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Recyclable and reliable PV module with light weight, high rigidity and sustainability
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Integrated HPC and Al Simulation Technologies for Floating Offshore Wind Energy
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Advanced air mobility frame of CFRP compatible with mass production
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Components extraction from wet microalgae using liquid ammonia
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High purification process for aluminum by low-temperature electrolysis method
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Heat flow measurement and digital twin for advanced manufacturing heating processes
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T Bio-based terephthalic acid synthesis utilizing sugar structures
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Resource-saving, light-weight, and high-performance organic lithium-ion battery
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Ultrahigh-rate zinc secondary batteries by innovative homogeneous-nanostructured cathodes

| HRBFEOBEHN |

F/P—EEEB(RSWER) NSBEBEMLEFZHIR
7 -RZE - BBEE - BRFTNEIREFEI _XEM(ZIB)D
FRAEZEELE T,

| HREROER. HREZ |

A—INYZa—hIILHERDOERICEIT T, BETREIR
IWF—DEERCESAZBME LT EBHOMHIHHRER
PRFICEINTDEFRASNTVEY, UFIAAF VEM
(LIB) i"&BMDPOZELEDDEFRASNE I ZORE
6. TRMICREN G, Fio. ARIEARDICHICEFB
BEEDO LBHKDOSNFT T, CNOREZFRT DI
BRI ZZRBUICY S/ FI—VDER. T21R
@REZDUI—R - USA DIV B H3 ZREMDREFD
BT, ABETH. BBE - X2 - BRUATHNEN
HI(R)ZRWVCZIBICEELE Y. 8 ERFTNE - SBE
ZIBl&. IXIF—EEDT—LFTVIv—EUTHRFE
NF9 (2.

| HRHARES |

1. T/ RFDOBED B ECNTEDEGLEAMDFF
2. CNTOBRD B DFAFE
3. DEUREAIC LD BRI ERIR T DFEFE

| FRBRONS. BEMR. HRRET SHE |

B S TS EOARDMREZREBTCECVEE
Ao IWERZ TR IEEEME S/ FEN—RYF/Fa—
T(CNTHHE—RESNICRSWEBBZAWNT, BERFH
BORERZIBOERICAIILE UIZ(B3)[1. 2]o KABETIE.
T2 T T —RELUE(PBA)EZEME LT BIRMEZ
NURD - Zx - BBE - SRFTTNEBOREFZIBOFRZH
BLE T, CORBERICEITT, ()VEPEDF/ T XHl
i - DEURDIER. (INCNTDEURDIEREZ DFHIFHE
DL, (i) ZTICKDRSWEBBIERE DML, ([CHF
HIHE T REETIF. 19 UNCTRMETREREMDIFR.
>300 mAh g' DB E%RT BithERFLE I,

REFRDEMICK ST BHBFHURY - B2 - Figd)
BEIR —RBHZRIR CTEE T, LIBZSHcZL0&EME
ZBETRADSMINME - FHOVSEMZRHELE T,

| SRS |

B A EALERE
AR —5
T AT vIRAY—bMERE*E

i,
HREH o o* #*
7 (0 -
Coi s @@ -
Mg -_r}:-j. ® - D
ST DaEeRmeg | @€ -

WEIF RimAn em Y} @@ i

a B &0 L]
AUEE
H1. 2EOEREE/FESROLRERAESOIE,

Adv. Energy Mater. 2020, 20007878 LUVNEESEE

BEF 5 — NEBE(IE.
(a) BT ES (b) REWEHE zazmn

EHIAMK
|

[1] J. Mater. Chem. A, 2023, 11, 26452-26464.

,.-mﬁr e
ZiB 4‘ii :
ﬂ " i FaHaEMA ,

¥ IEEE#H'II-’?
jg RE omER
o RETEE

(2. ZIBA'HG D TRILF—H A )L L ZIBOFFIE.
ZIBFKERD IR IIRZAY MBS TT.

3 QBREFEEmEE
(b)RSWEEDIBIEET /L.
o IS TIEREICKD
4 HEEETZESIESRCT. B
S YD D4R (Root) -2 (Sand)-

« K(Water) ZA4 XA—2&
M B3 TENSRSWEE

> B, CHEAF A
ZRY.

[2]. PCT/JP2022/032132.




T RIR 2024=EHR

HEREZRIBA MBI A VPEY FMOS FE TOZESRE T

Vertical diamond MOSFETSs technology for future sustainable society
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Diamond Power Semiconductor Technologies
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Universal memory using topological materials
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Ammonia removal and reuse technology

| HRESEOE |

7VEZTV G - B CEETEER. WiERIZAW
PUEZTRE - O - BRARMZERFEL. TS A
F 11— 2R AR EMNDILRZEE LE I,

| HRAEROER. FREZ |

2050FDA—NYZa—hrIILERICAIF T, P VEZF
(NH;) [FKERF v U7 PRRFAEEVOGIBSNTVE
9. BARDEZDI9%ZHE MM TIE. NHIEH T I
DREFENMEDSNTVE TN ZOHAEREREDHITIEF,
NH;DBRERIMDRAT T KR TlE. NHZRE IS
FZIFTIRL, BRE UTENHPERBICER UIZIREA] - KB
FIFZTREE I DRI IRFTUE T CDFEAfTIE. ZEDHE
FRPRESEERICEETST oL  BFEREERMBDER
N2 EEAIANDERZREL. NHAIRICKD
2DOA—INYZa—rI)UEICEIULE T,

| HRMRES |

. SR Y EZ 7 IRERI DR

. P VEZVIRGERIOMEEFHD T AD L
Mk BELEDF VEZFREY FUF DR
BRE - DX - BV AT LOBERERETEFHD
DERYTUARAR FREEREDCHDHE

U~ w N =

| FRARONS. BEMR. HATET e |

AR TIE. FEFHTBWERIZHAVZNHBRE - DU -
BIRYZATLN, BERMEHESNER O ZELET
e, I o LS KO RE LR TOU AT LADFIARGEE
BAHEICLE T, IWERIDRAFK TIE. NH;DFRE - O ZE
BIRIFTIIRL, NH;ERBEEIOBEFNBAZREFICAN
F I, D, IREEIDNH; IR E 4HREDFHIF A Z
Y IBEEDIC, YRTLAFRHAINSEKRINDMRER =
BHEC. BUNH R EMREZR DIER DIRREFHFE.
EREICED e M DR ZED F T RILICIF,
A BHERFDONHSEE 25ppmBNEEM T2V AT LD

RETEFHMIICERTE T, IRE. CORDIBRYRATAIFR
NEINTH ST, FROICEFEFREE L PEBREFELICEK
V. BEROEXZRSNRIEICHHFSLET,

| TSRS DA |

ENHARFEAENEL - BB - ZERtisTrh
B AFAALRKE

B AR EAFIRAF

BRI

HRIVEAEIHI

KFZEBR I

—MRIEEANT VIR VEZ 7 =

| RSAHRBEEER. 25/ \—FIFA |

b

RERZFBULEY >EZFRE - B - BRIAS AT A

HENRAXRL—>32TF2E

ZV0HEE (8=2) MEICR

BDEEENDT—X

B BEICEIRIITORRIE
MEHfaRcER D/ (—=

B IT222FEDAITFIA
T2 DMEMteRER E

2 puE—Fmng

=IEREIRIRE BRI DRIFE
BRI TO—FE(IC
K BERRE [CREIRIR
SRIDRR. EEEltz
Shte

Izt DA
D)L "I DB
RIADNH ;53 F DR
=X\

N,

ARG (CHS AT AL B TR S R 5 L
DRI
B S ANH,OEHEEUY ( NH,. BEEHID
FEFIA)
B X5 ) \— R OIS ONH,
EUX ( NH,. TREH]. KOBFIA)
= PSRRI A
(22, BIEAEER. SEOEMFIE
BANR—X, EOX M)
> H—R>=1— NSILER(CER




T RIR 2024=EHR

FHHVEMS ORFEEET)LESREE

Innovative VEMS development and model area demonstration
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Local Energy Management System (L-EMS) for Integrating Production Management and
Energy Supply in Agriculture, Forestry, and Fisheries
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Ammonia combustion hybrid air propulsion system
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R&D for Sustainable Airframe Production
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Synthesis of non-fossil-based pitch for graphite
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Technology of wearable aviation mobility
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Autonomous disassembly planning and manipulation through reinforcement learning
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On-silicon multi-junction solar cells
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Recyclable, curved and ultra-lightweight crystalline Si photovoltaic modules
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Evaluation technology of floating wind turbine wake phenomenon
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Development of ultra-high power, multi-wavelength, integrated deep-UV laser diodes
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Direct synthesis of CO,-derived valuables by highly selective tandem electrolysis
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Innovative energy conversion and propulsion system technology for fuel cell aircraft
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Resource saving of electric drive system for automobiles by ultra-high rotation of e-motor
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Continuous recycled carbon fiber and aircraft application technology
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Cellulose Nanofiber Semiconducting Materials
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Precious-metal-free membrane reactor for direct hydrogen production from ammonia
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SocialTwin : Improved Performance through Data Cycling for Autonomous Mobile Robots
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Advanced Lorenz Cycle (ALC) Thermal Management Technologies
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Data-Driven DSR Control Technology for Energy Sharing
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Post-electromagnetic steel sheets for high-frequency applications using innovative processes
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Components and supplier support framework for next-generation quantum computers
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Phosphorus recovery and recycling toward material industry
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Quantum-traceable ultra-small current sensing
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Innovative basic technology for material production using cell-free x digital technology
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Biomolecule design digital laboratory by Al and robotics
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Non-equilibrium MI scheme shortens future material development
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Meta-Factory Platform for Semiconductor Manufacturing Process

| B TOl=l |

AAEOEHNF. SivT—/N\EEDSHFEHT/ A AR
BECEEREZMAT-BECSOEARELT S
HEBRTDHILETT,

| HRBIROER. FREL |

el BT\ A ADFHBEFE TIF. MORFETIIL
TOMRELENKDOSNTVEITH, TN ZRTFOERAD
B<DOIRZBE(EDHTIFRERDHIE T, TF. T/ R
MRECIE(C(F. SIDI—/\NBONEYRE DML XREE
EnmeTNNA ZBEICMU CEYICHEITZNENHD
TEPBESHCIR>TEXUIC, ZDfcs. ERDSIDT—/\
HENSNRADTNA AEEE CZERZHBA TREB1LT
BTENBEELEINTVET, UNUERIR. DT—N\EFTNA
AN—FERBOTCTOERARBEZITSHEHEMPFFELT
WEB . AR TIE. FEimCMOSAA—T 25— (CIS)
DA XFEREZETILT—XIT, SIDT—/N\DSCISH
BEEXCOTOERZEZ—BE CREIL T 2B ZRIEL
T FRNICE, CISORBBRICBFTOSI, HLBFE
FTNARTEATIRERR, XY T 77 U—EVSFOER
ERRE(EDOIMICIMIEH DBEZEELE T,

| HZERRIEE |

1. HAT—RREE7ILTU X LDBEF
2. EFOCRITHITBRRIRETE

3. AITFINU—DTFONIA TEIH
4, 779 - EFIVHERMOAR

5. ISy NI+ —IMbtZRIEA o5R @t

| FRBIRONS. BERR. HAEET HiE |

AARTE. SIUT—/N\RETOERHSCISRE Ot
ZADS55, CISO/A XEFHICEEST2OEREEEL.,
ZNH50OTOERANSSIDI—/ \WEDRKEZFATEST
VIIWIAVEBELE T, TUT. INBDTIIILYAY
ZEICRE, REZEE tTC—BE T2 mE(LZERT
TEBIAITF7IRNI—] EVWSTFFPUT—Y a3V DERzZ
BigLET, COXIT7IRU—TIZ, CISO./A XFFIHL
EZENCUC BYZRIOERSEHMDIIEZIERAL
FICHENICREIETDHRT— RRBLEMZERFAELE
9o Ffe. X9T7 I N —CEHUCRERHDEN M Z
EEDEBESA Y TRIEL, CISOE /A b ZRIELE T,
THIT, COXY T7 I N —ZRRBICCISLIA D 51K
BETOCRICEREMAIZDIEZREA. T—IPETILE
MEBILULBHSTOERRBEIL T BIcHDEIMA RN, 7
Sv T4 —AMEICAIFTERERBICOMIUEHIFT T, XY
T7INU—& BAHEYA7ILOEAL. R - TiEOSE
b EME. BROZRE. EEBEBEEV O EFOR
EEN X DREERAT D EDTTDIAMICHY . AN
R CIECORMDHRERICHAIF BB ZERELE T,

| e CEOES ] |

JO0-NILDI—N\R - Iv/SUkREH

TATURI IR =1t

VIOV IIR- AT IF v UV T A
EIIR R AN L F R
EIIAREAEARBEII A EAE

ﬁ AHTFHRU— (F

.'-'.'J,-'!-.'.'f-

W & 'il

SNV EORERT O ARRY—NL)
I*H'ﬂft’. {—Hi!i'.[ﬁ.l..-' Ot ASwinin{E)

g H
¥ i

=T HE'EHﬂi T

MR ox—/tna b |
T w ) i N ) ¥ LIZHIHH]
A =Y

SiIOI=rIA=1—

Lot

(CIs, A€W, DS99, HO—F/I1 2, ote.)
24 ZHNIFPIRU— (RTJOEA,. EEEN)

E
H
mrimees®

&
]
It
2d
L E‘En
) &
oA & AN FHAZ
priE ) I ¥
ki
BRETF A A A=N—

62



2 3T 2023FEER

NAMARABICBIFDEMEAU D LIRS RO DR R

Helium separation membrane system for N,-based gas field
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World's first odor information DX based on human olfactory receptor response
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Innovative heterogeneous soft material 3D/4D manufacturing infrastructure
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Improving electricity-independent bioluminescent proteins and their implementation in trees
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Optical cross-connect chiplet for all communication wavelength bands
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Energy-saving optoelectronic fusion information system utilizing a small number of carriers
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High-voltage low-loss diamond power devices
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Noise-free Power Electronics Network Using Digital Active Gate Driving Technology
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Compact, low-cost, versatile current-limiting circuit breaker
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Low power consumption flexible CMOS
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Powerelectronics technology to lead beyond “smart grid”
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Self-powering wireless sensor system with a kirigami-type thermoelectric generator
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Visualizing greenhouse gas emission and thermal flow based on quantum metamaterials
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Novel transverse thermoelectric module using goniopolar materials
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Metasurface Si Hyperspectral Infrared Sensing Device
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Innovative gas sensor using amorphous semiconductors
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Biomimetic general-purpose power supply circuit for autonomous sensor nodes
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Thermoelectric energy harvester without the use of a DC-to-DC converter
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Stand-alone CMOS-based continuous glucose monitoring contact lenses using tear-glucose-driven
energy-harvesting-and-sensing-combined technique and passive data communication
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SiC-based quantum sensor for harsh environment
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Photoelectric conversion based on the wave nature of light for energy utilization of infrared light
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Efficient magneto-thermoelectric devices using above-room-temperature 2D ferromagnet
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Planar superconducting electron source with ultra-monochromatic electron beam
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Doping-free two-dimensional transparent organic-metal films
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Photovoltaic window glass with heat shielding ability
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Strong ring-shaped superconducting bulk magnets suitable for desktop NMR
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Easy and economical synthesis of atomic cluster materials for nanocatalyst

HERRFEDER

TR TIF. RF ISR MDD RRRZZIEIC, 7
SRY I ZREREL) BEEN DOREICSRTBEF A
HNFADIRRFEZEELEF I,

MEFEREDER. FFREE

RIZEK) 1 nmOB/NKIF[RF TSRS —] [F 1ERDF
BT ERRRERECTH RIS - Atz HIRT
DYEE T REAHBDOENERHEVOEFRERTE
ZEHTVET, UD U RFLNILDBEZET DRTFY
SRI—DERIFBOTHLUWZH, INFTERANGEH
ERIMAEIISN TS ST, ZDINARRMERFEHROE
EFOTVR LI, AR Tl ISR —ZBHICEM.
M OERRIFTTRICE AR RN ARNFEZ I ICREFE L.
ERINANDORBRITZR/EFICANTC. TSRAI—MHRDEM
SATSUDHIIZER)F Y,

FRERIER

1. BRIRT SR —GHEDRF

2. BINEGRGEDRELL

3. FIRTRETTRDILRM - SNAMEDREE
4, BRI 078 UTc BRI DAREE

ST f;;.’f‘}
" e
5T 4 e s
EAaFhTEN T 18—
WEOR TR EGH

SErEaRS

MEFEEOAE. BEREMR. HEREKT SHE

B FHEEF/ HTEILEVTHWTISRI—ZEM
5. MEOEHIMEERE U, R TFERDRE -
AHXDEACK INZEIRRT DT ET. EXEIGHIRERY
SAT—EREMZERFELE T, [T, TR & B
BRBIEDHERVCIBEZEM]. mg~gd—9—D[ES
. ZREFEDTERAEF —WICHIRT B[S EaEI G
DEMZEFEELETR T, FCAFIC. (ERECLIUEFESND
ISRI—ELRFEDUBZE T2 BIRMICOVLWTOREE
BITVWE T, INETRIBIDIZD DT TRI—MED S A
TSUE - SA VT VIPIFEANEIR I NI, MEEIEHEL
TERRQTIFINAERICE’NI DT EN S, AEIE. ZHDA—
MY Za—hIVEERM P EREIREERMORE - =
ZE(CEMUBDIRELGRT VI PILEMOHTVETITEVZE
ER

W RREFE DR
B REARRKE

[HFRAERE]

A FIW
RRKF
 EERAAFTRR - 3EEM

TR — 52— BUSICE I 51T HIRE



Sk BX DEE AR - e

BRIRIZICHVTEEE - SFEEBESICEAT SRR

High-strength and high-toughness dissimilar joints in extreme environments
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Material pattern informatics for ceramic material design
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SF6 alternative gas free from environmental, health, and safety hazards
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Precise control of nanomaterials aimed for multi-functions
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New process to recycle titanium alloys
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Reactor Design by Metal 3D Additive Manufacturing and CO, Conversion
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Multinary oxide support for oxidative dehydrogenation of propane using CO,
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Intermediate-temperature CO, electrolysis to chemical feedstocks
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Light-assisted Catalytic System for Reverse Water-Gas Shift Reaction
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Dual functional material for CO, capture and conversion
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