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Top cell for four terminal tandem solar cell
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Novel-concept crystalline silicon photovoltaic modules
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Application of biomimetics for Quiet Ducted Rotors
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Ultra-lightweight sound-absorbing and sound-insulating materials for flying cars and large drones
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Silent, high-speed, propeller-less flying car
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Construction of modeling method considering the hierarchical structure of data collected on different scales
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Liquid Hydrogen propulsion system for electric aircraft
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Boundary layer control technique for hydrogen-fueled aircraft
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Innovative friction loss reduction of internal combustion engine for zero emission
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Technology for downsizing of engine exhaust gas aftertreatment system
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Circular Economy Program for the Automotive Carbon Fiber
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Recovery of noble metal by biosorption and its nano-functionalization
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Detoxication and utilization technology for trace harmful chemicals in exhaust gas or wastewater
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Growth of large-area high-quality graphene on insulating substrates and its application to optical devices
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Facile solution-based coating of two-dimensional materials
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Innovative Transfer Method of Two-Dimensional Materials using Functional Tapes
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High-performance steel materials and utilization technology for sustainable steel infrastructure
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CFRP prestressed concrete with ultra long lifetime
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Ultra-long-life graphene-coated steel materials and paints

m VAT LAFHERBEESIL T PO ZDTFTERIFE (202 TEERTETR) -+ rovrrer e 34
System supported ultra long-life electronics

VD ENEEIEID = DBE « (TE/\A D'V v REHFAEIOTRZIBIRE (202 1EERIR) «+vvvvree e smssessmss st 35
Dynamic thermal-management via solid-state hybrid materials with tuned latent-heat and thermal conductivity
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Long-term heat storage material based on solid-solid phase transition
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Innovative quantum beam technology for high-efficiency nanocellulose production
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One-step separation of three-component of lignocellulose and its chemical conversion
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High voltage SiC-IGBT system to accelerate the decentralization of power and energy

B ScimRERMZAVESEELIWERT I T T « TEREDHZFRIFE Q020FHEDIIR) oo 40
Multiple series-parallel configuration adaptive power supply using advanced mounting technology
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New redox flow battery that replaces vanadium ion active materials
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M-G Set with Renewable Energy and Storage Battery for Expanding
the Introduction of Large-capacity Offshore Wind Power

m SHEFEASRE - (BIX PR MDTFZERIFE (Q020LEEEDETIR) «voveverererrereseeet it 43
High-safety and low-cost rechargeable batteries for energy storage system
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Innovative oxygen enriching TSA for an environmental-friendly combustion
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Ultrapermeable hybrid membranes for an energy-saving oxygen-enriched process
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Adhesive Bonding Technology for Thermal Management of Electronic Devices
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Novel Heat and Mass Exchanger by Surface and Structure Functionalization

D) EREHEIC & DE - VIETISENRIE D Ot RIRHTBIRE (2020 E@ERIR) rvrvveessrsrmssss s 48
Heat and Mass Transfer Enhancement by Controlling Phase Interfaces
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Decarbonized Industrial Furnace by Innovative Direct Combustion of Ammonia
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Ammonia-fueled carbon-free next generation high-efficiency industrial furnace
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Construction of core biotechnologies suitable for complete utilization of seaweeds
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Various use of marine biomass for iron and steelmaking
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Marine microalgae culture bases
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Optimal energy and work management technology for electric agricultural machines
and agricultural robots by introducing machine load control
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Wavelength-selective organic solar cells for agricultural application
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Demand response (DR) technology and growth maintenance system for plant factories
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Decarbonized electric robot for forest management in rural area
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Technology for producing methanol and formic acid from livestock-derived biogas
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Village Energy Management System (VEMS) to contribute for RET00 in rural community
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Geothermal power system by carbon dioxide circulation
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Abnormal risk reduction and safety for high capacity battery
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Flexible thermocells for harvesting waste heat from human body powering IoT devices
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Tough SiC Power Modules with High-speed Switching
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Basement technology for large areal diamond as heat dissipation structure
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Development of High-Performance Large-Capacity Scroll Compressor
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Performance Improvement of Refrigerant Compressor by Magnetic Nano-Refrigeration-oil
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Advanced thermal energy storage technology based on micro-encapsulated
alloy phase change material with high thermal response and high heat storage density
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Highly efficient separation and recovery of ammonia from wastewater using
membrane separation for nitrogen resource circulation

m SKHESEIC KB ABEH ZHCODEIUHMTOBRFE (2020FEMEITR) v vovrrvereesrrreees e 69
CO:2 capture technology with unused cold energy for exhaust gas
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Development of hybrid recycle process of multi-layer plastic film through liquid phase reaction
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Development of high-performance lightning protection for CFRP by metallic cold spray technique
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High rate production material and process for aircraft
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Co-development of IC engines and fuels for early realization of low-carbon automobiles
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ICT data-driven active laser processing
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Watt-class deep ultraviolet semiconductor lasers
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Revolutionary Peptide Synthesis for Hybrid Peptides

RSBV AT LAZEZ A DEBBEIIERDBIFE (Q02TAEREERIR) oo 77
Autonomous Power Supplies for the Next-generation Transportation System
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Digital-Data-Driven Chemical Approach for Constructing a New Synthetic Process for Functional Chemicals
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Odor compounds design based on computer-aided aroma and drug discovery technologies
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High frequency magnetic material
supporting 5G mobile communication and next-generation power electronics
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Process informatics technique for innovation of SiC bulk growth
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Data Driven Smart Scalable Chemistry
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Construction of Process Informatics Platform for Fine Ceramics
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Innovative materials for powerful decomposition of viruses in indoor space
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Virus determination with synthetic luciferins
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Material DX for Photocatalytic Water Splitting Crystals
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230 nm Deep Ultraviolet LED Panels for Inactivation of Viruses
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Green production process of Mg Metal from concentrated sea water waste
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Inverted Singlet and Triplet Excited States for Efficient Organic Light-Emitting Diodes
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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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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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Precise control of nanomaterials aimed for multi-functions

(B SHEABHCOBIBETY AT LDTIZERARE (Q02TERIIRR) - rrrrreemssreess oo 95
Highly Efficient Solar Driven CO2 Reduction System
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Low power consumption flexible CMOS
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Powerelectronics technology to lead beyond “smart grid”

BRATY FOAXNEY 2 —IUERBEHEDRIRE (Q020FEETEIR)  vrrveeorere e 98
Low negawatt-cost design method for power electronic modules
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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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New process to recycle titanium alloys
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Development of dual function material for CO2 capture and conversion
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Efficient molecular transformation reaction of carbon dioxide
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Technological innovation of power devices
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Aluminum-Oxide based power devices
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Cell-plastics as light-weight materials with self-proliferating resource
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Development of Hygro-electric Generator
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One-pass synthesis of useful substances by carbon dioxide hydrogenation
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Carbon Dioxide Utilization Technology by Multinuclear Transition Metal Catalyst
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Innovative catalytic processes for CO: capture and utilization
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Innovative process for CO2 conversion to olefin via methanethiol
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Direct Conversion of Low-Concentration CO. Originating from Exhaust Gas into Useful Products
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Synthesis of high value-added chemicals from CO2 and H.
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Development of solid catalyst processes for direct polymerization of CO2 and diols

201 7FBHRR

0B BEME - BHAT—9I—ICET B HREEBEADBIRE QOT7ARIETIR) v 115
Tetragonally distorted FeCo based alloys for innovative permanent magnets
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Frequency Modulated and Rate Integrating Gyroscope
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Systematic elucidation of the magneto-thermo-electric interaction
and development of novel mechanism device
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Integrated sensor system using suspended graphene with low power consumption
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Top cell for four terminal tandem solar cell
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Energy-generating windows based on high-efficiency see-through organic photovoltaics
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Novel-concept crystalline silicon photovoltaic modules
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Innovative Motor Platform for High Efficiency Motor of Next Generation

H
2

53

=

<
BRFH RO CRELEY T« DRIHE U T ZRDOEE AWK T, LRDFEEMRUGHS, HR Y U = E”g
Fn ZRIBSED2HICIF. BEMEEMOEH (E—5D NIVDHNBEEERZERITT DIHIC BRI A Y b %
EHBEENEDTU—T A)V—) BUATT , IRTE. EBEE(CDEMEMZR ) AAERERE—Y DREFEZ %
WA—A—PERFEL TV RO—VICEHINTLDE T2 C&ZEBNELTVETD, N
—YZEERITDE HET—YDHNBEFHERDHD IOIC, MENRE-YHEZSDH DD FHMRE
EHERTRELHG 2>TVET, EBIC MLy zEhd B EBIOEUHEY 7 hD 7 & BIFRICRERTRER
HOBEE LTTP O —O0—IARNLSHEEDTHY. LIV DRFEZITVE T .
INSI[FHEERERDICHICEIZWNREE DK DICRR HERT TH (2266F) T [BHEE okw/kgl ZEMY

DTVEITH BELIRENDFEE LI <. BHEERKIERE B EZEBERELTVET,
HATDIBRTEN STHAEICREN BRI,

HRRFEIRR W RFE DR

A. BAEL NS < UTeEEE DIEIL Rt R —
B. E—9#EEEROBE/LICEF i BHE R 4 DIREE EIIXFEN THAZF
C. BN A F—H U VT LDE—INERNES

SEDIREE

'306FE HAOEE ?? kw/kg

R [ REBREEUF 1
ZoI T s
226 HABE 6kw/kg W

NEDOSEEETHIFE.
SEERRU
ZILZASTIA I

A. Bp)fce/he < B. BE1LlCEiric C. AEM.S.[CLD

U TE B MBS DRETL M FhEREDREE SNERCE 73R DAREE
- EMSE L2 I)LIZR - 7 DR D FHT - BT O BN
- O EERDIBE ST - EEMBIOIREE &Sl ENRNEDEES T

- BMZBMRIOBER F = - AT KD FHE F

14



90 2355 2021 FEERR

SR ETIRIEICHIG U - HEREERE MmN UR 2 ST H DR HF

Autonomous vehicle adaptable to various ODDs, and its safety validation
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Superspeed light communication system for in-vehicle
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Application of biomimetics for Quiet Ducted Rotors
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Ultra-lightweight sound-absorbing and sound-insulating materials for flying cars and large drones

ESMHEORRE

HARFEDER

KRR OBEFERPEEFERE LT, ZERATILIPK
ARO—VPBS TN TLET, Uh L. AUTITS9—&
T, &fUSEICSSEETOFN AN REFSNDPT, 1t
SRS M S REEDON T DERN S, BESSDATU L (4
WPORTENSEET DANNDERS & LHN CHIH] T
BZMTEBNEF>TVET,

— T, REESF. EEOHBD1/3UTDBETS
WIREMEEZE R BRERSM R ZERAE L TEF U, &
FOVTTRTRINSDEBHHEDS SRS MHEEME L

PRI ILTPL RO—UDBERRET 5B U, 2350
REB LRI ZIRER T B S HIC, FEROTREEICHIT
EHEETED,

HRFEFRIER

HREREOAE L BIR

BEERS - BEMHDOTS53MRER EZB1EL T,

REA AN =X LDFRPEMBORBE(LZERLE T, T,

SAEPRBHERICHIG TED AT —IL7 v PEAMOER,.
ERRIIVIPABERO—-VDOZ—XITHILT B fcHD
PO A FRIELFHEZTS CEZBNELTVETY,
TORIATHEZBLC, FBEBEELIVET R
FI 3 HICRBHHZTV. SBROMFTFAAEEH ZEF
I RMEWICIF. HBRRECANF AT T2 —)L PRV F
N—JRAIWAS—VEERHL. RN TSSAF T
—VEEHE UM RRERPEEL. HetCaI e
H7Z\EIDHEZBIELE T,

TSR RS D Rl

EYKRFAN RBELAFHS
MO EAARR

101 Forms

FOo—>~A0ER

Application to
Polymers flying cars and drones

oo

Density /mgcm?

1. BRENRS - ESMHRIORF
2. POCRDRT—)L7 v
3. ERRTILY. RO—DEA&RES
4. HREHE(C@IF AL B
B EITE ot
Ultra-lightweight materials % 10°
= 10*
5 10°
s 10°
o
£
§1°‘ mhmmhhl
-2
Rors 10° 10'
e

Sound absorption characteristics

10° 10* 10°

2 a2 M i — ﬁi =
o =i — b
£ £ o8 | =
2 ] Q -
: £ osf > =
-] o
o o = = -'E:H -
5 o1 -1 e
o B = JRURRRE
s s 02} = 17
-] o - re—nf} -*""‘ I
S g e N P i l%]
400 800 1200 1600 0 20 40 60 80 100120 140 160
Frequency /Hz Areal density / mg cm? ERSIZILIRLABE FO—2D
BERAAS 15 mofon, EERHH S mg/an! O HERHE Y HERHE EEREOAR

ERIeEELREME

Overwhelmingly lightweight sound absorbing material

Solving the noise problem of
flying cars and large drones

18



2021 FEHR

HE CaRld. ONSDIEVL “ERHATIVY” ORFFHFE
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Construction of modeling method considering the hierarchical structure of data collected on different scales
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Liquid Hydrogen propulsion system for electric aircraft
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Boundary layer control technique for hydrogen-fueled aircraft T
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Innovative friction loss reduction of internal combustion engine for zero emission
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Technology for downsizing of engine exhaust gas aftertreatment system
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Circular Economy Program for the Automotive Carbon Fiber
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Recovery of noble metal by biosorption and its nano-functionalization
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Detoxication and utilization technology for trace harmful chemicals in exhaust gas or wastewater
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Growth of large-area high-quality graphene on insulating substrates

and its application to optical devices I fg
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Facile solution-based coating of two-dimensional materials
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Innovative Transfer Method of Two-Dimensional Materials using Functional Tapes
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High-performance steel materials and utilization technology for sustainable steel infrastructure
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CFRP prestressed concrete with ultra long lifetime
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Ultra-long-life graphene-coated steel materials and paints
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System supported ultra long-life electronics
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Dynamic thermal-management via solid-state hybrid materials with tuned latent-heat
and thermal conductivity
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Long-term heat storage material based on solid-solid phase transition
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Innovative quantum beam technology for high-efficiency nanocellulose production
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One-step separation of three-component of lignocellulose and its chemical conversion
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High voltage SiC-IGBT system to accelerate the decentralization of power and energy
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Multiple series-parallel configuration adaptive power supply using advanced mounting technology
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New redox flow battery that replaces vanadium ion active materials
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M-G Set with Renewable Energy and Storage Battery for Expanding
the Introduction of Large-capacity Offshore Wind Power
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High-safety and low-cost rechargeable batteries for energy storage system
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Innovative oxygen enriching TSA for an environmental-friendly combustion
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Ultrapermeable hybrid membranes for an energy-saving oxygen-enriched process
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Adhesive Bonding Technology for Thermal Management of Electronic Devices
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Novel Heat and Mass Exchanger by Surface and Structure Functionalization
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Heat and Mass Transfer Enhancement by Controlling Phase Interfaces
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Decarbonized Industrial Furnace by Innovative Direct Combustion of Ammonia
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Ammonia-fueled carbon-free next generation high-efficiency industrial furnace
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Construction of core biotechnologies suitable for complete utilization of seaweeds
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Various use of marine biomass for iron and steelmaking
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Marine microalgae culture bases
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Optimal energy and work management technology for electric agricultural machines
and agricultural robots by introducing machine load control
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Wavelength-selective organic solar cells for agricultural application
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Demand response (DR) technology and growth maintenance system for plant factories
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Decarbonized electric robot for forest management in rural area
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Technology for producing methanol and formic acid from livestock-derived biogas T
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Village Energy Management System (VEMS) to contribute for RE100 in rural community
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Geothermal power system by carbon dioxide circulation T
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Abnormal risk reduction and safety for high capacity battery
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Flexible thermocells for harvesting waste heat from human body powering loT devices
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Tough SiC Power Modules with High-speed Switching
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Basement technology for large areal diamond as heat dissipation structure
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Development of High-Performance Large-Capacity Scroll Compressor
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Performance Improvement of Refrigerant Compressor by Magnetic Nano-Refrigeration-oil
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Advanced thermal energy storage technology based on micro-encapsulated
alloy phase change material with high thermal response and high heat storage density
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Highly efficient separation and recovery of ammonia from wastewater using
membrane separation for nitrogen resource circulation
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CO: capture technology with unused cold energy for exhaust gas

HARREOER

IWUBEN RSN ALERBORECHVEET D
COD7 B - MINEAMDUREENFSNTVE T, &
ERAAX (LNG) KAOFEEBFFICHWNTIF REFFAD

([CAR L IREDIALBEARIC LS CO0778E - TN

KBIFEATEFEA. — . BPE(E. #98,055T5 2/
F (2018FERME) (CLBDLINGZHALTLERTH,
INGZSE U CHIFT BB, LNGDRET %-162CDm
RDREBD 72 BKPETIFREDILREREICHE L TVE
9. AHFEFEFATIE. INGRKHOFEEFMD ©DCODI#E -
BN E RAAARBROFIRILK - SEFMAZEIFICREREY
SEM7ZRIHUFE T,

RFERIRE

1. BE - ERFEEICHIFTDCODFEFMEDOFHE
. REEIAC KB ABEHE A At COD MU FEER T

HARAEDAE & BIF

MARXBEARDOKKRTH2 7 I VRINSOER =,
LNGORAAAAZRAIRDER U, IhRANICEIRILF—
£ BREBHEMZRFE LT AL BEEBEADCO:
2205z, INGDBERICKYBHULET, COMR
TATAREVTHERT DFTRAT DI LT, BF
AkPal2EF CRHESN, THEAKENKIBICETLET,
CDRER. BEBRDCO ZERMIITHRFE - BET D
ENTREERDUE T, TNUTKY IERBEBEIN TV
BERONATLRIVF—ZXIBICHE LE T . AT
TlF EREYZ 2V —Y 3 VICKYREBEMZREE L F
EER

RZE R FE D SRl

EYARFAEARBETIARFHBLOERSE
ERFBEHTRIN AL

7 RFIA

RAARERC K D7) A B CO2D BNl

STE
- RFA
COZ% ﬁ}_t@l‘IYO

DEREFAL. BEEZRE. R THEE.

- LNGORBEHEN AR DCO2ZE T RILF—ToEtE - BN,



90 23151 2020 FEHRR

BETSAF VI T4 IWLDEBNA TV w RUY A T ILEiliDRF

Development of hybrid recycle process of multi-layer plastic film through liquid phase reaction
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Development of high-performance lightning protection for CFRP by metallic cold spray technique

T, MZHIFEELFOERN S KARMHEE ST
(CFRP) DEANEDSNTNET. UM L. CFRPIFE
BLHEAR BRIETMABEWV ., EERNCFRPEMEAE
BIORAT R EZNICKRD V21— )LEET, MRINKREL
BEZZI2TENBBRINTVE T, 2T, CFRPH
BAXICME M ZRcE S csd. CFRPERAICERRDEN
Ay 22z T DEDONRIES N TV TH &G
X SN0, HBRDEBETOEADEMLEDREE
BULTHY., CFRPEICELV— MM DEIX b TEEMRER
OJRER T O ROBEENEFTNTVEF T,

FFFTIF, ERMAL T ZRBROF FTESE CEXKIES
LCREEBAZREMT 2 I—ILRATU—EZIGA LT,
CFRPLICBEOEZSL — M DEIX N TEMTEE
IOMARAZITVE T,

ARFEHEIRR

HAFRFEOAE EBIR

ARSI E RN TRIET ABH K TDMZEHES
FOFL— MEIX bRERMEILANDERHZTRI N,
J—ILRRTFPU—AICKBCFRP ENDEZEZBEREEICK
DMEMREZE LT DICHDREHHZITNE T, THIC,
ZDMEMZB EUIEMZHE 250 — FTRET D
e [CHEBREREMZ R NWEH U, EREICARIRRED
KUBBRZHEICT DL EDIC. BEERDIHDT AL
A=V ZERELFET, J—ILRIXFU—IEICKBCFRP
ENOEBRFOMEE. INETREIGIN DR F v L
VIVITRBREETIEH Y EIH. CFRPEANDEAZHIM
ODMESICRDA V9 —0y I ZHNAUERBES &
BN/ CFRPREICEVWA—/N1 RRDILEYZ4ER
SEIALZNEEREOHEN S, FRBEDFERZBEELUE
EER

A% RFE D SRl

1. =L RAFU =0 AE@REMORFR EKREEARIKRE
2. MEMEECE Uc 3—IU RR U —TEBRAMDBF Sy Sawavn
3. MHESHAEEHm
4. BERUIcBREOFEBRESE S - #F25bsHi
ERBERGRBEND T« —R/N\Nwv D
EREM [ asuivvaTHREE
= \.\ \:@*’5’1”“‘1?1
e - 4
- 2 |
AV AFTHRETH-OBMAIND
I2&BHE ; ¥ = D BRSERI—LRRTL—
ERE | == ' ETERMHFAERERBL
- /AN B TRAREEERREEHENR
VW /L HiTERT 3
BEHR e

TEet & SRIDIRERi



90 23151 2020 FEHRR

= L — NEETTRETS ZE RS ICBI I TR

High rate production material and process for aircraft

HAREREDOER

BEMLHOEEBRISER (e-VTOL) (&, EMEIRE P AD
BEZENE URERIPZEEU T 4 £ LT, SERIR
[CHEEBULTCLKEEODNTVLS, REKI7EEUT 41
FIBHICENT D EEZSND2030FEICIE HEER
DA DZ IR RITRKIWUBBEBEIOANA X -
DEEL—MPROSNBDKXICRBDEEZISNTLS,
— A THEOBE - BREMEICDOVTIEINET TOMZER
WHDLNVZEKRSSNDTERIFE L. B — MEER
EMRHEEMEDmEII ZRIRTE DM ERE,. TOEAHE
WROSNTWVD, RIARIFEZDBFOEKICIHA DN
R 7ZIBHTEBDTH D,

HRFEFRIER

1. FREREHETY U7 RRisDREF

2. fibitE g T« S—=ABRZZER U O
= E i

3. BEEEZR(T2CFRPONILF R T —UEEHT

4. hZ2UREEEM AT DR 52

5. B IEEM AT DR 52

(FrAREREE LT U T L2 iR DRSE]

i 41T

O A=O o] o]
BRI | 20--30% TSR | JPHEON | BECHE | e Tla

{RIT (RRASTE) Ll
HOETIL. TFECUTY

it (FL2®)  |LAL=—iR (0SDES | HERL
B 5]
b4 o] o o] " b ML}; j’EH:!JL\TEE
RO TR TS0 TEn.
BB ~BESRMEEE | —JHliEE | JPHEOR | —ARENCIE +
i MR (Lo (baDS | @i T PALERNTS
o o X A |mR (~a000) TE
mAME [ 155 —IRIGEN | JPHEDR | RIS | e e oLl
ke (I C IR I Danus |slre | THCTEEHEEE
(PEEKH) | AN HEEEE

(ZAERZZRUIZZO0/ILF R —)LERT)

,4| Carbon fiber -

i

I Thermoset resin |-— ]

: .f ey
Interlayer particle | -

Interface s—

et

TESHO

AFPE(CLD
BEOTZEREMY T2kl TRREEME

HE#) NEDO HP : https://www.nedo.go.jp/news/press/AA5_101290.html

> o

TR T7EEY S 1 18EM
DEL— MEIZX MR

HAFEFEOAE L BIF

AWK TlE. INEFTHRETH >23099 7 ~DTO
CRTHER LY Y FILTORBMZHE— RS LA
IV ZRITT D, MMRTFIEHERR (&, ErE% TR
B (Compaction after Impact : CAI&BET) FH(CKY
R Z1T D,

Ffc. RBEDOCFRPOERISEVW=ABROET ILTDEE
MYZalb—YaVZEEET S ETEBREE L - M
ERMGLCEDR T 779 —ZESHIC L. MEFFEIC
R’FET %,

BRFICRERIZEEU T 1 [TKDS5ND K D0 EM
BERERBVNI I NI A LTERES DD TOEAD
WEE - EFIV/IS—Y DEEZEIT S,

TSR RS D Rl

WARIUEATL

(B&ER)
EUYARFEANRBRZEBREERT
NEE TERARINRIE

IR A EE U, M IEm_ EDMFEZITD

AR CIERRET R OFIFI T TD
BIED A —=2 L —> 3 2EEtHEICKD.
=58 E & RIR O] fE T HE AR DL

=HHRCFRPOEEA#T 28 L T\
BRI DI FEIFIE DRI IE.
TNSOREFAZER LIz Hlia =k,

TU 2B AF PREE AT O
FERERRAMERVE
EFINN—YOEEEL T,

R I7ECYT 1 DIEEMEITD
ml— b ARIA NI Z A%
EE/EIE.

72

%
il
i
=
it
%
70
D\
b
%
N




90 2355 2020 FERR

BEIEDORHERSEL 2RI I 5 ARAEE MARIERL DBIFE

Co-development of IC engines and fuels for early realization of low-carbon automobiles
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Watt-class deep ultraviolet semiconductor lasers

HARAREDOER

U= ZRVIIIEMIF2RICERLTND. TDDS
SHHEBINLICIEAIRINEDSVRENRE L — Y DEA
PEMNTH D, CORIBPREN L —T—[CEIFITL
—P—PYAGL—T—D K3 ICEGFHL - —DEFHEKRZ
AW U—8 =R E<AVNSNTVSHMERNT %K E
IEBITEV ¥ BB —T—(J/NE - RFan - KBEET] -
BRERMNHD - EHEFI IR EDBNIRHEN H D,
INSOTNA R BBIFEOAHRA L —EFEL—T K0
BEITEE - EEEHTHY . h—RYZa1—hr3)b
PAR—=bAY MREDIANRFENS. LU, TR
DENFBHEL —F—DHXHEHEFIVITY T SATH
%o T T, UV-BREEDRENFGHL —T—DENE
LRSI L. Dy T SABMED'TOJRECH B T &2 5K5L
IBENEETH D,

HRFERIRR

1. RUCBERENFEHL — T —D O AT ORIF

2. BmBAIGaNfERDIER

3. FrUPFAMENIDSVRENFLEF L —T—
DFEFE

4. RENFBHLU—T—HFBURLBRIS — DR

. L—Y—DRELAIE

Ul

R ER

HAFEFEOAE EBIR

INSDOERN ORENFBHEL - THEIND v
hNISRETEDHD I EZRL. MN IR EICIEAET
BB L ZFKIT D L ZBREUVTHRZHET D, F
BHEU—Y—DEAXENEICEHMDEFHENdZEDH S
CEEEBICE—ICERIZEIATDIE THICIIKE
MEERICRTFHERBELURRVELSICT DR DIBRERER
MOBRFAENUETH B,

BLEKY . KEBHR TIEBEICHRSHINRVHHEE
RENFBH L —T— DR, RENBHADKE=IS—
DRFE. BROF v U7TAMZEDN | DBXRICKIHDE
FHENAZEBRU. REBOD v T S ADRENFER
L——ZRIRITBHILZBNET B,

iRZE R FE D SRl

FROEN  BEWAKF
EYXFAEN =ZEAF
D F EHRIRIT
MR EHAR RS
EFERIIT

- | ®rETRRRT B R
L ] E*ﬁ;il
o ESBAIGAN 7)\A ZBEOBBIC
o )\ 2BEDREIL 15 ARBRAER BIK : DA B
1= AR | 0 FNARTIOER p-AlooGag.1 1N P
p'AIQ_gi’Gan_iTN [ ] ¥§E’-ﬁﬁ — TJ(‘(Z?"D'[Z’.R
o =S5k Aly.sGag N 2K IS AT S B
Alg 45Gag ssN Alg.45Gag ssN
AlGaN SEMEE AlGaN JETEE
Alg.4sGag ssN Nl e eall L—HUI R AT
~oasBB05s s L | EEES | SEAEA
R AREN-Alo,60Gao soNIF \ m=En-aL0Ga.N s
[Ehs ' T EREAIGaN
pomoiepl AN \ o J =@k : 2k CER
Sputtered AIN \ I NI i ’
: /
sapphire BEHE (HR) - ERHE (AR)=5— SRR - 571 AR
BABEF | 2K - D AR Bk O AU | 2k B
e IR : 10mWIEE o XKFREDBIE : DV M5 AEMEDRESL
(a) W85 )1 2 (b) #HzEFT )\ X (BIETAREFT) (1 i)



E Bl 2021 R

BEHARTF RERERTF R « N1V v REIEDRF
Revolutionary Peptide Synthesis for Hybrid Peptides

HARREDOER

RTF RERFFHIRUEED XU T 1 —)U ROEHE
BRLLR. TORARARIEA TRV AAK TIE.
1) SEDRV. 2) IERED, 3) REETU—DX
TFROEFNEHZREFEL (EFNICIIREROBEIED
17100004 (BEREDHSO) 2BR) . TDTO—GH
WZERRET U RABRTF R - N TV v RLREES
BESEREE D, T AFAZHAVWTY T U7 )b

HRFEREOANE L BIR

Ua—7UY (FERAREGESR) ZBEREEINRET
G L., MGICRHET 5, e, MUENDIHNEYNE =
BT S EARICOFEML. ERBE LU THEICRHAT
Do FIo, WKRDARA T M, RTPF REUREBR], £DR
MRS, BB OBRESZOYT U7 IILERICEIFT TR
TF REEGR USROS FHRIEE. Ml DREHAREMN
FZERT Do

BRARTFREER L. SEONATUY R - RFFRD
FRADRET Do

AR

. Ua—UVER
. DRGN-1{E#fRIIZ
. Bk i
. RTF REUEES
. ED RS

5 R FE D SRl

FPROENPERZE  PEERZFE

5
3
fi
5
g
i
an
7
D\
4
Z
I

U N W N =

EHS DK DIEDZREFTT "1;;}{ K
RIFRESERDITL—DRIN—FB  usmam

TR iRAY

N—=
>3 FHAD1
hShRDO1
E®E  =Ud5k 3XEMT
? % pure? AT _ﬁ I:
T FO~b> FrNar-$imas
AUT 1 =)L R 99.9% AT—)k
= TR
EHA SRR BESROD
TOMOBEER ),z sz
PRSEEREE - oxx . HINRTFRER

e R4 FRIE
BHRARTHATERLS £\ SHHH

76



i B 2021 iR

RISEY AT L 2T A HEBEBIUTFRORFE
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High frequency magnetic material
supporting 5G mobile communication and next-generation power electronics
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Process informatics technique for innovation of SiC bulk growth
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Virus determination with synthetic luciferins
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230 nm Deep Ultraviolet LED Panels for Inactivation of Viruses
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Compact, low-cost, versatile current-limiting circuit breaker

INUBTE20160Y8(F B [ThANRCOHIE] ZZEMT
B(ClE. OBETREIRIVFEROAEEALEOFRILIX
IVFDEIMEE[ ENUNEATT ., CNSZRIRT DEY
AT LPEEsE. BICE &bfl)éum 2Tl [B
il TEOERINET (K1), ([C. BHDOZEEHAI.
2011 FRBAREX ZHIC, b*‘ﬂF’C“%ﬁE?‘g“’*‘iEEi@
FFBREICABIITONTVET . ZDD. ZELDESN
—INYZa2—bIIIVHAIL ULIeHAETZEN, AR TEIER

ZEIEIRRE T,
1. ERRRE 12— XDFEF
2. HEEROERE ([CEN CRMEREIZS DRF
3. BRIMERTES (CBATIAER/ VD T Ui DFEFE
4. BER - SREAERDHIEEM ORI

CORKHRZRIRZT DIcHI(CIE BIFEDITRIZIT TR
. BHGRREZLZZERICOBEBRTES DA
RZEEE (ZERR) | PRBEERUEFRT. UN ULIRICH
U CERDERIZEIBIICEH LW, NANRERKESF R
FHETETCH5T. OODRRZFAOAEREES LG
TWET, ZCTAMATIE, BERNE—IBIET S
AIlC. BERZBEC, BOERCHH (= RR) LTh
SIEW T 2 EFNREMEREZERA U T [FRERES] Z
FHELET (B2), INUF. AR 1/100LFOT 1 X -
JXBCHEENS Y. BR300 - BEREZBEDI. &
NEHSHBERNBOERISEMTES ). HRLIRE
NV AT LPEEEENDEANTRETT, TNICKID
QOEFZHRANICHEE L. KIBRCOHIEZEELE T,

EYXFAEN BERF
EYKRFAN RBEIULKFHE
(B&sER)

EYXKFAEN RRAF
EYXFAN RRIEKRF
EYKRFAEN TRARZF

ARROMRET—-Y RRENEBROER
S B BERERN T B50 3 BREMRICENTS
FBENT—F ) (A 2R - LU UL ERT 2R HeERAEDEE
foo}- PRIFCIEHTAR 21t~k (PPN
IT b T~ i e lm"!-h ' ES07 8
SRR WY, = = AL9F
PES AT ' j -_ { BIRERYATA — (ON) JUAS
v UTPESSR P 4 DJ K 7
= " & e g . ”1000 —
g " 3\" fhmE..  ECotL® ?nrandwﬁ Ty K
= A &
10ka . menwizeu _E'é',{b’r%%%% = |6|/§ kv
RS~ T v L 3 IRt 1-X
2, \ ; 10 kv -@,@ Zﬁgﬁ‘cja;‘w
ﬁ@;}{} 100 a q "m. EV i i.

1w
104

M1 PRFERER ) D0 < R RETR 1 —

e-mobility : BEEBHW(EV). BEMZ, BEMMRE
Rz

21— hIIEE X2 RDERESOERMHS



2021 FEHER

SEQEAROZHE

BRBT/NARX

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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Precise control of nanomaterials aimed for multi-functions
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Highly Efficient Solar Driven CO2 Reduction System
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Low power consumption flexible CMOS
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Powerelectronics technology to lead beyond “smart grid”
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Low negawatt-cost design method for power electronic modules
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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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New process to recycle titanium alloys
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Development of dual function material for CO2 capture and conversion
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Efficient molecular transformation reaction of carbon dioxide
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Technological innovation of power devices
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Aluminum-Oxide based power devices
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Cell-plastics as light-weight materials with self-proliferating resource
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Development of Hygro-electric Generator
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One-pass synthesis of useful substances by carbon dioxide hydrogenation
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Carbon Dioxide Utilization Technology by Multinuclear Transition Metal Catalyst

2050F X CICCODFHEBDOKRBHIRN KD SN,
COZERLZRNEEBRUAIAT BRI ORRFENESD
STVET, BN TH. BEAANBEEINDIAY /—
IE RIFARPEZROER R E U THFHICEXRR
MHEZHEET. DU, CONHEXY /—)LZBEEEEN
TENE, FHHEBOHIMNROIKE REETOEADEE
PEFCEFR T, UD L. INETHRSN T E B
BT, KE S FHOFHINH N D200 CLLEDRED WA

BTHY . HENBTOCREHAFTEFEA. DI,

TEHEIFIDOREEN /NS WMER CTHRENT 2MENLEZTNT
AES-

. SEREEMIEDRF

. 70-RETOERDREHE
. CODEMRRTTRINDEFE
. BT LD

A wWN -

CO, + 3H, - CH;0H + H,0 %

I

!

Cu %.%ﬁiﬁ
200°CEL E 44.2&"
2 MPall kb

CO, ’
s

7

HTAR fARIR

v

bt B TR ERBOE b
(58 B

AARFEFETEF. CO6DXY /—)LDBEEEIC
DT, FRMIR(IC LD RIEDIEER - EEEBRSUVICEM
KIFG SO RADEEZBENE L TVWET, BEEFEHICIE.
KR - BEEHTDCODAY /—]bNDBEEERZE
BLU. EBOSMLZREHERT & UTcHTRMERR 21T
FI. Fle. RIBDEEMZB LS8 EZEIBELT.
BEEEMEZETELTZFELOTICT7O—RIGSO
CADEREETVET, IBIC. EBEEBME S BRNN
ZRE U, iR & SAHIEIC L DRSOt X
DHEFEZITVET,

BRI AN EREIM S ZTRT

fﬂ%?&ﬁ!ﬂ&%-ﬁuf
IR DEIER DR

BRI

EIERBERIED O XD
BERERILT OO0



2019 FEHIR

"B(EREDOVU YA T - BR(EDT=HDF L VLIRS O & A BEF

Innovative catalytic processes for CO: capture and utilization
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Innovative process for CO: conversion to olefin via methanethiol
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Direct Conversion of Low-Concentration CO: Originating from Exhaust Gas into Useful Products
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Synthesis of high value-added chemicals from CO: and H:
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