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Preface

In 2024, the Institute was reorganized as the Research Institute for Semiconductor Engineering
(RISE). The Institute now consists of the Semiconductor Strategy Research Division, Nanodevice
Research Division, Interdisciplinary Research Division, and the Research Support and Facilities
Operations Office. Under this new structure, the Institute develops its own semiconductor
research strategies and conducts research activities based on those strategies.

RISE traces its origins to the Research Center for Integrated Systems, established in 1986 by
a Ministry of Education ordinance, and has continuously engaged in semiconductor research for
nearly 40 years. At a time when the importance of the semiconductor industry is once again being
recognized, the Institute is expanding its focus to encompass the entire semiconductor value chain,
from upstream components, materials, and utilities to semiconductor device and integrated circuit
design and manufacturing processes, as well as downstream applications such as communications
and artificial intelligence. Taking this reorganization as an opportunity, the Institute is expanding
its scale and strengthening its efforts in both semiconductor research and human resource
development. In fiscal 2024, a comprehensive renovation of the cleanroom facilities was carried
out through a MEXT program. Furthermore, under the J-PEAKS: Program for Promoting the
Enhancement of Regional Core and Distinctive Research Universities, the Institute has been
upgrading its prototyping and evaluation equipment over a three-year period beginning in 2024.

The Institute also serves as a core member of the Biomedical Engineering Research Center, a
MEXT-designated Joint Usage/Research Center. Through a distinctive network of collaborating
institutions—the Institute of Biomaterials and Bioengineering and the Institute of Innovative
Research at Institute of Science Tokyo, the Research Institute of Electronics at Shizuoka
University, and the Research Institute for the Semiconductor Engineering (RISE) at Hiroshima
University—the Center integrates the functions and expertise of the participating organizations
to advance collaborative research in biomedical engineering. Its mission is to promote the
practical application of biomaterials, medical devices, and healthcare systems in Japan.

The Advanced Research Infrastructure for Materials and Nanotechnology in Japan (ARIM) is
a ten-year initiative that began in 2021. In addition to providing shared access to state-of-the-art
equipment and technical support from highly skilled specialists, the program introduces advanced
facilities equipped with remote, automated, and high-throughput capabilities. It also aims to
structure and provide material data generated through equipment use in a form that is easily
accessible and reusable. Leveraging the Institute’s 830 m? super-cleanroom facility, research and

support activities focus not only on silicon but also on energy-conversion materials, including



wide-bandgap semiconductors such as SiC and GaN. In 2024, the Institute was selected as a
member of the Semiconductor Platform, further strengthening support for semiconductor
integrated circuit prototyping. Through these initiatives, the Institute will continue to develop
systems for the collection, accumulation, distribution, and utilization of high-quality materials
data.

Under MEXT’s Next-Generation X-nics Semiconductor Research and Development Hub
Program, which commenced in 2022, Hiroshima University was selected, together with Institute
of Science Tokyo and Toyohashi University of Technology, to form the Integrated Green-niX
Research and Human Resource Development Hub. Over the course of this ten-year project, the
Institute contributes to both research and education with a strong emphasis on sustainability and
“green” innovation.

In March 2023, the Institute took the lead in establishing the Setouchi Semiconductor
Consortium. The Consortium was founded to promote industry-government-academia
collaboration in semiconductor-related research, development, and human resource development.
By June 2026, membership had expanded to 35 companies, creating a broader network of 41
participating organizations, including AIST, Hiroshima Prefecture, Higashi-Hiroshima City,
Kobe University, Okayama University, and Hiroshima University. Together, these organizations

continue to advance R&D and workforce development activities.

The Annual Research Report is published to highlight the research activities and
accomplishments of the Research Institute for the Semiconductor Engineering (RISE) over the
past year and to share the latest developments with researchers, educators, and professionals
engaged in advanced science and technology. We hope that this report will continue to promote
academic exchange and collaboration in this field and contribute to further advancements in

semiconductor research and education.

July 1, 2026

ot Y
Akinobu Teramoto
Director

Research Institute for Semiconductor Engineering,

Hiroshima University, Japan
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1. Organization of Research Institute for Semiconductor
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2. Staff of Research Institute for Semiconductor
Engineering (RISE)
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3. Executive Committee Members of Research Institute for

Semiconductor Engineering (RISE)
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Research Divisions of Research Institute for Semiconductor
Engineering (RISE)
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The Research Institute for Semiconductor Engineering

On April 1, 2024, the institute was reorganized as the Institute for Semiconductor Industrial
Technologies to build upon its accumulated strengths and to establish a comprehensive and integrated
framework for research and development across the field of semiconductor industrial technologies.

The newly established institute consists of three core research divisions and one administrative

support office:

e The Semiconductor Strategy Division
e The Nano Device Research Division

¢ The Interdisciplinary Fusion Research Division

¢ The Research Support and Facility Management Office
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4.1 Nano-Device Research Division
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At the Nano-Device Research Division we focus the research on nanodevices, Semiconductor
Production System, and Integrated Circuits, The outlines of researches at the Nano-Device Research

Division are as follows.
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Study on contact resistance between metal
and GaN
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We research on processes to reduce contact resistance in
gallium nitride (GaN) high-electron-mobility transistors.
Low contact resistivity was achieved by forming an n*-GaN
layer through Si ion implantation using a SiN cap and
activation annealing by narrowing the tunneling barrier.
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Contact resistance measurement results for n*-GaN
(Electrodes: Ti/Al) using TLM (Transfer Length Method).
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Temperature dependence of switching

characteristics in MTJ elements
BE PR E
Prof. Akinobu Teramoto

Magnetic Tunnel Junction MT))ZEFDAA»F o 7 BIERRICE
DT REIC IS TBAEO AR LEL MR O T 25 &S
=, —25°CH>5 100°CDO#Fi[FH T Write Error Rate (WER)2S 50%&
725 FHEHAEEOMHEZ JE LR BE LIS E
MET T DTEMNTD T,

During the switching operation of a Magnetic Tunnel Junction
(MTJ) devices, temperature variations cause magnetization
instability and a reduction in the MR ratio. Measurements of the
absolute value of the write voltage resulting in a Write Error Rate
(WER) of 50% within the temperature range of -25 °C to0 100 °C
revealed that this value decreases as the temperature rises.

(a) s (b) .
= Temperature{*C)
- e B £ e 5018 1256 2515
= i oL R c'é 04
P i o gl ; o ’
® E ! s0C 1 Z o7 - - APP
o &o- | ‘ 750 ‘ @) o1 « P AP
5 e —r kA © 00
= 1. i % | -1
w o i = 02
P [N (i T e =i
= 20 1 | =03
= (I i Lk o
= .0 RELE 2o
-06 -04 =02 00 0z 04 08 % -0z 0.0030 0.0035 0.0040
Switching Voltage (V) = 1T (1/K)
4]

() FEEHLZ FEEIZH1FD WER, (b) WERSOWZ 51T 2HEHZ &
JEDIR AR,

(a) WER at the rewrite voltage and (b) temperature dependence of
the rewrite voltage at 50% WER.
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Ru DFERR LN 1< B3 2 il 5%
Study on selective growth technology
for Ru

PR A FEff

Prof. Akinobu Teramoto

JE - B HERETE A PV 2 Ru OFBIRER FA O RFIE 21T
T, PLEHZIE ORI B 524 T W _EIZ Ru
PR RS HTENTE, SI0, BITIFPLFRIA AT
HZEMGyINoTZ,

Selective growth technique of Ru has been studied using
atomic layer deposition. It was found that by appropriately
selecting and applying an inhibitor, Ru can be selectively
grown on W, while the inhibitor remains on the SiO.,,.

ty

Normalized Intensit

108 107 106 105 104 103 102 101 100 95 96 97 96
Binding Energy(eV)

BDMADMS Spin and Bake Treated BDMADMS + 200 Cycle O, Exposure
sizp Sizp

Normalized Intensity
Normalized Intensity

108 106 104 102 100 % % 108 106 104 102 100 %8 %

Binding Energy(eV) Binding Energy(eV)

(a) HF 32751, (b) BAEAIBDMADMS) &A%, () O, 2% (200
YA 2N SIO, IZBT B Si 2p T AT, O, 5hdith
T, BDMADMS Hi kDt — 2 2L TV Bl 3715,

Si 2p photoelectron spectra of SiO2 (a) after HF treated, (b)
after inhibitor (BDMADMS) treated, and (c) after 0, exposure
(200 cycles). It can be seen that the peak defived from
BDMADMS remains even after O2 exposure.

%fz 7R ST RIG L 72 Si SR BEiEsHAil o
¥
Si surface cleaning technology with various

crystal orientations

Bz FA =

Prof. Akinobu Teramoto
QiR AN I SRV T SaN 1D AL = AN TTWSZ A TSy 1 B
Si 2R eV BT I B 3 20F 8217 > TD, Si(55 1)K 1Hi
IZER D Si(100) KDY = MEHHIZ B W TR T 7 R AN
MRS TWBZEN T,

Si surface cleaning technologies compatible with various
crystal orientations have been studied for realization of
developing next-generation Si transistors. We found that the
Si(551) surface suppressed surface roughness during wet
cleaning compared to the conventional Si(100) surface.

0.25 :
25i(100)
020 | ®Si(51)
20.15
7]
Eo
m I

Initial DHF DHF sc-1 sc-1
+ 0.5% 1.0%

H,O NH49H NH49H

solution solution

Uy MESHZBT S SI100)F KT S5O T 7 F A
(Rrms),

Comparison of microroughness parameter (Rrms) of Si(100) and
Si(551) wafers at different wet cleaning condition.

YV avh— A4 PRRERE L7 e
= 7 Z: CMOS £F&[0] %
SiC CMOS Integrated Circuits

Bz B fp—ER
Prof. Shin-Ichiro Kuroki

AT AR (SIC) R & F T R BR 5 SR A ]

OB 5% D TUD, 4H-SIC CMOS HEREIEIFE DR 784 i
Wiz, BT 6 A FERTORMEREZMED T, AWFIEILRE
TRAE, BRI, AT = — 7 ESL LR RED LA RS L
TieD TRY | AR FEICHI T T = =7 v 7 3Iar
Z a8 —iRA LD TND,
In 2025, we began 4H-SiC CMOS circuits fabrication on 6-inch
SiC wafers. This research is carried out under the collaboration
with AIST QST, KTH Royal Institute of  Technology,
Sweden, and the social implementation project is carried out
under the collaboration with Phenitec Semiconductor Corp.

L/

4H-SiC CMOS IC Fv T#Mm LT=6 1 > F SiC &Eix
4H-SiC CMOS IC chips on 6-inch SiC wafer
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Radiation-Hardened Full-SiC UV Pixel Devices

Bk 2R fih—ER

Prof. Shin-lchiro Kuroki
S%OTTIEOVHLREE AR X, 74 A4 —F% SiC T
TERLL 7271 SiC UV ($84M8) A A—U a2 L, il
WFFea D TS, 2025 4L 1L SMGy £TOH L~ H R 1%
BEAEREL . AR EL T a—Z B8 O 9%
HDT-,
AWFFRVLEERSMIT, BATREAS L D SL[FIRF 72 & L T TUVA,

Full SiC pixel devices for a radiation hardened UV image snsors
had been demonstrated. In 2025, we demonstrated the operation
after 5 MGy high gamma-ray radiation.

This research has been carried out under the collaboration with
AIST, QST.

M4
PD, FD
- J

20
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RST Reset TX Signal 5 MGy
1.6 ON __Output ON _Output y-ray (SiO,)

S py S M1

0
Time [ms]

oxo-| M2 out

o8B o Load

SICF7HU T4 TEY LY E MGy EBEtHEEE
4H-SiC Active Pixel Sensor and its
characteristics after 5MGy radiation.

vV avh—o4 FERBEK T & X
DT
Research on SiC-IC fabrication

processes and materials

Bz B fp—ER
Prof. Shin-lchiro Kuroki

VI T — AR (SiC) R % V- i FRER 55 SR ]
O FEEHED TWD, IR THEHEL T f AT iE7e 4 —3
VI EMRDTD DV Y AR E DOHF e ED T,

BRI P RIGEIR COA—I v 7 BREIR P I B 7= gE A i
HTUVBD,

We are developing silicide technologies for high-temperature
operable 4H-SiC CMOS integrated circuits. The Ni-Ti-Nb
silicide on 4H-SiC was investigated for reducing contact
resistivity on p-type 4H-SiC.

(2) NVTVNW/A4H SIC

SiC kIR L7z Ni-Ti-Nb > U A R oolimE TEM
% (400°C, 100 BT —> > 7'1%)
TEM micrographs of Ni-Ti-Nb silicide on 4H-SiC

(OB E T 2 BT A L 2
B 2 e TS

Electron-spin related optical properties in

compound semiconductors
e kS
Prof. Hideki Gotoh

BTN X —CENMET HIERLEET RARADEEZDS
L. FHERICBITHE AL OYHEE L T\ s, A
RBEA RSB EE T A 721D, SR N ZE A A—
VT ERREE LTz, ZOFIEE VT, GaAsBi BITHAE
FHAA NN GaAs L0 10 fEFRE RENZEERLT,

To create IT devices with low energy consumption,
electron-spin related optical properties have been studied in
semiconductors. We have found an effective magnetic field
induced by spin-orbit interaction in GaAsBi is about 10 times
larger than that in GaAs with a spatial imaging system
developed to image spin states.
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(a) GaAsBi ~T B RAITONRURIHEEET L (b)2 FREHOA

W L/ ST AFHREART v LD B,

(a) Model of energy band structure in GaAsABi
heterointerface. (b) Two kinds of effective magnetic fields
as a function of external bias-induced potential.
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Fabrication and device functions with

semiconductor nanowires (NWs)

e kS

Prof. Hideki Gotoh
BLUY 3 ot T G D TR E N AT RE D JE BL A 17
TELYERT /UAYDERE | T A AR DO TE %
17> TD, InP/InAs ~T vt /U A% iz pin 64
AA —ROERI AR LT, 5/ 44— F OB
G PR A (O-band) TORIEHFHEN A LT,

Fabrication technique and device functions of
semiconductor nanowires (NWs) have been studied
expecting novel 3D nano-structures and useful optical
functions. We have examined fabrication process of p-i-n
light-emitting diodes with InP/InAs hetero-NWs. We have
improved optical and electronic characteristics.

—
o
~

< 20 =2 20
t /1 %
= 7 4 (I
& J |3
2 £
3 3
0
=10 -0.5 00 05 10 -10 -05 oo 05

Bias voltage (V) Bias voltags (V)

InP/InAs 35K F /T A pin ¥ A4 —ROMEEER R

PE, A BT r e A TR 7255 5
Schematic of light emitting diode with InP/InAs NWs and

its electric characteristics. Right figure is the result with
improved process.

77 A 8=ty Kl & 3 AT U IR B i
(OICT) + v ¥~y Fof/nhi{t
Miniaturization of Sensor Head for Optical Interference

Contactless Thermometry (OICT) by Bundled Fibers

B R EE (PFHE)
L} Prof. S. Higashi
OICT ZHWTF bR D LY=Ly = KH{RE S A
DR EZE KBLT 272012, 77 A3— "V RZED
t/ ey ROBERARBL, a7 vH
ALREE=ZV T NEITRIRE THHZ L%, EERIICHE
AEL7z.

Optical Interference Contactless Thermometry (OICT) has
been applied to measure transient temperature variation of
silicon wafers. We introduced bundled fibers for the sensor
head to realize real-time monitoring of temperature
distributions of the wafers. Possibility of temperature
measurement based on this idea has been successfully
demonstrated experimentally.
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7> 7 PVE OHEREIC X B ARERIER & R S
Material Fabrication and Surface
Contamination by Deposition of Nanoobjects

TP BH Y (BHT)
Prof. M. Shimada

F IV ARD YT AL — R IR E SR L, AT
(Z¥RE, HERE ST, A - k2 DR,
Bt BLOENLOEAS W E AR T D50 E1T>T
WD, T/ ARXYE GG E L CRIE A LZE
XOFELRFIL TN,

Preparation of thin-films, particles, and their composites
having useful structure and composition is being studied by
synthesizing nano-sized clusters and particulate matter
suspended in gases and depositing them in the gas phase.
The effects of surface deposition of nanoobjects as
contaminants are also being investigated.

EE RSN, EVUENAS i ARESTN
Schematic illustration of An example of  OICT
OICT sensor head measurement of silicon wafer
constructed by bundled temperature conducted by an
fibers. ultra-small sensor head.
(b)
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Rilf 7T A~ CVDIEIC L W Vv AT v 7 TRMARK Lz, 74
Y —B LU B~ OB A &2 HA & 425 ZnO-TiO,-7
—RF ) Fa—T = EAEMOBEMELIEE (a)& EDS JtHEY
BroA4 v A%y UHER (b)

Microscopic image (a) and EDS elemental line-scan results (b) of ZnO-
TiO,-carbon nanotube ternary composites synthesized in the gas phase
via a one-step in-flight plasma-enhanced CVD process, intended for
application as gas-sensing and photocatalvtic materials.
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Water-solubilization  of  hydrophobic
compounds using natural polymers

W 2z R (BHD)
il Prof. Atsushi lkeda

T x 1TBHELRY T F R LA &L TV TR
KYEDBEREMAL B & KL T DT LITHIILTZ, Th
SOBEZ VT, FHCHAEVEM B OBl 5% B 15
D

We succeeded the water-solubilization of hydrophobic
functional compounds using polysaccharides or
polypeptides as solubilizing agents. Using these
complexes, we develop drugs and functional materials.

H
NH3

Functional compounds Complex

BEREME > F-RIRE 0 T A RO
Schematic illustration of functional compound-natural
polymer complexes

T 7~V IR T N A AR A O
Study on Fundamental Technologies for
& [erahertz-Wave Devices

e s £ (BHE)
Prof. Minoru Fujishima

/kf&“ﬁ@ﬁ Il - AR EROE(E 2 EHL T o7 T
SN EDT 2 R T A S (E AT O 1= T
AT, CMOS £ FE BB 2 V2 2 TRt — Al AT I
X0 FE R BIEICERD 72036 BT R L — 2 SR A S
T 5, BITE, 100 AL Oi@E HEECHERD 100 FHE Y Mk
DT —H sk BfEL TRY, IR TA YL 2185 O FE4%
B LL TOIGHZBREFIZ AL TS,

In pursuit of next-generation ultra-high-speed and energy-efficient
wireless communication, we are researching sub-terahertz phased
array wireless communication technology. By utilizing CMOS
integrated circuits for two-dimensional beamforming, we can
dynamically control beam directionality while maximizing energy
efficiency. Our current goal is to achieve 100-gigabit-per-second-
class wireless transmission over a 100-meter communication
distance, paving the way for the fundamental technology of future
wireless communication systems.

300GHz #F CMOS 7 =—RX K7 LA h T2 — T K 5
IR m R FE R

High-Speed Wireless Transmission Experiment Using a 300-GHz
Band CMOS Phased Array Transceiver

SR MnTe @ % 1-1K7E
Electronic states in altermagnetic MnTe

ox BH BH (HE)
Prof. Kenya Shimada

Bz Io T FIEEBIFEL . St VOB T4 \J‘Ej’oct()\kj‘z%¥

ST | ZREREMER MnTe D 54 - I A T-IRBEIC IS 1T D265
RERD THELELTZ,
We developed a new analysis method and, using synchrotron-based
photoemission and inverse photoemission spectroscopies, visualized for the
first time the many-body effects in the occupied and unoccupied electronic
states of altermagnetic MnTe.

Experiment
® Mn3d (PES)
° (IPES)

Intensity (arb. units)

L L L
-10 0 10
Energy relative to E; (eV)

MnTe (235172 A« I A EFIRRED F2BR G SR LB

uﬁﬁ D+ﬁ0)tt$)€o

Comparison between experimental results and
theoretical calculations for the occupied and
unoccupied electronic states of MnTe.

K. G. Martuza et al., Materials 18, 3103 (2025).
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Fullerene-containing electrically conducting (:3 H
electron beam resist for organic nanodevices cHy s
_ . Voitage (V)
WBR T ELRH 7EP520a & PCBM. C-V F5tk.

Associate professor Anri Nakajima Fig. ZEP520a and PCBM. Fig. C-V characteristics.

I BB AT AR T SA R RS D012,
HHEE LTI DANMITIL—L VB IRAE LM BRI L
ﬂ\iff EREEOFT /Ry NS U A
R RBICEBBOIHDOT o ATERCEET,

Fullerene-incorporated electron beam (EB) organic resists ﬁ
are developed to realize high integration of nanometer

lateral-scale organic electronic devices. The structures of
nanoscale dots and nanowires having electrical conductivity
are able to be fabricated with a simple fabrication process of
only EB exposure and development.

@ 355

© Towm @ Tm

FIAT—=IRIbET /W F VA O G E T
TAYIEED SEM 4. W LT T— L DA,
Fig. SEM micrographs of Fig. TEM of micrograph of
nanoscale dots and nanowires. nanowire and PCBM distribution.

7/ AT = AHREL T~ 2D 72 D Alg,
BABETHL Y X
Alg,-Containing Electron Beam Resists

Nanometer-Scale for Organic EL Devices
HHR hERH

Associate professor Anri Nakaiima

ﬁwyx% TEHBMOFCHEAS TEIRATOF
& otD B EBUR O H D27 e 2% T, /A
—Z— A — )L CEME N 7 R DA X AL EZHIE L $E 1
T EL T A RZZ FZBLT DT DA BT L TE T, Alq, IR A E TR P AR HIED SEM 12, (0) T M6 K

. . OBUEH DR MESTOE O IR . (MM
A simple method only using electron beam (EB) exposure BOTL I ML Rt R(EL). () /A ZATHE EL 5751

and development is developed for fabricating current- 2O

dr1vab1§ .hght—emlttmg organic devices with lateral sizes (a) SEM image of a thin film, (b)optical microscopy image of
and_ p'OSItIOIlS on the' nanometer scale. The meth(?d uses light dot structure after electron beam exposures and development,
emitting molecule-incorporated EB organic resists. (c) electroluminescence (EL) from a thin film, (d) schematic

image of a nanosize EL device. These structures use Alg,~
containing EB resist.
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r Research on defect structure and metal
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Initial 600°C, 5 min

Initial : 5.8 X104 [Qcm?]

1000 °C : 6.0X 10 [Qcm?]
* MEMAIRTFY

contacts on the surface of semiconductors
R EFE =B (BHE)

Assoc. Prof. Hiroaki Hanafusa

BB ROT I AT =— L2 REELT 5 SIiC
BRI A —Iy a2 7 MNE R
“SICA” DRFFEZHEREL TV D, SIC - EIRD MR [
(ZIRF L~V D JE SRS LTI Y | 1000°C O
FHREREE P ChbA—Iv7as 7 NEED MR S,
T RAAL L TENET 5282 BN TV,
We are conducting research on "SiCA," a novel MARImEREE [ C b WK O FIHE: 2 MEFF
ohmic contact formation technology for SiC L 7Z&a2bKway x 7 MEFIEEZRT
semiconductors that does not require metal layer  The electrode surface maintains flatness while
annealing. Experimental results have demonstrated  exhibiting low contact resistivity, even under
that the ohmic contact remains stable even atelevated ey high-temperature conditions.
temperatures of up to 1000°C.

1000 °C, 5 min

104=¢

600 700 800 900 1000
Annealing Temperature [’C]

Specific Contact Resistance [Qcm?]
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Electronic Design Automation for Large
Scale Integrated Systems

IR P BH— (HHD)

Assoc. Prof. Shinichi Nishizawa

HUED KBMEER S AT AOEBLO -0 OF%FH A Bk
i (Electronic Design Automation: EDANZBY 920584
fToTWET. RZF—FELDOLAT UM BBIIIC
BB (Layout Generator), #4327 1% H B
H 3284 (Characterizer) DBIFE &1 T > TV ET .

We are currently conducting research on Electronic Design
Automation (EDA) technologies for realizing large-scale
integrated systems. We are developing technologies for
automatically designing standard cell layouts (Layout
Generator) and automatically extracting timing information
(Characterizer).

180 nm

RRDTOCRT 7 /aPE RIS, VAT IR =R —2I2 &
STHMUIZAZ L — R/ (A0I21 2x)E, 28-nm CMOS 7’1
TACTRIELIZT v 7 BE(f |).

The image shows standard cells (AOI21 2x) generated by a
layout generator targeting different process technologies, and a
prototype chip fabricated using a 28-nm CMOS process (top
right).

a-> X 7 L A4 v NACHHIE & #REZ HE
a-Synuclein  NAC Region and Fibril
Polymorphism

EER EE— (BHE)

Assoc, Prof. Koichi Matsuo

ARIFFETIE, o ¥ XZLAL NAC FEIKOEAH A L
HETZ B9 D D R B2 AT LT, SEAFAE T RS &
TNy 7 ARG EMEL . MUK SIS 528 T.
5702 2 OO ECTZ, s, #fEDR25
WIEZ ORI AT 5T D EN o7,

In this study, we analyzed the effect of salt on the membrane
interaction and fibril formation of a-synuclein NAC region. In
the presence of salt, the membrane-bound helical structure
shortened, exposing hydrophobic regions and giving rise to
two distinct nucleation pathways. This was found to
contribute to the formation of structurally polymorphic fibrils.

[Stpucturall
Free aSgy_qg; [PODINOTHHIND
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Native State

¢ o
\ o i i

e oo oo Absence of NaCl n A8 Y - / «
----- Presence of NaCl

‘Thick fibrils

SIfFfE T T, oS, (NAC)D IS A BB L
B BT BERE D E T 2, 20T I v 4 PR
LIS 5,

In the presence of salt, the membrane-binding region of
aS,, 1, (NAC) decreases, leading to distinct nucleation
mechanisms.  This
polvmorphism of amvloid fibrils.

contributes to the structural

SiGe B D JR 1A i HH 1< B8 3~ 5 BfF e

Study on Atomic Arrangement of SiGe

Bh# Ml &
Assist. Prof. Ryo Yokogawa

WRMARNT o252 NERET A SIS T
% SiGe {RéHDFTFBLAIFIZEE 320 FE 21T > T, X
5t X BB KLOVE —FREE E 2 ORI L7/ 3 22T
FUH BTRFBRESIL TODO TR AR 7 TREAL
R VMEAZR LT,

Research on the atomic arrangement of SiGe alloys, which are
expected to be used in next-generation transistors and
thermoelectric devices, has been carried out. Analysis using
synchrotron X-rays and density functional theory calculations
revealed that the atoms are not arranged completely randomly,
but rather tend to bond with atoms of the same type.

(@) (b)

h
(a)7SL7 SiGe(Ge 32D X Bt~ o7 (b)f— IR
FHELE LT SiGe(Ge 30%) Dk T-Z2 s ol —afE R, (a)
LB TF 2o h—R—FIROS R EFRTETCWAIENDND,

(Ot T 22 22l —ar THUE SiGe D& (F : Si FT-.
#:Ge JFT)

(a) Synchrotron X-ray reciprocal lattice mapping of bulk SiGe (Ge
32%), (b) reciprocal lattice space simulation results of SiGe (Ge 30%)
derived from first-principles calculations, showing that the
checkerboard-like distribution can be reproduced compared to (a),
and (c) crystal structure of SiGe used in the reciprocal lattice space

simulation (blue: Si atom, yellow: Ge atom).
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Novel optical quantum devices using
nanostructures
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#h#  JI SANGMIN
Assist. Prof. Sangmin Ji

Degenerate modes supported in the bull’s-eye cavity

e SR PRI DR IER A0 ity B
EWFHEVE%H%&%%@#% B, KRBT OALE Y KL ureerm i g o
IR 170 e SR B 5 O L7/ S A ALE, KB R s T R
R hy— 7%:9@%% (IR 7 LT S
Fons,

Optical nanostructures generate strongly confined states of
light within materials, significantly boosting light-matter

PLE intensity (a. u.)

N
S
S
S

x 32 enhancement

808 nm

o

790

interactions. Devices that couple spin defects in Wavelength {nm)
semiconductors with polarization-independent optical

cavities represent a technology for realizing large-scale (@)
quantum networks.

Wavelength (nm)
Schematic of polarization-independent  bull's-eye  cavity
incorporating a spin defect. (b) PL and PLE excitation spectra on the

cavity. (c) Polarization dependence of the cavity PLE spectra.
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Novel optical quantum devices using > "*"" W Bie
nanostructures s : £
¥ JI SANGMIN i
Assist. Prof. Sangmin Ji - ; ose
SeF I E RS RIE LI DIREER 1R i @ © Lo e
BOMAEAEMZ RS 5, Fri, IEMEBMBEOMEMITA o ™ mage

T, & L= =Ry rllaaf“b\/\%? bl THHE
IR THY R TIIFAVES R 7+ b= I %
FNTobk 2 72 dE B O TR A HERL T D,

Optical nanostructures generate strongly confined states of
light within materials, significantly boosting light-matter

interactions. Especially in fields spanning biomedical, : ! 0
quantum, and laser sciences, enhancing nonlinear processes (a) Doubly resonant photonic crystal cavity (PhC) for enhanced simulated
remains a crucial objective. This study aims to realize diverse  Rraman scattering (SRS). (b) SRS generation properties in the PhC. (c)
nonline.ar Optical enhancements by utﬂiZing diamond Doubly resonant PhC for enhanced third-harmonic generation (THG). (d)

p hotonic CryStals' Field distribution of fundamental mode and TH mode in the PhC.
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A study on Rad-Hard SiC-MOSFETs
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Assist. Prof. Kosuke Muraoka
FHZE ISR F N O @ R ER . T IZdB ) Th B
TET DRI A R SIC)HERFE 1 DI 7 A D TV D,
SiC DK ED— OT%%??Z\/V%@V&%&M%%}?W
PEAE W NS H D701, 7 — MR LIRS 2NV A (Ba)
23 AL, 600 kGy LA LA <% I B0 THE N
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- . . : : Gate Voltage (V
Silicon Carbide (SiC) devices are studied for extreme (&) Ba A SIC-MOSFET T%?ﬁéﬂt%y(?%%%@@ﬁEtmufﬁ%

radiation environments. By introducing Barium (Ba) at the
gate oxide interface, Both high radiation resistance and
improved channel mobility were confirmed even after (a) Field effect mobility of the MOSFET before and after irradiation at

gamma-ray irradiation over 600 kGy as shown in the figure. two radiation doses. (b) Relationship between the normalized mobility
and interface traps (AN,), for the Ba-incorporated SiO2.

(b) W~ CAERSNIZRE N Y 7 LRSS B O BIFR.
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Signal Processing Algorithms for Inverse
Problems

Bi# Al A (BT
Assist. Prof. T. Ishikawa

FHRNEZTT7 40— (CT) IZRD BB FRERL ST & LT
L 77715 %5 (RTS) OALELZ @I | Wi E LT Abs
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CT CITEME FOBELT —H SRR DT - B 55U
PEZHERE , RTS AUEL T/ A RIZHS - 8D RTS iR
Sy Rl BT D, ZIHO FIEEEL | s
T NAY A bzt L, FBIC T 7o AR A 4+
Do
We develop and validate fast, robust algorithms for inverse
problems, such as those in computed tomography and
random telegraph signal processing.

numerical model
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objects
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scattering
by objects
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~ A7 ELNE S TT 112k
DGR GEF B R0 A0 RO

Bl 22— ar Ok,
A numerical simulation of the
reconstruction (relative
permittivity ~ distribution) by
computed tomographv.
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4.2

Interdisciplinary Research Division

E B S PR

The Interdisciplinary Research Division we focus the research on Bio-integration, Big-Data Science,
Supramaterials Integration, and IOB The outlines of researches at the Interdisciplinary Research

Division are as follows.
H Bl SR Tl N RS
WIEEIT>TCND, B ISR I

BEwIF— AR B E RS
BUIDMIE T 0T =7 v Eb OO EE RN T 5D,

VIOB. 124 5%

22 IR IC & 2 8 % BRIt
fiEfL [oT DO
Massive Connect loT

Based on Space-time Synchronization

i BH =

Professor Suguru Kameda
I—JB;ﬁXf\?l\*}A#ﬁﬁ R 4553 B 2% e B2 fee (R4 SS-
CDMA) (Z et B iRp 21 (] 341« {Wﬂ&fﬁ%ﬁﬁﬁ THILT,
LB O BB/ — R AR —ZEMIAFET DR B

BE FIZB W THF v /L] T372< %%xﬁ#‘ﬁirj SIRIFFIC

HE TR/ BRSSO AT DA FEGET D,
We have investigated a synchronized spread-spectrum code
division  multiple  access (SS-CDMA)  wireless
communication  system that can  simultaneously
communicate with a large number of terminals by using
high-precision time synchronization and high-accuracy
positioning technologies.

[Ref.] T. Watanabe et al., “USRP Implementation of Synchronized SS-CDMA
Communication Function Using Wi-Wi: Evaluation in a Wireless
Environment,” ICUFN 2025.

_——
Rx antenna

Ubuntu PC

Tx antenna

/

Tx antenna

N7

Wi-Wi =~ USRP(1)
o N

Y7 =T R (USRP) 2 MWW z[AM SS-CDMA o Jedk 32
M (RISE ] A/~X—3ar HUB B 3 BYEIHE RPN TORER)
Implementation and evaluation of proposed synchronized SS-
CDMAusing software defined radio (USRP)

TS &+ =27 R
Audio Photonics

EC IR

HA

Prof. Maskazu Iwasaka

AR NSV 7 FH (BAW) O & TR Ry O EE T 58 A
L, EHEROTT = UIMRIZE DI 13— U TR S E D
ZEITREILT.. ZOWRIE R R O - BREITBIED LZAH) 100
~A7vA— ML DO FERE THIFIFTEE Th D,

Fish guanine platelets exhibited formation of standing lattice
patterns on liquid (water) droplet. Fine tuning of the lattice width
(app. 100 micrometers~) was available on the liquid surface.

AN

» l..' “

| ‘. |

)

- r

|- .

| s
L ‘.
s -

KRN T = A/ IMSUC TR L= BB EAE S &
B — (- IR~ 150 27m)
Guanine platelets formed lattice patterns on water droplet

surface under audible acoustic field exposures.

- 22 -




L8002 0FAMED NI T VATV
Bacteriocin derived from L. rhamunosus
L8020

B 2 s (DHT)
Professor Hiroki NIKAWA

g Bl A 3D 18020 FLMEE DI T AT
Kogl (2, FLp AT Tl HEREONESR LPS
EAREIALS LR D5,

Kogl, a bacteriocin produced by L. rhamunosus 18020
which suppress both cariogenic bacteria and periodontal
burdens in oral cavity, inactivate the LPS produced by
periodontal burdens.

IL-8/GAPDH

IL-8 mRNA Level
(% of LPS alone)

L8020 FLEEE () 37T VA L Kogl(bIZ, # &
#H LPS 2 RTEMEALSEDIE D (),
Kogl(b), a bacteriocin produced by L. rhamunosus 18020

(a) inactivate the LPS produced by periodontal burdens (c).

F AT LA X 2 RN 7y F AT

Quantitative Cell Subset Analysis Using
Antibody Arrays

BB g oh— (BHE)
Prof. Koichi Kato

W2 T o7 FICSTEBEOPUREELS| [E & LR T L
A% AW TR~ — T — DA A — T MEHT 23 A
BT, DI, T —HMATICEAHE OB EZ T A
BHZEIZES T, MO E &Y 7 2y Mo A T REIC 72D
ZEERMUEL,

An antibody microarray on which multiple antibodies are
immobilized in an array format allows us to conduct the high-
throughput analysis of cell surface markers. Recently we
reported that the quantitative cell subset analysis can also be
made using antibody microarray by incorporating the
concept of set operations into data analysis.

Quantitative Cell Subset Analysis

Cell population consisting
of different subsets

@® [
Cell-binding
assay \
\ )

Antibody
microarray

Abundance ratios of
each subset %

AB] 1
B8]

N

-
- :0.'../ Data derivation through
=" the algebra of sets

AT VA T E B 7 2y by O

Overview of quantitative cell subset analysis using antibody array
(Reprinted with permission from “Ogasawara T, Kato K. ACS
Appl. Bio Mater. 2021, 4:7673-81". Copyright 2021 American
Chemical Society)

Bone-BBB (blood-brain barrier) & Ef <
4 7 itk T N4 2 DERL
I Development of the Bone-BBB

Microfluidic Device

2z eE A (BFHE)
Professor. Mikihito Kajiya

RN RE O B & AR B 9570 1T il i & i
I B P % 0 e 2 36 1) 727 [ B AR CLARRY IR 38 4 5 1=
T 7SA ADBAFEITIALA TS, AL, FZEH
ZIRTLTRRBE T OB R R AWML, MBI D07
BERE M ONE DRBHERE Fr it EBR A ATt S H 7,

To elucidate the bone-brain axis, we are developing a
perfusion device for three-dimensional co-culture of bone
cells and blood-brain barrier cells in a defined spatial
arrangement. This year, we established a culture system with
oral bacterial perfusion and advanced analyses of blood—
brain barrier dysfunction and its underlying mechanisms..

PDMS L&

PDMS TFiE

RIS

G 04 . 57 PN BRI « J] B2 M « 77 ARt N BT R SRR
L CHER FIREZNR I T /S A

A fluidic device capable of culturing bone cells and brain vascular
endothelial cells, pericytes, and astrocytes in upper and lower layers
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BECYa vRERE LEERe vy
Real-World Sensing Using High-Speed Vision

B A | (D)

Prof. Idaku Ishii

EWHROBARNEEE AL, BEOREE T —#
TR DM > VO, @l Yar, R
BrL T, BEME AL NI yRU T, uly b U7
EDffHE v 7 BTN, KON AR AT L
IRENIEEREL AT KT 2 4D TVFNV AV IE M

Informatic Sensing for visualizing imperceptible real-world
dynamics and solving on-site challenges via data-driven approaches.
High-speed vision, vibration sensing, Al-based tracking, robotic
sensing, and 4D digital twins for human, biological, and industrial

systems.

KHRDIBIRVIZRZD

Capture “the Invisible” in the Real World

Capture “the Invisible”
in the Real World

Present Understanding via Sensing x Robotics

Y

| Hish-Speed Al Tracking

2 |
. s A High-Speed Camera Studio

for 4D Digital Twin

In tructure

|

Human Motion| Automobile / Machine] Robot

YU ayv e g FoRmEflE o

Interface Technology between Silicon and

Biomolecules

» U 2k BEH =R (HE)
O 'YW | Prof. Akio Kuroda

Si TARAADREI, KRR T-FEANAA 5 H
EALT DT LGRS A A — D BFE I
BChD, AR REEEE G T2 R TE 0y R
LC. SiEDFFENBNT W% FHRICAE E 528
T, HHLO Si A2 RGO E#ED TND,

The ability to target proteins to specific sites on a Si device
while preserving their functions is necessary for the
development of new biosensors. We are developing a novel
Si-binding protein by engineering a protein to display amino
acids with affinity for Si on the flat surface.

TERILT= SifE a5 RO GET VK
R AL E LT 7 B )0 ST REEAHEER T 5
Molecular model of the Si-binding protein.

~ A4 7 a4 A= v IIH AR
Breast Cancer Detection Using Microwave
Imaging

KB HIIAE

Professor Takamaro Kikkawa
S R IR BT TR S 7= LS AU R O 4 HH B2
ML A% 3D ~ A 7 el R R TR S L 7=, Hadamard
F5(0°, —90°, +90°)D 7T ZMFIZN R A MR L1z, ABFSEIT. JA
BRFREE, KRB RF (R LERT) . REXRT, M=
TABL P E TV O FIFED KR THD,

FEAIL T,

Excised breast cancer tissues were investigated by a portable
microwave breast cancer detector. Effects of Hadamard products
were confirmed for bilateral breast cancer cases. This study was
conducted in collaboration with Hiroshima University Hospital,
Institute of Science Tokyo, Tianjin University and Trinity
College Dublin.

TSR I d Product
0 90° +90° To) o 1oy | TUe) e Iiog
=46 e=4.6 =48
Tumor Tumor
- » Y a N 83
L - ot - -
- - n ol -
H Ouct
=g
o
v i ‘ Lt sk
L o, 6 ‘
P . ‘e it
max= 1.5 (68, 83, 22) max= 10.0 (84, 80, 23) | max= 7.0 (66, 67, 17) max= 1.0 (67, 82, 22) max= 1.0 (66, 83, 20)
=48 e=4.0 =38
Tumer Tumos
- Du 3 Duct 7
Q - b el %
- i 7\ ¢ CR ) Py T -~
.
%
-1
z o o g o
. ' \.&
Y. i Ve ¢
\ . WL
max= 5.9 (79, 81, 22) max= 8.0 (79, 82, 18) max= 8.6 (70, 68, 27) max= 1.0 (68, 75, 26) max=1.0 (78, 81, 20)

Confocal images by the two-stage rotational surface clutter
suppression (TSR) and Hadamard product. The reconstruction
permittivity values of (0°, -90°, +90°) orientations for right and left
breasts were (4.6, 4.6, 4.8) and (4.8, 4.0, 3.8), respectively. The
intensity threshold was 0.4.
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T4 =TT —=v A4 NBI KGH
g B 2 RATER O BB H Tk

An Automatic Segmentation Method for Lesion Areas in

Full-screen NBI Colorectal Endoscopy Using Deep Learning

W% N+ Assoc.Prof. Tetsushi Koide

RIBNBEERRA I T, E R R AT 228 T, [EAIICK
DZWOIELDEEEIET DD D 2 —F R AT DEFIFEL T
%, ABFFETIX, NICE/INET /I S& T 41— 7T — =07 %Mz
2 NBI KNSRI BT 2 AER D BB A T —vay
FIEEBLEL,

We are developing a computer-assisted system designed to reduce diagnostic
variability among physicians by providing quantitative findings during
colonoscopies. In this study, we developed a method for automatically

segmenting lesion areas in full-field NBI colonoscopies using deep learning,
based on the NICE/INET classification.

Input
Red Max Pooling Layer |
Blue  : Upsample Layer

2 K NBT WHREEIC IS T 2B W R O DFEL Y T
%R0 Dense U-net O#ERE

Fig. Structure of a Dense U-Net Lesion Area Detector

for Diagnostic Support in NBI Colonoscopy

b BRAK ih 8 7 BLEAS 1< 1 72 OTFS
% e & AL A E D AT FE
OTFS-Based Multiple Access and Delay Pre-
Compensation for LEO Satellites

HHR =% F3t

Associate Professor Masataka Miyake

HERIKENE (LEO) fr 2 @15 IS, OTFS MW= Ev%
TeHER T AR MEIL T 5. Delay-Doppler fEISIZI51T 5
FE 53 E1 Z SeHEfe (DDMA) LR AE 35 fii A6 {5 & L 2 A o CRE
L7 /55, #812 GNSS fF#E AW fER G2 THY,
JRVVEE YT COBIGE MR a2 L.

An uplink multiple access scheme based on OTFS is being
investigated for LEO satellite communications. Performance
evaluation of delay-division multiple access (DDMA) in the
delay-Doppler domain combined with delay pre-compensation
schemes showed that GNSS-based compensation is particularly
effective in improving communication reliability over a wide
coverage area.

Dopper__— Time
/ ST— N ~
Feus [ |
2@7—s— 775" | srer [ oromam — zam
o | Rx 75+
L i )\ J

J
OTFS J@fEY AT LW 7 2 7K.
Simplified block diagram of an OTFS communication system.

AAkAAAAd

GNSS AEMWE
T
g A

5 10 15 20 25
Interfering-user distance x (km)

B — AT Y7 R (SR9 D MR SR o GRS R A1
Example BER performance for multiple users in the beam area.

OTFS: IR e B 2= MIZE T /73, GNSS: LBRMIfIHT R > 2 7 4

~ A 7 uRic X 3ABABH

Breast Cancer Detection using Microwave

HEBIZ KA
Associate Prof. Hang Song

<AV LDAB AT B N T, BN O ER
SAEREF A LTI R ARV T IR R E LI, B
FFELIREFIEL L DA RS~ D5 B2 T
L7z, FERIY, FERDMEEETOILETHALRADIE
HETE DAFRE D3 7] L2 "l REMEA VRIR S U7,
A dielectric-informed confocal imaging method was proposed
for microwave breast cancer detection. By comparing the
proposed method with conventional methods, the impact on
breast cancer detection accuracy was evaluated and the results
suggest the dielectric distribution may improve the accuracy of
cancer position estimation.

BF A (Model2_1) =&+ % (Model2_1)

40

0
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HEE(LE
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=5y MIBEN SDRE

HETEALE
(127mm,102.5mm)

=5y MIBHSDRE
6.4mm

23.7mm

FLASAAHMETENL (8 L EBRONLE L DOFRZED Pk
Comparison of the error between the estimated and actual

positions of breast cancer
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7 L -8 O RER &R O i
Exploration of molecules with anti-allergic
effects and elucidation of their mechanisms

MBI e (BHE)

Associate Professor. Yuhki Yanase

TLLX —REMNE Ch D~ AN « I FEER D IE
L2l T2WE DR RDHNTND, Fex i, /MNEEAR
VADHREZ THIE T DWE ThD KIRAG 25, ARDE= L
IEHNZ, Lyn &v)hF e o —EB0@Eafl#L <, 2
DRI DOTE AL ZNH] T 5 2% R LTz, ARAFFERK
SL1% Frontier in pharmacology 8iZ$gdiSr=,

We aimed to investigate the roles of ER stress-related
molecules in mast cell and basophil activation and found
that KIRA6 prevents allergic reactions by inhibiting the
kinase activity of Lyn via an IREla-independent pathway.

Antigen €I B

IgE antibody

Membrane FeeR 1 M I |
Cytoplasm I I ‘

o~ . Endoplasmic reticulum
~

( Pegranuiation | [ Cytokine, Lipid mediator |
L ]

Allergic disorder (asthma, urticaria, pollen allergy etc)

KIRA6 13713 0% —+F Lyn O HilfHL T~ AN - 4F
LR OTEMALZ 2

KIRAG inhibits the activation of mast cells and basophils by
suppressing the function of tyrosine kinases, Lyn.

(Front Pharmacol. 2025 Jul 25:16:1625798)

B D Si0, U RHERE D AT & 18
oA FEE T S A ZBFE~ DI

Molecular Mechanisms of SiO2-Forming

Bacteria and Their Applications

HEF P W St (BHT)

Assoc. Prof. Takeshi lkeda

75 LA Bacillus cereus DSHIRAN T~ A0l

TIARD S0, B THIEEF AL, ZDHFAH =X
LDFRNTZHED TN D, SiO, TEARIZEE 53 &Ky 1%
ARELVEBEL | 8RR FE T SAZRHRE DT D
Y — L ELTHRIHL T,

We found that a Gram-positive bacterium Bacillus cereus
and its close relatives form a microcapsule-like structure of
SiO; in the cell. Several biomolecules involved in silica
formation have been identified and are used to fabricate Si-
based biomaterials and biodevices.

$-5200 5.0kV x50.0k

B. cereus BB LT~ A2 vl 72 )Wk SiOy #E1E IR D

SEM 1§ A/r— 123—:500 nm

SEM image of microcapsule-like SiO2 structures
isolated from B. cereus. Scale bar: 500 nm.

L —#— Spin-ARPES # ffl\» 7z BOEGMEIR i< 35 1
% A ¥ VR EFIREDHTFE
Study of spin-polarized electronic states in

antiferromagnets using Laser Spin-ARPES
HEAR BH K ()
Professor Kenta KURODA

AR FESSRICTE T4 Y6 (Spin—ARPES) 13, &7/ MR 1% AL
A HEECHEE L CELMA R EREMNTHD, 2024 EE I,
~ AL — = AL EAR Spin-ARPES BEMEE% L E A
R R FAFTEET (HISOR) CEHEE L, Z0%EE 2 IV CSOimmatt
RIZBIF DAL AR E TR AEO T H A A LT,

Spin- and angle-resolved photoemission spectroscopy (Spin-ARPES) is a
powerful experimental technique that enables direct visualization of
electronic band structures, including spin degrees of freedom. In the 2024
fiscal year, a scanning Spin-ARPES microscope incorporating a micro-
focused laser was developed at the Hiroshima University Synchrotron
Radiation Research Center (HiSOR). Using this apparatus, the mechanism
of spin-polarized electronic states in antiferromagnets was elucidated.

6-axis goniometer ~ %

Double VLEED

Analyzer DA30
(Scienta Omicron)

HIiSOR @ Spin-ARPES & DX, 1/ MiEE A
v HEETRETHILNTED,
Laser Spin-ARPES system at HISOR. This system enables us to

visualize electronic band structures, including spin information.
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2—%27 7 2 &2% CE-mMIMO X7
LTE T ZTHE - VY —2E L oWt
Interference Mitigation and Resource Allocation

for UCC-CF-mMIMO Systems

FrEBh# 2 it
Assist. Prof. (Special Appointment) XIA SIJIE

BENE(E T A7 AO KA BALIZHT . CF-mMIMO £ 23
MRS NDD, TR OBEINEYRIE DR DB ERD,
ARIFFENE, 22— P 7T AL L CE-mMIMO 42527 5Ll
HIZ, PRI B XY —2EY FIEZRFL. SO
IEMEEERRME A % 7oV AT M A B R T,

To achieve higher capacity in mobile communication
systems, cell-free massive MIMO (CF-mMIMO) has been
proposed. However, increased interference and scalability
remain challenges. This study proposes a user cluster-centric
(UCC) CF-mMIMO framework and investigates interference
mitigation and resource allocation techniques to achieve a
highly adaptive and scalable system.

R 72 1ICC-CR-mMI

capacity @CDF=50% [bps

02 04 06 08 21 A4=512, P, =-30dB,
x-coordinate of location , (Ui, 4,)=(8,16), =32

User

32 64 128 256 512
No. of users

Ay MY SR (F2) &N ERLEE )7 Ko FHE ()
Pilot assignment (left) and interference mitigation performance (right)
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4.3 Research Support and Facilities Operation Office
HRIE - FZIHEEE

The Research Support and Facilities Operation Office maintains and manages the institute's facilities,operates
equipment (R&D) activies,supporting internal and extennal users.The outlines of researches at the. Research
Support and Facilities Operation Office.

BRS04 - AR = = TlE, 22007V v — L& XL ET DT D7 7 L VT A & ERFE FIL | FN4
OFHIAET D2 LN TED IR DI LW TED R ZAT > TOET, BUEITOITWAIFFE S - 3%
(i 5 I IS 1T DI FED E e b D OBEEEARN T2,

FYALBFURRE 7 X2 R
7 MUK EEIE > U = v AT AR O WsE

Ultralow drive voltage Si optical modulator g
utilizing tunnel field-effect transistors

FHEMES I Ik

4 Special Appointment Associate Professor

SiO, (ngip, = 1.44)

N2 l==47"Fs SN 30 >~
Z{j‘ VR 5} % /‘xj STF“ET? fzﬂﬁﬁ uut\ 1;-% D TR R A R IRER D
IKBERE YV a <y =Yz X —E T a D5 Schematic of an inversed taper spot-size converter.

EAT>TNB, BUEIET 74/ B0 IEE SOI
e N Pol
B B~ R IEAT B0 et PO siwaveguide | output

ARy M AR AR O Fedi Lz D THD, light ‘ S0 light

We study an ultralow drive voltage silicon Mach- . 2 ARy MY A XA

Zehnder modulator utilizing tunnel field-effect JEATORER
2b—Tay

transistors (TFETs). Currently, we are working on 2
optimizing a spot-size converter to efficiently couple

external light from an optical fiber into silicon nanowire
waveguides on a SOI substrate.

1A guided-wave
simulation inside the
spot-size converter.

e E R D BAEEAR b~ DA Bl
Bonding technology of optical devices on
heterogeneous substrate

B WE R (R
Assist. Prof. Y. Amemiya

SOI Jtta fivizs V= pn #25HR B IOE{T Y
2 LED 22T, [Al— SRR EICEME 528
ZHBEL T, FIRRSKE T T 5 0 B kIS
PO T DN O FEEAT> TS, 40um X 100pum F 1O AEEREICHRES L2 7 L LED Rt ox S
BRI BILTRY, LOWMRFFOERITONTY BHEETEE L)l ZTOEERETEMER
BEL T, Optical micrograph of gallium nitride LED at
We are studying bonding technology of silicon pn junction light emitting bonded on quartz substrate under
devices using SOl substrate and gallium nitride LED devices  room  temperature and  scanning electron
on quartz substrates under room temperature and micrograph of further smaller-size devices.
atmospheric pressure for heterogeneous integration. The
bonding of 40 pmx100 pum devices is successful and the
bonding of further smaller-size devices is also studied.
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5. Research Facilities of RISE

wr3akiR

5.1 Super clean rooms
A== =2 )L— L

Super clean rooms, partly class 10 at 0.1-pum particles, are used for fabrication of advanced devices
and LSI’s.

Feli T NAARK Y LSI OFYEFA— =7 = b= AT TS, BbIEEEOFEmW e ai
77210 (1 S2 57 4—FNIZ 0. 1pm LA EORIZRORL-23 10 HELF) THD,

pe—— (g ee—
il SRR B e e
[T AT S e e e i
L L S S I
IRetetietey wiel e Yele W (ol W lelet [ %
- iRt Sotel SRR it SRR e S e o &
wc TRaTetatatelel Sotul Satete n%el Fotetel %% Netele el 1
Teeieteletetel Totel tutets el Tetatel el Tetatel el 1 W TS
RS e S S e e e e R o
— iR Sl St e fell el St e R e
2 S5eietetetets wiety wiatet Tote Wietel lot vielen toned e ettt
S WL IS S P I I Y
T S R oS e
Entrance e ] L g
1V P s g . i
Changing | ff Mol e R R | éto:o:ﬂ 1]
room ! P”’QQQQQQQQQ:h i ;‘10101: } I
I Super Clean Room.{f-~ o |
L in West Building ] i’s:::::’) | =
A —
S B | E
room S el T
SRS ety
S , :
1 e e & : i
i oLt osod i L . " —

West Building since 1988 East Building since 1998

Plan view of clean rooms in west and east buildings. The total clean room area measures 830 m?. Chemical filters
are set in the east clean room to avoid hazardous gases.

VAR O Y — b — B, 7V — b — LRI ARIT 830m?, B Y — 2 b — A3 fa R A bR £
DITITIVT AN Z—INRESITND,

ai

Super clean room in west building. Super clean room in east building.
PR — o — 27 ) — v L — A A —o%— 27 ) — v L— L
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5.2 Equipment for advanced devices and LS| fabrication
FIHT N AR UVLSHERLD 1= DL K

5.2.1 Lithography

VT 574—
€ Point-beam type electron beam lithography system € Maskless photolithography system
(ELIONIX ELS-G100) (Heidelberg DLA150)
AV N — DI B — AR ~AI L AN
(=V4 =272 ELS-G100) Resolution 6nm (NAT VL7 DLA150) Resolution 1um

| .

€ Maskless photolithography system
(Nanosystem Solutions D-light DL-1000)

NAVVAGIEEE (T /AT LY ) a—ay

A D-light DL-1000) Resolution 1um

Photoresist patterns by D-light DL-1000.
D-light DL-1000{Z Lk 5L AR/ R Z—
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5.2.2 Dry etching

FSATvFUT
€ ICP (Inductively Coupled Plasma) etcher € Sideep etching system
for Si (YOUTEC) (Sumitomo Precision Products)
SIHICP GRERS &7 T A~) Ty F L 7 4iE SRR = F o 7 4418
(—7v7) Cl, HBr, Na, O, i HI T8 (FEACHS % 1L2E) CuFs, SFe, Ar £ 7THE
= 7 - = - 1 2 =, - ”r 1

sl

yEiE

@ ICP etcher for Al

@ ICP etcher for SiO,
(SAMCO) (YOUTEC)
SiO HICP Ty F L 7 ARICP= T 73 E
(Y 2522) CF4, Ha, Oo, Ar {5 FH AT HE (—7v7) Cl, BCls, N, f# ] 7] 6E

p—

L | 1

@ Plasma asher for removing

€ Chemical dry etching system for
Si3N4 and poly-Si (KOBELCO) photoresist (KOBELCO)
VUANRER T IR~ T v 7AEE

SisNg L OSiO 7 I NRT A T2
HEiE (PP HUEH) CFa, Ny, O, /1 AT RE (P HUGH) No, O, i AT 6E
.?r' Rl i .
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@ RIE Plasma Etching System RIE-200NL @ ICP-RIE Plasma Etching System RIE-

(SAMCO) 400iP (SAMCO)
SiO2HIRIEZL & SiIHICP= v F > 7 4&(&E
#2471 /RIE-200NL Y L =1 /RIE-400iP
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5.2.3 Oxidation, annealing, and doping
&b, 7=— )L, FEEYEA

€ Oxidation and diffusion furnaces @ Ion implanter
(Tokyo Electron) (ULVAC)
WAL - JETBOF A A TEALEE TMax 3500

(Rl 7hrr) Max. Temp. 1150°C

(7/2397) AL B, As, P, F 275 A A HE

r
\

€ RTA (Rapid Thermal Annealing) system @ Phosphorus diffusion furnaces
(Samco HT-1000) (SHINKO SEIKI)
AL AL UNEINCG]
(¥ 22 HT-1000) Max. Temp. raise rate 200°C/s

(FHPERE ) Max. Temp. 900°C

—

@ Annealing furnaces for general purpose
(Koyo Thermo System)
TLHBGLEREE E Ho, Ny, O, Low Pressure
OEPEY—F 2 25 1) Max. Temp. 1000°C

B L7 0 JL

Training of oxidation
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@ Super High-Temperature Annealing System
(EpiQuest)

@ Laser Annealing Equipment
(Sumitomo Heavy Industries)

BEiRIEMEA LT = — L d
T 7T X

@ Lamp Annealing System for Rapid
Thermal Processing (JTEKT)

H T T I
P AT I —F AT L

"tl\:j' i
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5.2.4 Dielectric film deposition and epitaxial growth

HRBIEHEE - TE2X O vILRE

@ Low-pressure chemical vapor deposition (CVD) € Atmospheric pressure CVD reactor for SiO»
reactors for SiO,, SiN, poly-Si(Tokyo Electron) Doing of P and B possible (AMAYA)
JIECVD (B RAHMR) 17 (=L b)) SO HERE I # [ECVD 2L [

SiOs, SiN, poly-SiHEFf AT i (RARUERT)  PBIUBR—7 1

.

€ Atomic Layer Deposition (ALD) Equipment
(Oxford Instruments)

ALDJF ¥ & HEFR) JE 8
Ay I AT A —R AL ALy

VLAY
"

Ny §

HWECVDY =k v 7 4 v J)A e

d

Wafer setting to atmospheric CVD reactor

@ Atmospheric Pressure CVD System (APCVD) for @ Multi-target Sputtering System

SiO2 Deposition (Katagiri Engineering) (Kenix)
SIO2HER I # = CVDAE ZILA Ny S

Aty =70 7

-35-



5.2.5 Metal deposition

EREEHR
@ Vacuum evaporation system for variety of metals € Sputtering machine for metal interconnects for Al,
(Donated: RICOH) Ti, TiN (EIKO)
BZEFAE A (T =) & BB A Sy B L N

Al EHERE A RE . (=A=1—) Al Ti, TiN HEfE AJRE

b —

@ Sputtering system for general purpose for variety
materials (EIKO)

WHA Ny ZAEE (A=)
TSR B HERR
- 5
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5.2.6 Others
ZDfth

ARV TIEE Y 2oy T 4 v TR

Wafer setting to sputtering machine
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5.3 Characterization and diagnostics equipment
il - DT EE

@ Secondary ion mass spectroscopy (SIMS) system
with Cs and O ion gun (ULVAC-PHI PHI-6650)

@ Atomic force microscope (AFM)
(Seiko Instruments Inc. SPI3800)

BB E (B2 — A AV A

QIRAF S EETIEE (T ARy 7 -T 7 A
SPI3800) Resolution Z:0.01nm, X, Y:0.1nm

PHI-6650) Cs, O > %

@ High resolution X-ray diffractometer @ X-ray diffractometer
(Rigaku RINT2100)

(Rigaku ATX-E)
e AL R X B 4T 2 [ XHREIT 2 &
(Y %77 RINT2100)

(V /77 ATX-E) Angle resolution 0.0002°
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@ Focused ion (Ga) beam (FIB) system @ Spectroscopic ellipsometer

(Hitachi FB-2000) (J.A.Woollam JAPAN M-2000D)
LW AT (Ga) — DN T AEE IHTVT Y A= — (Vz—rT— 7 —T L
(HAZ FB-2000) Min. beam diameter 10nm T/ M-2000D) Measurable thickness > 10nm

€ Hall effect measurement system @ High-resolution X-ray photoelectron spectroscopy
(ACCENT HL5500PC) (XPS) system (KRATOS ESCA-3400)
A=V R EEERE (ACCENT HL5500PC) X E Ao E

Input impedance 10'°Q (KRATOS ESCA-3400) X ray source: Mg, Ka

@ Field emission scanning electron microscope (FE-
SEM) (JEOL Ltd JSM-IT800)

BRI A B - PR NEE
(HAEF ISM-IT800)

7
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€ Manual wafer prober (Vector Semiconductor) and € Semi-automatic wafer prober

semiconductor parameter analyzer (Keithley) (Vector Semiconductor AX-2000)
oA T AT H— (R F— B I TN B3I —F =N —

AT A— B — T F AP —(fr— AL —) (~7#— £33 AX-2000)

SEME— Ry 7 E DYz ey T4 v 7GR ¥ =a 7 VT N LD BRI E
Wafer setting to SEM load-lock chamber Measuring electrical properties using manual prober
€ X-ray diffraction (XRD) € Atomic Force Microscope

(Rigaku SmartLab XRD) ( Bruker Dimension Icon)

FENEEEAT FH X AR I 7 2 1 AFMJi7- ] /7 8% 8% (7 /1 77 —Dimension Icon)

(VU #7 SmartLab XRD)
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€ Scanning X-ray photoelectron spectrometer € Semi-auto probing system and semiconductor

(ULVAC-PHI PHI VersaProbe 4) parameter analyzer (MPITS3000-SE)
EARXHOCEF TR E BIA— e TV RT A B
(7% 7-7 7 4 PHI VersaProbe 4) LR $T A— BT F 54 ¥ (MPITS3000-SE)

@ Ic probing system under an extreme environment, @ Test facility for high—frequency wireless
600°C. communication system and devices up to100GHz

600°CHEIE T m— 3 HER TG A—ZT F T A 100GHZ AR E FCO & JE W8 15 - 7 73 A AFFAM %

==
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0. Lectures, Invited Talks, and Outreach Activities
by Specially Appointed Professor Nahomi Aoto (FY2025)

6.1 High Schools

Year Date Institution / Event Participants
2025 | 12-Jun Outreach Lecture at Hiroshima Prefectural Fukuyama Technical High School (Grades 10-12): University Admission, 16
“ Engineering, and Semiconductors

2025 | 25-Jun |Hiroshima University Information Session for High School Teachers (Higashi-Senda Campus) 18

2025 3-Jul |Outreach Lecture at Hiroshima Prefectural Hiro High School (Grades 10-12): Science, Engineering, and Semiconductors 29
Outreach Lecture at Hiroshima Prefectural Sogo Gijutsu High School (Grade 10): Science, Engineering, and

2025 | 15-Jul . 119
Semiconductors
Outreach Lecture at Hiroshima Prefectural Hiroshima High School (Grades 10-12): Science, Engineering, and

2025 | 18-Jul . 13
Semiconductors

2025 | 22-Jul |Online Hiroshima University Information Session for High School Teachers 65

2025 | 25-Jul Visit to Hiroshima University by Yasuda Girls' High School (Grades 10-11): Science, Engineering, and Special 29
Admission Program for Women

2025 | 8-Aug [Hiroshima University Open Campus (Research Institute): Science, Engineering, and Semiconductors 30

2025 | 10-Nov [Outreach Lecture at Hiroshima Municipal Motomachi High School (Grades 10-12): Engineering and Semiconductors 10

2025 | 19-Nov |Poster Presentation Mentoring for Grade 11 Students at Hiroshima Municipal Motomachi High School 25

2026 | 12-Feb |Outreach Lecture at Private Jogakuin High School (Grade 10) 220

6.2 National Colleges of Technology (KOSEN)

Year Date Institution / Event Participants

2025 | 13-May |Kure National College of Technology, Advanced Course (2nd Year): Semiconductor Lecture 8

2025 |30-May [Sasebo National College of Technology, Undergraduate and Advanced Course Students: Semiconductor Lecture 20
National Institute of Technology, Toyama College, Advanced Course (1st Year): Semiconductor Lecture (with Prof.

2025 | 20-Jun 11
Kameda)
National Institute of Technology, Toyama College, 3rd-Year Undergraduate Students: Semiconductor Class (with Prof.

2025 | 20-Jun 41
Kameda)

2025 | 20-Oct Oshima National College of Maritime Technology, Department of Electronic Mechanical Engineering and Department 35
of Information Engineering: Semiconductor Lecture

2025 | 22-Oct |Kumamoto National College of Technology, Advanced Course (1st Year): Semiconductor Lecture 27

2025 | 11-Nov [Kurume National College of Technology, 4th-Year Students: Semiconductor Lecture 43

2025 | 11-Nov [Kurume National College of Technology, Advanced Course Students: Seminar on Semiconductors 40
Hiroshima National College of Maritime Technology, Undergraduate and Advanced Course Students: Semiconductor

2025 | 8-Dec 43
Lecture
Tsuyama National College of Technology, Undergraduate and Advanced Course Students: Semiconductor Lecture (with

2025 | 9-Dec 18
Prof. Goto)

2026 5-Jan [Suzuka National College of Technology, 5th-Year and Advanced Course Students: Semiconductor Lecture 15

2026 8-Jan |Numazu National College of Technology, Sth-Year Students: Semiconductor Lecture and Introduction to Green-niX 200
Matsue National College of Technology, 4th-Year and Advanced Course Students: Semiconductor Lecture (with Prof.

2026 | 15-Jan . . 24
Kameda and Associate Prof. Tominaga)

2026 | 22-Jan |Ube National College of Technology, 4th-Year Students: Semiconductor Lecture (with Associate Prof. Kuboki) 38
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6.3 Universities
Year Date Institution / Course Participants
2025 | 26-May [Nagasaki University, Electronic Circuits I (3rd-Year Undergraduate Students) 100
2025 | 26-May |Hiroshima University, Fundamentals of Semiconductor Devices and Circuits (2nd-Year Undergraduate Students) 100
2025 | 10-Jun |Tohoku University, Liberal Arts Lecture: Inclusive Society 100
2025 | 10-Jun |Tohoku University Women's Student Networking Session 25
2005 4ogul Hiroshima University, Semiconductors Connecting Hiroshima and the World (1st- and 2nd-Year Undergraduate 80

Students)

2025 8-Jul |Okayama University, Introduction to Business Administration (1st-Year Undergraduate Students) 190
2025 | 12-Sep |Okayama University, Introduction to Advanced Semiconductor Technology (Open Lecture) 100
2025 | 30-Sep |Okayama University, Advanced Semiconductor Technology (Master's Students/Open Lecture) 15
2025 | 18-Nov [Kyushu University, Special Topics in Semiconductor Business Strategy 54
2025 | 1-Dec |Tohoku University, Advanced Topics in Electronic Engineering 70
2025 | 4-Dec [Hiroshima University, Introduction to Semiconductor Memory Technology (Lecture 1) 35
2025 | 11-Dec |Hiroshima University Industry-Academia-Government Diversity Promotion Network: Invited Lecture 30

6.4 Academic Societies
Year Date Event Participants
2025 1-Oct |Japan Air Cleaning Association Research Meeting 20
2026 | 15-Mar The Japan Society of Applied Physics (JSAP), Diversity & Inclusion and International Affairs Committees Symposium: 20

Speaker and Panel Moderator

6.5 Setouchi Advanced Program (Supplementary Lectures)
Year Date Event Participants
2025 | 24-Jul |Setouchi Advanced Program Supplementary Lecture 45
2025 | 23-Oct |Setouchi Advanced Program Supplementary Lecture 45
2025 | 28-Nov [Setouchi Advanced Program Supplementary Lecture 45
2026 | 20-Feb [Setouchi Advanced Program Supplementary Lecture 45

6.6 Joint Seminar
Year Date Event Participants
2026 | 5-Mar [(Joint Seminar: What Does DEI Mean for Companies 106

6.7 Industry and Professional Associations
Year Date Organization / Event Participants
2025 1-Apr |Air Liquide Japan: DEI Lecture 225
2025 | 2-Apr |ASM:DEI Lecture 30
2025 6-Jun |Mitsubishi Chemical: Semiconductor Seminar 60
2025 | 19-Jun |Lam Research: Semiconductor Seminar 30
2025 | 26-Aug [RORZE Corporation: Semiconductor Seminar 130
2025 | 11-Sep |[SEMI Diversity & Inclusion Study Group: Invited Lecture 20
2025 | 3-Dec [International Semiconductor Executive Summits (ISES) 2025: Panel Discussion 50
2025 | 19-Dec [SEMICON Japan 2025 “Women in Business”: Panel Discussion 100
2026 | 3-Feb Chugoku Bureau of Economy, Trade and Industry & Chugoku Semiconductor Council Seminar: What Does DEI Mean 173

for Companies
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List of Publications
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ECS J. Solid State Sci. Technol. 15 033001, 2026.

M. D. Alam, T. Takaoka, T. Komeda, and A. Teramoto, "Organic Molecule-Induced Charge
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2025.
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reliability of Ni/Ti/Nb ohmic contact on p-type 4H-SiC,” Jpn. J. Appl. Phys., 64, 056503-1-
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Nguyen Anh Dung, Seiji Ishikawa, Tomonori Maeda, Hiroshi Sezaki, Shin-Ichiro Kuroki,

“Surface Morphologies and Microstructure of Ni and Ni/Nb ohmic contacts on 4H-SiC,”

ICSCRM2025 (International Conference on Silicon Carbide and Related Materials) , 2025

F9 H.
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