIZE - T GaN Oy
fREOGHBHE R AT HIEEERT D, SRl OBIEE
AT e iE AL T = — VLB SR 1E1E 1500 °C DL
OO B C R R A 5 TR T A1 H LM
k7=,

SE ,08:0ct-19

WD26. 3mm 10, 0kV x1. 0k 50um

Fig. 1 Planview SEM image of Mg-implanted
GaN sample annealed at 1500 °C (x1.0k).

4. Z O - FFit 55 1H (Others)
2L,

5. 22238 %K (Publication/Presentation)
L.

6. BHHEEET (Patent)

2L,
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AL :F-19-NU-0088
F T HE g ER

FIHEREA (B AGE
Program Title (English)

the effect of spin waves

FIHES (B AGE

Username (English) :A. Abdulkareem

AR (B AR A BRI R TR T E R
Affiliation (English)

F—U—R,/Keyword

:Unidirectional thermal conductivity enhancement in yttrium Iron garnet due to

: Graduate School of Engineering, Nagoya University

: Spin-caloritronics, thermal conductivity measurement, yttrium iron garnet,

3w method, VY777 ¢« @&t - fli 0 4L 1E

1. B2 (Summary)

The objective of this research is to investigate the

interaction between spin waves and phonons in
Yttrium Iron Garnet (YIG) which is reflected as an
enhancement in the thermal conductivity in the
direction of the spin waves. For that, a
measurement technique is developed based on the
well-known 3 omega (30) method for the purpose of
observing quantitatively this enhancement.

The proposed measurement technique is based
on a set of symmetric micro heater/sensors which
are fabricated mainly by using photolithography

and sputtering.

2. 2Bk (Experimental)
(R L Tk ]

L—Y—fiEtEE (Heidelberg Instruments
DWL66FS), ifi gz Y H~ 227717 (Suss Micro
Tec AG 8! MA-6), A& 7dE@E A (v /07
TN E-2008), Ay Ziffuig i EREEE (MES 7
7744t # AFTEX-3420)

[528r515])

First a thin layer of SiOz is sputtered by

AFTEX-3420 to insulate the noise of the spin waves

on the signal of the sensors. The laser writer
(DWL66FS) is used then to write the pattern of the
heater/sensors either on a Cr mask or directly on
the photoresist layer on the surface of the sample.
On the other hand, the mask aligner (Suss Micro

Tec AG MA-6) is utilized to transfer the pattern

from the mask to the photoresist layer.

E-2008S sputtering device is utilized finally to
deposit a 5 nm layer of Cr as an adhesive layer and
250 nm of Au as the main structure of the

heater/sensors.

3. fifi L =252 (Results and Discussion)

As a first stage of the research, SiOz insulation

layer deposition were tested successfully on YIG
which indicates that adhesion enhancement is not
required. Moreover, sputtering Cr/Au multi thin
films on YIG by E-200S was also calibrated for
acquiring the desired thickness of the

heater/sensors pattern.

4. Z O - FFit S IH (Others)

None

5. w2238 %K (Publication/Presentation)

None

6. BEH AT (Patent)

None
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R EREEA (B AGE)
Program Title (English)
A& 4 (HAGE
Username (English)
@4 (A AGE
Affiliation (English)
F—U—FR,/Keyword

1. B2 (Summary)

H—ERR - BRHICE T KT AT M-SR
BOFIRT THRAZAERS D70 A BRFDK
BB AT o7,

ABFFETITT /AT L, IR SN D HE
EZED 72010, S SR ONLE S HOE N REE

STV,

FRRIZED = A7 T TAT = ZE DA N~ — T — % H|

:F-19-NU-0097

AR

cF ST A ADERFE
:Development of nanobiodevice

AHEE

:A. Arima
AR R B T e R

:Graduate School of Engineering, Nagoya University

VYT TT 4B HEBEARE R BRHERE BN T =y F 7 TR - T REEL

LT BN BT RANAERAS D& LRI

WMEBY T TT7 4D~ — T —%lE 522 TR E
W72 e, ZAUC XY | A ] O F8 AV 1 A BT
BRIETDHIEMMAREIZ 72T,

2. FEBx (Experimental)

<EMTHFHR DT OB D Z G, LUF . 224, >

3. fti L #%% (Results and Discussion)

<EMTHFHR DT OB D Z 5L, LUF . 2240, >

4. Z O - FFit 518 (Others)

2L,

5. w2238 FK (Publication/Presentation)

2L,

6. BAH 4T (Patent)
7L,
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2R R :F-19-NU-0099

FIHERE BRI H]

FIHRREA (HAGE) 181 RN TR I BT A58

Program Title (English) :Study on infrared sensors on Si platform
FHES (B AGE (B RHE, AT

Username (English) :N. Soejima, E. Ishii

FriE4 (HAGE RS R SE T

Affiliation (English) :Toyota Central R&D Labs., Inc.
F—7U—K,Keyword R SRS, 77X~ CVD, 74+ h=72A

1. % (Summary)

H B0 H #NEER I Ik 4 22 OB RSN ET
%, TTH H BENDIEFEY OFEREZIE 3257201208
a7 m—7 LTV LIDAR (Light Detection
and Ranging) (ZHIFFNEE ST %, 20 LiDAR D/
B ARTAMEDTZ0 | 263 1% S DA FALE L
D—AED RO TS, A[El, Si 7 mt 2% HE
(LT RN SR T D FEBL DT80 | 4B RFTD
AEREMELZ BIEL. A KT /T 7Ty T+ — LT
HOTT7AX~ CVD HEZHWT, St ZERICH L TER
7055 BV L Btk 0D R IS S B & S L7,

2. 328k (Experimental)
(R Lz Tk ]

7'Z X~ CVD k&
[ 2505 1%]

MESEDH S | BT ST, TEOS (TetraEthyl
OrthoSilicate) i f, RF Power (22T, % ETE5H
I REETH AL THIEL, L — b OMERR AT T,
3. fifi L% (Results and Discussion)

L — ML TEOS it &A NS5 m<eol, %
7. RF Power 1% 90W DRI ALEL — 23 E <720 | Bl
J£771% 0.75 Torr OEFZAEIEL — k23 E <72 ~7= (Fig.
1,

4. Z O - Kl #H (Others)
-Z 3wk (1] W B fih, A ENEIRA KB T o
U HAT, BB BT, Vol.74, No.2, pp.23-28
AEEOROPNE THRESTESWEL TR Tl B S A
(At BRI N LET,
5. Fii 3 E%E 3% (Publication/Presentation)
2L,
6. PHEREET (Patent)
2L,

70 E
g 60 - (@
=50 F
g '3 3
g E40
.g é 30 E
F§ 20 RF Power 30 W
10 E Pressure 0.75 Torr
0 1
0 20 40
TEOS (scem)
e (b)
E (b
2 60 3 ./‘—'_.\.
£a50
g '3 3
g E40
ﬁ 530 E
%“"’ 20 E TEOS 30 sccm
< 3 Pressure 0.75 Torr
10
0 1 1 1 1 1 1 1 1 1 1 1
0 50 100 150
RF Power (W)
70 ¢
g 60 - (c)
® =50 F
g '3 3
g E40
.g é 30 E
2720 F
2 TEOS 30 scem
10 RF Power 90 W
0 1 1 1 1 1 1
0 1 2

Pressure (Torr)

Fig. 1 Relationship of the deposition rate to
deposition conditions. (a) Flow rate of TEOS,

(b) RF power, and (c) deposition pressure.
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AR :F-19-NU-0100

R g BRI H]

AMAARES (B ASGE BTV I BOIN T A= PO R

Program Title (English) :Evaluation of Ceramic Materials Resistance to Plasma
FHES (B AGE IVIIPN

Username (English) :D. Ogawa

AT R4 (B AR CHERR T BRE

Affiliation (English)

Chubu University
F—U—FK Keyword

1. B2 (Summary)
BAOFER T o ATBN T KR T 7 A~ D& E|

TIEFIIREL HEB D RO DLLDIIEADTHTZ T

UNE =20 V) | A e VI E4 Y5 5 SN [ AVt oY b
DEfkx IRl ZATH 2 BN ERLILTWD, DFED, 2
BT ORD DS DEER T HT2DIZIE, FERDM
ML AR A KT AR 2 ZDEGWREEAL TS, UL,
ZOFELNESROIIZIE, TRETH X TEHIo A
ELDEREITHOILTRY, ZORR, ZOMMTL e
INTEREE 72 EN I EHT LML LFET T D, AR
T, FOV oIS ELR A 212 SRR T TR
VERBTEETIv MBI D 75 X<\ 2R BT O
WCRAEETT o7,

2. FBk (Experimental)
(R L7 etk ]

B3t (7 vy 748l Dektak150)
[ 3255 1%]

FOSMET T A~ NIZEFEF DO BTy 7T v hty
M RE ANATRENT TAA Ul E 52 5, 7T
~ MR T D1 TR I AL L
DIEFEE E BT 5, D12 o7 KO —HE
TR AL T IR MR RN & IR R IR E ORI F8 AR
THAT Y Tl TR~ BREHT LRI B G2 VT
FHAIT 5, BEEIZHWD AT AOTERE, icE<° RF AT
ADINT—ZEDINT A= —F B2 HZLIZED | FFitET
VI DM TR~ % E BT 52N TED,

3. fiEH & # %% (Results and Discussion)
Fig. 11X, A RIORE THELN-RER RO—FITH
0. REREVIEAN 7T R ZHREE L QR UWORE, kR

:Department of Electrical and Electronic Engineering, College of Engineering,

AR RS €T30 T TR

FOFRNT T A TR LT I Z R LT D,

Fig. 1 An example of the step measurement for a

ceramic sample.

Fig. 1 IZROLNDIDNT, BUNITTAIZLD A\ F
EWRFL Qe S RIOT I A IRFBEOKM T, L
AIEINHEFEL TODZEDR LT, ZAUT T 7 LN E
FTETRF A7 ARRBER E I I Fnsih g, o
F U TR FX =P AR5 TholZe, BLOTTX
~ R ERNE DG IR T-ZENRIK Th o728 B 2 5
ND, A% INDDRMZHEL , SHITHFEZED TV
EY AR

4. Z O K5 F1H (Others)

2L,

5. #2238 FK (Publication/Presentation)
L.

6. BHHEFET (Patent)

2L,
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AR :F-19-NU-0101
BE

T FE AR

FIHRREA (HAGE :Cs-K-Sb 1245 GaAs @ NEA i&ME{b

Program Title (English) :A study of NEA activation of GaAs with Cs-K-Sb

FHES (B AGE 2

Username (English) :G. Lei

FriE4 (HAGE AR RV aba St 2 — (SR B4 —)
Affiliation (English) :Nagoya University Synchrotron radiation Research center
*—U—K Keyword :FmLEE NEA-GaAs, Cs-K-Sb

1. % (Summary)

NEA-GaAs ® NEA (Negative Electron Affinity) ¢
HAERUICHWSEND LY DL IO EARIT, 72
AT A(O2, H20, RALKFEENZ L DIHYL, WA 41
L OB ENIET I THUE T, ZOEWERE 3485 =22
(<109 Pa)ZEF 5, EHIT, 50 mA VI REARFIEHIL
FEILTO e F#hnid 1.5 BER L2, DV =
NP EIZROILTND, ABFFETIE, Cs-0 OfEkR
NEA JEMHALFEDOEDIC, T BV EFEIZ LD ~T 1
fEGa W, #7e NEA ORUWEIZHkR 5,

2. 328k (Experimental)
[FHL7Z 3700 & ]

TNV T T T 4K E
[ 2505 1%]

TANIV T TTAEE DM HBAF THHNT 7 b F v
SNIZTC NEA K AERIC B L70D GaAs FER %
17-7=(Fig. 1),

15mm

GaAs .,\ —

UUU

Semico Clean 23

Be stored in vacuum(about 3Pa)

Fig. 1. Surface treatment method.

3. fk L LE %2 (Results and Discussion)

Fig. 2 I3EE A% O GaAs RO EE THD, 5%,
PER% P SR Jzy&—m@%%%%%ﬁﬁw Peifr L7z
GaAs Ffi Eiz K, Sb 7%35 L. NEA Z1E0, =D

A 9%,

Fig. 2. The picture of the GaAs samples.

4. Z O - Bt 5 1H (Others)
2L,

5. 32238 FK (Publication/Presentation)
2L,

6. BT (Patent)

72,
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AR :F-19-NU-0103
I RE : L[RFSE

FIHRREA (HAGE
Program Title (English)
photonics functionality
P4 (HAGE
Username (English)
g4 (HAGE
Affiliation (English)
F—U—R,/Keyword

1. % (Summary)

TEMGEERT S A D HA b - & 8 B - RTE B B b
1%, B T —Z DR O LD TN HDFEEITE
WTRERBE THD, OIS L MERELET /31
ADEAHO 1 SEL T, BHEMEARZ WD LW TR
BDDHDY POIRBENERR 2048 H - A2 Z &1 3 — RIS IEH
(CINEETHD,

ARl Al BRI T 7 N7 4 — LD R i %
FIRL T, KERBEMERRFO—FCTHHE AL O
(W) 334 2T T REVEIR O JE RS 2RI |
RARIZ LD HTHERED PR &2 A 2R TR - il4E 5
LI DO & B LT,

2. 328k (Experimental)
(R 700 ]
HIREE AL E, 8 L~ rhr Ay & AkE | ECR-
SIMS =745 | Ji - ) BRAEE
[ 3255 1%]

YT R ANRY B B REECEE, —y T Uk
B2 T, T B AR i S A R U7, 72, T
1 ) BEAEE (AFM) R0R% <) BEE (MFM) % FHv, 31
BrOFHn AT o7,

3. A 2% (Results and Discussion)

SREIEIRD X —~<rA (NiFe) Z FHV >, [EAEH 200
JA=PVREEE | JEE 50 /A= MVERE D PR DT/
AR R & AR L 72, BURID BRI 72 AFM t41%
A9ED (Fig. 1) RFRFHAVOREHERUC R II LT,
F7o. MFM Z W 2R A A—TIZED | RO I8 B
[CHRTHGEBIERTHI LRI LIz, 5tk IR
) TFIEE BRI O BT e - I A OB &
BHEREDRIHZ BT,

IR PEREPE AR D MR LT AL S RE D PR

:Fabrication of noncentrosymmetric magnets and exploration of novel spin-

/N ARRER, BEARCER, EEREELA, & HAEKR, faTiERn

:'T. Kobayashi, D. Sekine, M. Shigefuji, Y. Takata, M. Matsubara

HRAE R RSB BRI TER

:Graduate School of Science, Tohoku University

VYT TT 4 B BRI T =y F o7 AR~ TIT v FERI G IE

500 nm

Fig. 1 AFM image of periodic arrangement

of permalloy (NiFe) nanomagnets.

4. ZOfth - ¥rEL#H (Others)

ABFFEO—EBIZ, BEAT R E A& A5 TSR (A)
17THO4844 1 JEME 7 m— T I LD =|IBA T~V F
7 Ay 7 E OB SIS RERI 112 XVIT O,

- SLFEIF TR
2 ANy = WNE S e i = A1 S G
i BRFARNM L O AT DFGERT KERIE B2

AR Z AT T DIZHIVE R T W 1E THEE L4
R K LA TR R O IR S e | 4 B Ry
AN > 2T DWFFEFTO K B REEB) 55 R 2
BAZHFLIL R ET,

5. #3523 % 3 (Publication/Presentation)

(1) FEREEA, /IVARFERR, & K, IS, KEXK
B, = R, IR, HARMELRRE 75 BIFER
K&z, FA24E3 16 H.

(2) #AJFEFD fth, NanotechJapan Bulletin 13, No.1

(2020).
6. P45 (Patent)

72,
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AL :F-19-NU-0104
F T HE g ER

R EREEA (B AGE)
Program Title (English)
A4 (HAGE
Username (English)
@4 (A AGE
Affiliation (English)
F—U—R,/Keyword

MAREER, LR
:K. Sugimoto, A. Ueno

1. B2 (Summary)

ZOMFRTIZRSY7IVU FOB#ER 7L 7 1L
— 7=t A7 (FLHP) O3 24175, /L—7e—h
73A 7 (LHP) XS ASIVAFT AR O KR DA b %
FIA L CEVE R T 28U 1E T A A THY, /NUT A
AFERUZ AT 72 LHP AUV OBFE 352 <A Thit T
%. Lonl, DB TWOM EHEFICH R E D48 Th
D, RIZZLX T NAEER L LHP I3 ELRV. 22
T, 20O FLHP Tid=yF o7 7av A%, Zik/eht
B CH% PDMS LIS BT 2ZETTLF 7L
P& 35 LHP OfFRAZ L L=, ZO FLHPIX EF
HOFEHEFAR T ' 7 VT 52 THERENS. ZhEh
DIMUTNTAR, WANEIE T DI LS TEY,
T T AT~ AT\ E 2 E 2 TR — %
FERL, EDH VAT T ITAFITT, W/ SZ— DD
iz SU-8 E—/VREERIT 5. 2212 PDMS At LiA
B, BRESEDZ LI ST 1D TR EVERIL 7. ik
AIRLL Ty =7 77 Wi getsaiic s, JES Y73
LU0 mBiisz flREL T2 7L T NAAEE A LT
LHP OAIHAMIE BIEEL T,

2. F2Bk (Experimental)
(R L Tk ]

L—F—Hid2EE (Heidelberg Instruments
DWL66FS), i #& .~ A2 7717 (Suss Micro
Tec AG 2 MA-6)

[ F2B 5 1%]

HIDIZL — Y — i EZ AN T, ITRTaL< RS
FIZENENDHEARN KIS LT RIS F— a0, <
AR T2. RIC SU-8 v —RL P AR Si 7=~ ZHE
DN, W~ A2 T FAFICTENETY. 2D
%, BB N O AP L > CENE D TN %S

AN W YN o T e S o
:Graduate School of Engineering, Nagoya University
VYT TT 4B MR E, Bl R A, =T e AT

=T T VRS A LR R TR BN T S A X DB FE

:Development of ultra-thin heat transport device for wearable equipment

THE—AREERLT-. 22 CERIL-E— L RICHE(L,
fii> PDMS ZifiLiAZx, AT T HZE THRDOIERE
SETET D KBIITENENDEMRDKEET T A~
PR, 7T VELTD.

3. fE L #%% (Results and Discussion)

S AZVERUZEDD DD, PREE 2 — U DR DIIK R E
—IVROVERNZ LD TETHD. A ENE 070
BSEMER T D201, — RV ANEFEE LE— LR D
TERAATHT2D, LU ARDFEERLTHUCLI D REAL
BN ETDHERDS. ZIZBEL T, T
Bl T VAN W — LV ROERZ TS TR
v, RIEARLERLATRE CHH-T2D T, AP T R4
DERCH WL O DR B RICRE TR B3 HERZ LT
TFETHD.

4. Z O - KL FH (Others)
7L

5. 22238 %K (Publication/Presentation)
L.

6. BEH AT (Patent)
L.
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8. fhiRd & DA

(Reports of Collaborations)






(%% 16 [H] CIRFE & X J-— T i
(FRAF R
KRB « AT DIEFIART V7 b o= 2R o 72— KEF ¥
University of California, Santa Barbara VAN DE WALL Chris G.
lmpact of point defects on efficiency of devices] D&% A ~/WZ THEIE, FHE~DFEH
2TV, BRAMEIT T,

[% 17 [A] CIRFE & X F— C O
(Ffram i)
KRIEL « 2T LWFFEFTASR T L7 b o= ZEFREEE 2 —  KEF
Tsinghua Univerity YU Zhiping.
Wireless Power Transfer (WPT): From Physics to Electrical Engineering] @ % A F/LIZT
BB, FAE~OHEHEZITV, BRAMZIT T,

(% 24 8] CIRFE & X J~— C D ]
(FRF7af )
KRIEL « 2T DWFFEFTAS R L2 o= ZEfETEE 2 —  REF
Georgia Institute of Technology SHEN Shyh Chiang
[MII-Nitride Power PN Rectifiers and Heterojunction Bipolar Transistors| % A /L2 TH
B, FE~OBEZITV, BREHEITo7,

[ntegrated GaN Active Matrix Emitters: i-GAME [ZB87" % #/fE |

(FL[FBFZE)
HRIEL « AT DFEETA R L7 b= 2Rt 24— KRG
Korea University Tae-Yeon Seong fil KP4 4

#[E GRL XV FE&E @348 %% F. CIRFE L @BERFC~vA 72 LED 7 LA &7
77 4 7B L, RSO AR BENVR 7 4 A7 LA OEBLEZ B LI R4
ToTW5,

[GaN /T —F /A ZZBHT D 1A
(WFFEALT)
RKIEL « & 2T LWIFEFTA R L7 b u =7 ZERgEE o2 — KEF 1
Infineon Technologies Austria AG DETZEL Thomas
R R ONRT —F 3 Z8ERETH D Infineon & . GaN 523U —F /314 ZDH
R OFERMEIZOWNT, ZRENDLY TR EIT T,
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10.

[GaN 7L 7 B R AT B % B R ASHA

¢ )

RHMEL « VAT DFRFTIARKT L7 b =s ZEFERE X — K%
R—Z 2 FBRET 7 2 — @ EWF5EET SSOCHACKI Tomasz

GaN LI R EIETH L 7€ /7 h—~< Lk & HVPE IETREFORBROH %
Tomasz & £\2, ZNEN DR LALRIEOFEM & B ORI R A ##E L T\ o2 &
F 72 C-TEFs @ HVPE & 27 ol s & ZHafiv 2720,

[CIRFE DfEST K O ek 2 B9~ 2 1 AL )

(WFFEAZI)
RAAEL « VAT DFRFIARKT LY o=y 2EFRFE X — K
Stanford University WARNER Timothy

RFMODALZ— T v TRILTHELEDORWAZ 7 +— FRFEOTrARA ML L
T, BeEOMIEE LR EOFHRAME, £/ CIRFE OIF#B Z/ET LT, 4% 0
HLRBFFEO AR5 L& o 72,

(M RK—7 LIVE L F—Ub= 2 REEE DATHE]

CEMTA IR N HD < AL
RAAEL - VAT DFRFIARKT LS bu =y 2ERFEE S XY — K

7 VLR F =YL= 2 K% TRASSOUDAINE Agnes, PERY Emillie

TS CHE—, HVPE $5CInGaN F/ VA Y E{ER L T\ 5 7 LLE VA —_—==a
KF& . Fx O MOVPE £l Ol &2 £ 2 KEGEMSC PRI R LED FE80 ATREMEIC
SWTHF LTS, F25h L 0 FHEOZA & LT Geffrey Avit A% CIRFE |2 C,
WFIEEE 217> T\ 5,

[SCER RS B =X — 2 O RBUTE § 5 R SRR IE B 56 (S B3 2 W92
(FFEFTE1)
RFMEL « VAT DFFEFIRKT LY bu =y 2ERFEE L X — K3
AIXTRON SE  SCHULTE Bernd

B EAS I D MOVPE £ 12 K 5 & AlFHEK AlGaN ¢ MOVPE &R\ B3 2 R4 E o
OB A b EITo 7,

MG NV 7 iR R OV B 8 3 2 v LR O B BI 9~ 24798
(FFEFTE1)

KHIEL « VAT DFRFIARKT L7 bu =7 2ZEFEREE ¥ — K %
J—AHa T A FINT K SITAR Zlatko
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11.

12.

13.

14.

HVPE J£IT X % GaN & R il R DR RIF ORGHESHIBI L T, Sitar 2% D -3k
2D AIN SV RIS 2 RAEORERZ & L1T, fi 7 i IR /3 m 2B
LikmmaeZb Uiz, MBI R EAEOHRIBE LT > QW e, T ORE
D —#B1X Journal of Crystal Growth |ZHg#E S 117-,

[GaN &/ T —F /31 ZIZFE9 % s

(WFFEAL )
AR - AT LRI A KT LY b= ZEEEE 4 — KB
Invispower WANG Zhe, fifl 2 4

HET/RY —F 3 2852 F25F 5 Invispower DR &, GaN 57/ T —F /3 A
A DWFFEBRFE DRI & 5% D FTREMEIC DWW TR HL 21T > 72,

[GaN Rt T —F 31 2T 2T HEDhE

(WFFEAZI)

RIFMEL « AT DFFEFTIARKT L7 hu =7 AEFEMEE S ¥ — KB
Stanford University CHOWDHURY Srabanti

GaN B ST —F S A TR b v T OWFE N % A7 5 Chowdhury % 125K
ER W2 & | BAemOMIEBHFE OB AR L Cnizi2< & & $1Z, C-TEFs OH
TEET 22 AW T2 IR ST —F 3 ZWFFEBHFE I DV T, RRIC A AR D BARRY 70 i
DI EEE LA 2T,

[T A RNV R¥ vy TR ST —F S 2O AT DR

(WHFEFTEH)

KK EL « 2T DFGEFTAKR T L7 b o= ZERREE 4 — KEF 1
Georgia Institute of Technology GRAHAM Samuel

SHETETHINT D80 —F 3 2D U —E x5t LT BT ooV
L — % v 72 Samuel 2% O il X 7 v BMRERHmAEHT EAT 24/ L CunvizZ2< &
EHiT, Fex DY T NEFHE L TN E 2R 8L RERFZED BAREY e D U5 A iim
L7z, BEICHER T ORmSCEEN 1 #id 5, F72 CIRFE H2RBIZ) Samuel R4 58210
A B =y FSETHEE, MIT & 2BREfTHIT 2 A T2,

(DA RNV RE Y RS S O YR B3 2 BF 72
(WFFEFTEE)

KRKEL « AT DWIEFIA R L7 b u =7 28/t 27— KEF i
Linkoping University MONEMAR Bo

—-167-



15.

16.

17.

18.

30 4F3k L [FEIAFE 5 T AZHR D & % Monemar %2 CIRFE (2 1 72 H BHE L T\ =77
&, FFZ~A 27 v LED 7« A7 LA O Z B iF T il LR O IEiEE A L
TW2nWie,

[T —F 3o Z RGBTSR BE 3 2 WIS

(WHIE4T &)
KKEL « AT DFEIA KT L7 b u =7 2/ 72— KE i
Nanyang Technological University SUBRAMANIAM Arulkumaran

BT AR AR T A A& LT, ®ififEGaN v 3 > hF—"U T XA F
— FEILFERZE L, iR EEREOR ML FE L, BISGRCPERRE TORERN
%< RREBMMPEAL TN D,

[ B S2 B DIL B 7 1 7' 5 L2 A O 1 ANE & VT —F 3 2RI DFT
HHE b

(WFFEAZI)
RHFMEL « AT BFFEFTIARKT L7 hu =7 AEFEMEE S ¥ — KB I
Nanyang Technological University =~ MHAISALKAR Subodh, ftfi 34

HREE DT —F 3 23R 2 A5 NTU OESFRHER &, DI FEDA
B— vy TR ANEFFA LT\ 2 & F72 C-TEFs & D GaN /U —F /34
A D NTU TORBRD W[HEMEIZIZOWNW T, fTHEbEEITo 7,

(B EWE RS AT KIS o @R RN L — Y — & A 4 — R OWFEIC BT 24
7]

(WF7EFTE1)

RAAEL - VAT DFFREFIARKT LY o= 2ERFEE XY — KT
MR B B

JST 711 7 4 SICORP (23T, C-TEFs (2 TS L — VS O 2R3 M, 5N
KA THE AR & O B3 2 L RF e 217 - 72,

ROV 7 4 b 17T O ILRIBFSE)

(WFFEAZ )

RHEIEL « AT DFFEFTIARRT L7 hu =7 REFEMEE X — KB 1%
PG WANG Yongjin

JST 7'v1 7' 4 SICORP (28T, C-TEFs | TE¥RAM L — 1 O 2R, BT
HERFIZTT 4+ M7 T ORIEROFAMICBE T 2 L m A 1T > 7, BEIC L35

- 168 -



19.

20.

21.

22.

23.

b5, £2. ERAICIZC-TEFS IR TWeE&x, v A HikaAigE L
T2,

[GaN FEtAZ (L IZ B3 2 5 )

(WFFEAL )
AR - AT LTI AR LY b= 2ZEEEE 24— HF Hz
TrAreIIv s A —  H)Il HINER

GaN FHAEELIZ AT 7o 21T o 7o 722 OBROFEIE & 72 5 GaN Hib~0 KOH
(K DN~ D Ty FEy MERROERIZE L T, & - FAFEIT OV TSR
1T o7,

[GaN AR A « A~— b v MBI 58158

(WF7E2 )

RHFMEL « AT DFIEFTIARKT L7 b o= AEEMEE S ¥ — BB B

BE K ZHE MERD

GaN SR ORI T T, R\EiEME LS 28 H L2 b, GaN IZB W0
THAEDLEEAT— Iy P2 ED L ITHABRDE TV NIZOWTHEmM AT 2 72,

[GaN 7734 R OBEH AT BT 5

(B 283)

RIFEE + & 27 DIRRFARE L 7 b=y 2ERREL ¥ — B %2
BERTERY R BB

GaN 7734 ADBRFLRIIC AT, GaN 7734 % & & — b A7 Lo # RE TR
BRBASEIC 5 2 B BICE LT, KRR R OE O L 2 L— 3 URRHT~ OB

(ZOW Ciliam 21T 2 72,

TAlGaN HEMT @ / —~ U 4 7 {3 2 BT~ D F4E )

(WFFEAZIR)

RKIHMEL - VAT DFFRFTIRKT LY hu =7 AERFRE Y — HEH O MNME
LB ITERY ok B85

AlGaN HEMT @ / —~ U & 7{bAElc B L C, Si 7 /v ¥ R—7 GaN cap J& DOffitific
ik & FEERO T EHRRE Z IO W CHEmZ 1T 72,

HVPE 12 & % GaN 77 fEgh o RAVICES 3 20758 )

(WFFEAI)

KRB « AT DAFFEFIA R V7 b o= 2ZERgEE 72— FiE ME

—169 -



24.

25.

26.

27.

28.

29.

BN IR RS W &
HVPE {£I2 X 5 GaN 7SV 7 b O R RUVIC B 1T B RO 7=, i L— bk &b
B ORIt & A5 HHImHENICE LT, lRESIE & SEERE L O MBS Sk AT

277,

[ A EANEIC L0 ER U 7 #E8 GaN-MOSFET (2 B33 2 4t

(WF7E22 )

HKHMEL « VAT BDFRFIAR KT L7 bu =7 AEFRE X — ik Bl
EBORY R il

GaN Hi~A AU 7EA Lz Mg OTEMAIZ BT 2 #ands L OHERGGRIE O R im et i
BT 2kimaiT -7,

MR REENFENT A ZAERIC BT D A5

(WF7E2 )

RHFMEL « AT DRIEFTIARKT L7 hu =7 AEFEREE S ¥ — AKE ER
—ERY ZFE HA

AlGaN RENFENFHE T OB M BT 7z, fEdEEMTOFREIC OV Cilkim
iTo72,

(=R T ) Fa—THEEOEMRE N T P RAF S

(FL[FIBFZE)
HRMEL S 2T DERT Rk L7 b u =7 2R 2 — REF BEs
Aalto K% (747 K) I HAYESHI Esko 1. Kauppinen

(1 —7R T ) F 2— 7 MR O B A L AL S
(FL[RIAIFFE)

AR B AT DAFTERT RV 7 bu=7 ZERIEE ¥ — REF B
(k) 7y — K A

(D= T ) F o — 7 EIREOEMISH

(GE[FIIFSE)

RFMEL S AT DFFERT KK L7 hu=r AERFEE ¥ — KB R
BHAR (BR) P s

h—RF ) Fa— TN L BT R
([ 7E)

-170-



30.

31.

32.

33.

34.

35.

RRM B 2T DR KRRV 7 b o=7 ZEREE o % — KB e
~ 3 2 HRBESERT HET SERE

(=R TF ) Fa—TWEH T Y 2 X ORERREREE TS D 2R
(FL[FIFE)

R AT BBFIEAT Rk L7 ha =7 2ERBFTEE ¥ — K S
FRUEMRRT T At B

[ESE R — R ) ) Fa—T O & FE s

(AL[FIBFE)

RIS AT BFIEAT KK L7 ha=r 2EFFEE ¥ — KB s
PEEFIHARTIGERT F /o AT LWFSEEM il 9LE

EF MO = == T 4 TS

(FLFIAFFE)

AR EL S 2T DFFERT KK L7 b o =7 ZERITER o Z— KRE s
JUNKRT: Za—rSg ) _X—=g o2 — B8 15

BRSBTS AR OPEIC BT 5 L FAFSE )

(GE[FRITFE)

TAWeR SRR RHER, A}

s HER (REHEIRT) | ATEEE #ERY:) . Andhika Kiswandhi(CR#f K5, HEUR
). ORFEEHE GUERT) . RERIL GERT) | du)ilE O | miEER
(& HEA L PR FERT)

[oRAR B 1R E O PRI B % SRR )

(FL[RIAIFFE)

TEERRER ISR REESOR, PAES}

B GRAERT) | PHgaisx GRAERS) | JILEFEE ORAERYE) | Bk
ONFNED)

E RIS EEE R O IR Z B3 % HERIBFSE |

(FL[RIIFFE)

TEEWRER ISR RS, AT

xRz (FAERT) 0 B GRAERS) | KbEs (LRRT)

-171-



36.

37.

38.

39.

40.

41.

(57 T =R W E O I Z B3 % SERIBFE )
(GLERIBFTE)

TEERRERY  ISHIMER S ER FEESEIR, LS
TR OUNRT) | FRER UK

(97 T =R W E DI Z B3 % SERIBFE
(GLRIBFIL)

TEERRERE  ISHME R RISER, NLE
BHHEPEE (EERTE)

(5 91 —7R W E DS B 2 L RIAFSE

(GL[FIFIE)

ToEAFERE JRRAER RS FRETETR, /NLRIEE . s}
HEWE GOt RT) . PlEES (EHERFHR)

TE S o+ & T BV R R B4 D AF9E

(L FNIFE)

TEARRTERE IS B E R ATIE RS

JeifEiE R FET-HE OKH #hE

PRI T EAfT 2 O TR U 72 8BIC & 0 AR 20 T O BVE SN R O fifIA & Mg
[l LR OIRKR 2T > T D, HABNITERRESFAET L L2 RHELTEY, £
M2 A9 % VAR IS IS TR 2D T %,

(R Ko TAA v FRIEE72 M BZSHUR T 7 > /PET-RAFT JLE 5 )

(L FAFFE)

TAReR A - mo RS BEAMEC, WA, Sun Zhihong
FOULHERY WHEBE YR SO R Vs KRR

N« =2—H T 27 = — )L AR AL LFF Cyrille Boyer, Jiangtao Xu

HERARNL T 4 VSR E R U FNA A EANT, Bz —T 1T 7 U LT
AT NOEEGZITV, BFFEE LR T TDART PV PET-RAFT HEHAG
HITTFHrZEa/RMLT,

(E=Vm—F b7 yRRE )~ —DOEEAEROEH

(JEFIBFE)

TR A - @ RS EANED, ML, 78RS
B LR R TR JSAEER s AR

-172-



42.

43.

44,

45.

46.

LE-E Y= Ty V=T —/UIFSERT  Vincent Ladmiral, Sylvain Caillol, Mona
Semsalilar

VT =T VDI F A RAFT G L 7 v FERE /) ~—DT V)L RAFT G %
MAEDLELZ LT, MEDOT 0y 7 HEASKOEKEIT- T,

THEHSAb M & 5E e L= R 7 b FAE stk BRUR ) <~ — DAk

(FERIHFFE)
THRER A - o bR REAAEC, NI, RS}
HelE] « N—2 K% {bFFE}  Antoine Buchard, Thomas McGuire

FMHRAT VT ) v —OMIC =R U EEZEAL, Ve 7 IV ANVEAIT
07y R =GR LKk, TARFERLBEADE OLZHELERIZLD Y
YRUVTRISEAT) ZE T, ZATAREEDI 7 u SN R DBMR) ~—&2 6
B U RO & BT LTz

[RUT7 IR ERYE=ADT a—=VDFERNA FR=ZAR) v —T L ROER
(FE[FAFFE)

THeR A% - B TR BEANED, PTIRAR
FORTEERT WEE TR JoMbs R s RRs
SHTRAFIERT  SEHEELT, WA, pHEBRE T, H)IRE

RUTIRI ERVE=A DT a—ANERDERNAFR=AR) ~—DT L
RS @RI ME & BN T E 2 R4 2 L & R LT,

TRERE ISHmER YRR A H
National Chiao Tung University ([E 75752218 K5)

Prof. Yung-Jung Hsu

(78 A DSETPEIRIRIZ BT D 0F5E )

(FL[FAIFFE)

TEERETER Afn oy LR BSaE

KE NIH ESZAAMIZERT /I REER

BRSNS ATHOWT, FTBDERETRIRIEZ B L, Ml R LI,

[EIRT ) Bt oI A58
(FE[FIFE)
TR Aoy L¥HY BEEGE
FORTERY: SR 3%

-173-



47.

48.

49.

50.

51.

FRHIAE T OO SR FHE EE F I A S S KT B o OB & B L
MG R OMFIEZAT WV, ML FER LT,

(=7 v VAT SN BRI\ B 2 AF5E )
(FL[FIIFE)
TR A1 T¥HK B5E5EE
UM R FEA ST 0 R
T a VO BEEL TE DT ) TN AR U RRFHEET 5 & &bz,
ML AEFER LT,

AR T BOBBEE IR NaYbS, Ot
(FL[FAIFFE)
BRI E R B (W ELR)  OHIRIEST
Max Planck Institute for Chemical Physics of Solids ~ Hiroshi Yasuoka, Michael Baenitz
Bk 7 7 A b L—3a RIE, Bra e AR EIRRE O IR B A R oM 2R, At
R &7 NaYbSy i, ZD LI RRD—DTh Y, HERES AV URIEL TS
TW%, BHEEICTIEkEE . NMRAIEZTTV, AEIREICET 208 21T~ 7,

BRI E 2 R OBGRILE W CsFeaSes DR

(FL[FRFE)
BRI B (W ELR) DY IEST
FAERS: KRB Fildath, SORMPENE Mg

BRI 2 FFOBCRIL AW, SRBAREAR O SORBEMEAR ORI IS & B L T,
Z OBEMEICIRZFF 2T D, CsFeaSes 13, IREEZ TIF D & WA OIS
SREEMERR, & DI, BEETUFOBBEIMER ~E KRR 2 24, LARTIZHIE L 72 NMR O
RATHK LT, WESRESS OFFe T 2 o0 IR AR CRIEIERR & AU R sk tiAr
DEEEHEEE T VR LI,

M A E9 2 MW T BRSSO T O AT o RREKUHIE |
HEERFERE B AR
ALFRF Song Gao
RLREIZ B D L [EFSE, 28R workshop 0D BRf#:

[0 BN DA |

(H:[RHFZE)
VBL KEHELE

—-174-



52.

53.

54.

55.

56.

JepSem Pt F R R R KA
- JAIST BB TIERL U 7= 25 FAEAEIE O X AR EGELINE 3 X OV X B ERIEIC L 5
HEIERRIT 21T > TV D,

(7o b AREMER Y A I FELAIEO IR & A% &AL

(AL [FIAFZE)

VBL kBHESE

Bl =5y S R SR (VPN N = e =3 =t ey v

- 70 N ARENE S S T O FEHEL A TFE O R LUV OMEFET 21T o TV D,
B RTFOWGE 7V — 7 THR%E S AT BUKYE & 50 F 208 H FTRE 72 iR A IR & R BTG &
H\ 7= Langmuir-Blodgett %% W27 LX)V A LR ALR U A 2 R O—Hhic m O
RARNLE T D in-situ RIS X BRBEELIIE 1 & 2 @ EHE ORI 217 > T 5.

(v N AREVE G TR IR DOREEE & AR )
(GE[FIFIE)
VBL KEHESE
IWTERT: fadiE

- 7 N ARENE S B BRI TFVE DA R L OVE OREEFET 21T o TV B,
WIERFACTRRE SN TND 7' v b ARG S5+ Langmuir-Blodgett DA &7l
AL T O in-situ FIANSS X BEGELIEIC TIT> T D,

DISENEA A 5y FARFEIR D in-situ HETE AT
GLRITFE)
VBL KEFESE
IR L
AVA NI 1] N
- SEARERE: BTHAHC TRRE SN TVWAT Y RNUB U LR F 2 b— MFERT b
T TFNT =T DO NIEENER L OEA ROy TSR 217> T 5,

(FRRIEIC Lo TR S D pn P8R8 43 1ok 1 O A
GLFRITFAL)
VBL KEFHESE
LR B BA
pH IS KON n B O K& 43 1 DA TR T2 BE 3 D AFJE 24T\ BohE 7 OIS FFAT |
SR BERREZ SRR L T D,

5 - M M AT

-175-



57.

(GLIFIAFIE)

VBL KIHESE

B2 & DILFMFTE, HIfHEE

* BEAFHEIC X 2 @0 I X BRHELRNE 21TV, @0 IS 2 i3 5,

[ 1 YBL M BT~ D A 5E )

(GLIFIAFIE)

VBL KIHEE

B3 & DILFITE, HIEE

© @ FRRERO SR IZ BT 2R ETT O .

-176 -



9. R R b
(List of Published Papers)






9.1 [REFEMRX

1.

L. Wang, T. Horiuchi, A. Sekimoto, Y. Okano, T. Ujihara, S. Dost, “Three-dimensional numerical
analysis of Marangoni convection occurring during the growth process of SiC by the RF-TSSG
method,” J. Cryst. Growth, 520, 72-81 (2019).

T. Horiuchi, L. Wang, A. Sekimoto, Y. Okano, T. Ujihara, S. Dost, “Adjoint-based sensitivity
analysis for the optimal crucible temperature profile in the RF-Heating TSSG-SiC crystal growth
process,” J. Cryst.. Growth, 517, 59-63(2019).

H. Niinomi, T. Sugiyama, T. Ujihara, S. Guo, J. Nozawa, J. Okada, T. Omatsu, S. Uda, “In Situ
Microscopic Observation on Surface Kinetics in Optical Trapping-Induced Crystal Growth: Step
Formation, Wetting Transition, and Nonclassical Growth,” Cryst. Growth Des., 19 (7), 4138-4150
(2019).

N. Kokubo, Y. Tsunooka, F. Fujie, J. Ohara, S. Onda, H. Yamada, M. Shimizu, S. Harada, M.
Tagawa, T. Ujihara, “Nondestructive visualization of threading dislocations in GaN by micro

raman mapping,” Jpn. J. Appl. Phys., 58, SCCB06 (2019).

T. Horiuchi, L. Wang, A. Sekimoto, Y. Okano, T. Yamamoto, T. Ujihara, S. Dost, “The Effect of
Crucible Rotation and Crucible Size in Top-Seeded Solution Growth of Single-Crystal Silicon
Carbide,” Cryst. Res. Technol., 54, 1900014 (2019).

L. Wang, T. Horiuchi, A. Sekimoto, Y. Okano, T. Ujihara, S. Dos, “Three-dimensional numerical
analysis of Marangoni convection occurring during the growth process of SiC by the RF-TSSG
method,” J. Cryst. Growth, 520, 72-81 (2019).

H. Niinomi, T. Sugiyama, S. Uda, M. Tagawa, T. Ujihara, K. Miyamoto,T. Omatsu, “Plasmonic
Trapping-Induced Crystallization of Acetaminophen,” Cryst. Growth Des., 19, 529-537 (2019).

T. Horiuchi, L. Wang, A. Sekimoto, Y. Okano, T. Ujihara, S. Dost, “Adjoint-based sensitivity
analysis for the optimal crucible temperature profile in the RF-Heating TSSG-SiC crystal growth

process,” J. Cryst. Growth, 517 (1), 59-63 (2019).

TR M, A e, e ZRD, A EERE, A fRE, AL EK, iR R, R
H R, BN SERE,  “HERAE 2 O TR TR T VO L = OIS, Zf

-177-



10.

11.

12.

13.

14.

15.

16.

17.

18.

& E4E 62, 136-140 (2019).

TR, S R, R B PN S R R, BN SR, TR R
SRR ST & B e AR LTRE & K5 A OB [ AR 52
7t 46, 136-140 (2019).

FIRE L, D EIRINCHIERM OBMEER L EXED AIN U AT —T 4T —D
BA¥E,” T L2 pm=2 X EHEFLGE 22,195-198 (2019).

K. Nagamatsu, Y. Ando, T. Kono, H. Cheong, S. Nitta, Y. Honda, M. Pristovsek, H. Amano,
“Effect of substrate misorientation on the concentration of impurities and surface morphology of

an epitaxial GaN layer on N-polar GaN substrate by MOVPE,” J. Cryst Growth,512,78-83 (2019).

H. Fukushima, S. Usami, M. Ogura, Y. Ando, A. Tanaka, M. Deki, M. Kushimoto, S. Nitta, Y.
Honda, H. Amano, “Deeply and vertically etched butte structure of vertical GaN p-n diode with
avalanche capability,” Jpn. J. Appl. Phys., 58, SCCD25 (2019).

S. Usami, A. Tanaka, H. Fukushima, Y. Ando, M. Deki, S. Nitta, Y. Honda, H. Amano,
“Correlation between nanopipes formed from screw dislocations during homoepitaxial growth
by metal-organic vapor-phase epitaxy and reverse leakage current in vertical p—n diodes on a free-

standing GaN substrates,” Jpn. J. Appl. Phys., 58, SCCB24 (2019).

S. Usami, N. Mayama, K. Toda, A. Tanaka, M. Deki, S. Nitta, Y. Honda, H. Amano, “Direct
evidence of Mg diffusion through threading mixed dislocations in GaN p-n diodes and its effect

on reverse leakage current,” Appl. Phys. Lett., 114,23 (2019).

Z. Ye, S. Nitta, K. Nagmatsu, N. Fujimoto, M. Kushimoto, M. Deki, A. Tanaka, Y. Honda, M.
Pristovsek, H. Amano, “Ammonia Decomposition and Reaction by High-Resolution Mass

Spectrometry for Group I1I-Nitrides Epitaxial Growth,” J. Cryst.. Growth, 516, 63 (2019).
H. Nan, D. V. Dinh, M. Pristovsek, Y. Honda, H. Amano, “Controlling the orientations of
directional sputtered non- and semi-polar GaN/AIN layers,” Jpn. J. Appl. Phys., 58, SC1044

(2019).

A. Tanaka, K. Nagamatsu, S. Usami, M. Kushimoto, M. Deki, S. Nitta, Y. Honda, M. Bockowski,

H.Amano, “V-shaped dislocations in a GaN epitaxial layer on GaN substrate,” AIP advances,

-178 -



19.

20.

21.

22.

23.

24,

25.

26.

27

9,095002 (2019).

M. Takahashi, A. Tanaka, Y. Ando, H. Watanabe, M. Deki, M. Kushimoto, S. Nitta, Y. Honda, K.
J. Chen, H. Amano, "Suppression of Green Luminescence of Mg - lon - Implanted GaN by
Subsequent Implantation of Fluorine lons at High Temperature,” physica status solidi (b), 257, 4,
190554 (2019).

D. Sato, A. Honda, A. Koizumi, T. Nishitani, Y. Honda, H. Amano, “Optimization of InGaN
thickness for high-quantum-efficiency Cs/O-activated InGaN photocathode,” Micro and Nano
Engineering, 223, 111229 (2020).

D. Sato, T. Nishitani, Y. Honda, H. Amano, “Recovery of quantum efficiency on Cs/O-activated
GaN and GaAs photocathodes by thermal annealing in vacuum,” Journal of Vacuum Science &

Technology B, 38, 12603 (2020).

A. Tanaka, S. Inotsume, S. Harada, K. Hanada, Y. Honda, T. Ujihara, H. Amano, “Demonstration
of observation of dislocations in GaN by novel birefringence method,” physica status solidi (b),

257, 1900553 (2019).

Z. Ye, S. Nitta, Y. Honda, M. Pristovsek, H. Amano, “ Analysis of Trimethylgallium
Decomposition by High-Resolution Mass Spectrometry,” Jpn. J. Appl. Phys., 59, 25511 (2020).

Y. Robin, F. Hemeret, G. D’ . Inca, M. Pristovsek , A. Trassoudaine, H. Amano, “Monolithic
integration of tricolor micro-LEDs and color mixing investigation by analog and digital dimming,”

Jpn. J. Appl. Phys., 58, SCCC06 (2019).

J.-H. Park, J.-Y. Lee, M.-D. Park, J.-H. Min, J.-S. Lee, X. Yang, S. Kang, S.-J. Kim, W.-L. Jeong,
H. Amano. D.-S. Lee "Influence of Temperature-Dependent Substrate Decomposition on

Graphene for Separable GaN Growth,” Adv. Mater. Interfaces, 6, 1900821 (2019).
Z. Zhang, M. Kushimoto, T. Sakai, N. Sugiyama, L. J. Schowalter, C. Sasaoka, H.Amano, “A
271.8 nm deep-ultraviolet laser diode for room temperature operation,” Appl. Phys. Express, 12,

1240003 (2019).

M. Kushimoto, T. Sakai, Y. Ueoka, S. Tomai, S. Katsumata, M. Deki, Y. Honda, H. Amano,
“Effect of Annealing on the Electrical and Optical Properties of MgZnO Films Deposited by

-179-



28.

29.

30.

31.

32.

33.

34.

35.

36.

Radio Frequency Magnetron Sputtering,” Phys. Status Solidi A, 217, 1900955 (2020).

X. Yang, S. Nitta, M. Pristovsek, Y. H. Liu, M. Kushimoto, Y. Q. Liao, Y. Honda, H. Amano,
"Scalable synthesis of multilayer h-BN on AIN by metalorganic vapor phase epitaxy: nucleation

and growth mechanism,” 2D Materials, 7, 15004 (2019).

K. Matsumoto, T. Ono, Y. Honda, K. Torigoe, M. Kushimoto, H. Amano, "Origin of acceptor
diffusion into silicon substrate during GaN growth by metal organic chemical vapor deposition,”

Jpn. J. Appl. Phys., 58, 75502 (2019).

M. Sarzynski, E. Grzanka, S. Grzanka, G. Targowski, R. Czernecki, A. Reszka, V. Holy, S. Nitta,
Z. Liu, H. Amano, M. Leszczynski, “Indium Incorporation into InGaN Quantum Wells Grown

on GaN Narrow Stripes,” Materials, 12,2583 (2019).

S. Sato, M. Deki, T. Nakamura, T. Nishimura, D. Stavrevski, A. D. Greentree, B. C. Gibson, T.
Ohshima, “Photoluminescence properties of praseodymium ions implanted into submicron

regions in gallium nitride,” Jpn. J. Appl. Phys., 58, 051011 (2019).

A. Sandupatla, S. Arulkumaran, G.I. Ng, K. Ranjan, M. Deki, S. Nitta, Y. Honda, H. Amano, "GaN
drift-layer thickness effects in vertical Schottky barrier diodes on free-standing HVPE GaN
substrates,” AIP Advances, 9, 045007 (2019).

A. Sandupatla, S. Arulkumaran, K. Ranjan, N. G. Ing, P. P. Murmu, J. Kennedy, S. Nitta, Y. Honda,
M. Deki, H. Amano, "Low Voltage High-Energy « -Particle Detectors by GaN-on-GaN Schottky
Diodes with Record-High Charge Collection Efficiency,” Sensors, 19(23), 5107 (2019).

S. Abhinay, S. Arulkumaran, G.I. Ng, K. Ranjan, M. Deki, S. Nitta, Y. Honda, H. Amano,
"Improved breakdown voltage in vertical GaN Schottky barrier diodes on freestanding GaN with
Mg-compensated drift layer,” Jpn. J. Appl. Phys., 59 (1), 10906 (2020).

D. Tomida, T. Yoshinaga, “Thermal Conductivity Measurements of Liquid Ammonia by the
Transient Short-Hot-Wire Method,” International Journal of Thermophysics, 41, 53, (2020).

T. Sakai, M. Kushimoto, Z. Zhang, N. Sugiyama, L. J. Schowalter, Y. Honda, C. Sasaoka, H.

Amano, “On-wafer fabrication of etched-mirror UV-C laser diodes with the ALD-deposited
DBR ,” Appl. Phys Lett., 116, 122101 (2020).

—-180-



37.

38.

39.

40.

41.

42.

43.

44.

45.

D. V. Dinh, H. Amano, M. Pristovsek, “Nonpolar m-plane AlxGal-xN layers grown on m-plane
sapphire by MOVPE,” J. Cryst.. Growth, 512, 100 (2019).

Y. Nagasawa, K. Kojima, A. Hirano, M. Ipponmatsu, Y. Honda, H. Amano, I. Akasaki, S. F.
Chichibu, “Comparison of Al x Gal—x N multiple quantum wells designed for 265 and 285 nm
deep-ultraviolet LEDs grown on AIN templates having macrosteps,” Appl. Phys. Express, 12,
064009 (2019).

E. A. Evropeitsev, Y.Robin, T.V.Shubina, S.-Y.Bae, S.Nitta, D.A.Kirilenko, V.Y.
Davydov, A. N. Smirnov, A. A. Toropov, M. Kushimoto S. V. Ivanov, H. Amano,

“Narrow Excitonic Lines in Core-Shell Nanorods With InGaN/GaN Quantum Wells Intersected
by Basal Stacking Faults,” physica status solidi (b), 256, 1800648 (2019).

Q. Liu, N. Fujimoto, S. Nitta, Y. Honda, H. Amano, “Computational fluid dynamics simulation
study of the gas flow balance in a vertical HVPE reactor with a showerhead for low cost bulk GaN
crystal growth,” Jpn. J. Appl. Phys., 58, SC1055 (2019).

K. Uemura, M. Deki, Y. Honda, H.i Amano T. Sato, ~ “Effect of photoelectrochemical etching and
post-metallization annealing on gate controllability of AlGaN/GaN high electron mobility
transistors,” J Jpn. J. Appl. Phys., 58, SCCD20 (2019).

K. Takahashi, R. Shinoda, S. Mitsufuji, M. Iwaya, S. Kamiyama, T. Takeuchi, T. Hattori, 1.
Akasaki, H. Amano, “Fabrication of a GaInN/GaInP/GalnAs/Ge four-junction solar cell using
the wafer bonding technology,” Jpn. J. Appl. Phys., 58,7, 072003 (2019).

D.-H. Kim, Y. S. Park, D. Kang, K.-K. Kim, T.-Y. Seong, H. Amano, “Combined effects of V
pits and chip size on the electrical and optical properties of green InGaN-based light-emitting
diodes,” JOURNAL OF ALLOYS AND COMPOUNDS, 796, 146-152 (2019).

H. Y. Kim, C. M. Lim, K. S. Kim, J. T. Oh, H.-H. Jeong, J.-O. Song, T.-Y. Seong, H. Amano,

“Via-Hole-Type Flip-Chip Packaging to Improve the Thermal Characteristics and Reliability of
Blue Light Emitting Diodes,” ECS JOURNAL OF SOLID STATE SCIENCE AND TECHNOLOGY,
8, Q165-Q170 (2019).

F. Piva, C. De Santia, M. Deki, M. Kushimoto, H. Amano, H. Tomozawa, N. Shibata, G.
Meneghesso, E. Zanoni, M. Meneghini, “Stability and degradation of AlGaN-based UV-B LEDs:

- 181 -



46.

47.

48.

49.

50.

51.

52.

53.

54.

Role of doping and semiconductor defects,” Microelectronics Reliability, 100-101, 113418 (2019).

D. Kang, J.-T. Oh, J.-O. Song, T.-Y. Seong, M. Kneissl, H. Amano, “Hole injection mechanism
in the quantum wells of blue light emitting diode with V pits for micro-display application,” Appl.
Phys. Express, 12, 102016 (2019).

D. V. Dinh, N. Hu, Y. Honda, H. Amano, M. Pristovsek, “Aluminium incorporation in polar,
semi- and non-polar AlGaN layers: a comparative study o