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Striving for a World-Leading Center of Excellence
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The Graduate School of Advanced Sciences of Matter (AdSM) is composed of science research groups
that seek to explore fundamental principles of matter and life forms, and engineering research groups
engaged in advanced technological development to use those fundamental principles to benefit humanity.
Science and engineering research groups face common challenges in cutting-edge science and technology
and we are tackling these challenges from a different perspective. Material science and life science engage
in active collaboration and integration to bring about great advances in research to solve problems beyond
the conventional bounds of those fields. Therefore, three departments of AASM (Quantum Matter, Molecular
Biotechnology, Semiconductor Electronics and Integration Science) are cooperating to work on education
and research.

Due to progress in science and technology, and globalization of the world, post-graduate degree holders
are expected to play increasingly important roles in society. They are expected to not only acquire
proficiency in research approach and advanced technics in their specialized area, but also attempt to solve
the various issues present in international society with their scholarship in areas peripheral to their
specialties, high aspiration and practical abilities.

To meet these demands, AdSM carries out its education in a new and different way. Integrated subjects
which are introductory courses outside their specialization, communication subjecis and practical career
subjects in addition to well-developed subjects within the major are provided in AASM. Additionally, special
programs are offered through joint projects between AdSM and other research institutions and corporate
collaborators. In 2007, an educational program on integrated semiconductor and biotechnology was opened
to students of all departments. Moreover, in 2008, a technical education program on semiconductors was
started for students of the Department of Semiconductor Electronics and Integration Science. AdSM offers
these programs to nurture the next generation of researchers and engineers.

LEMEREHENE B8 B
Dean of the Graduate School of Advanced Sciences of Matter,
Hiroshima University

Takabatake Toshiro
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AdSM’ s Educational and Research Targets
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ADSM promotes a new educational and research field by integrating the fields of science and
technology. In addition to systematic education, we provide our students with interdisciplinary and
comprehensive education and research in order to foster professional engineers and researchers who
have a wide range of academic knowledge and practical skills sufficient to play an active role in
international society.
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AdSM’ s Admission Policy
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AdSM welcomes students with sufficient fundamental academic knowledge, strong interest in
education and research offered by our courses, and high motivation to study:

1. Those who are eager to step forward in the new field of integrated science and engineering, and
aim at being a researcher or a sophisticated professional engineer in new fields.

2. Those who aim at being a researcher or an engineer in professional fields be they in science or in
technology.

3. Those who are eager to learn from a broad range of intellectual fields, regardless of which university
or department they are from.

4. Those who can master not only academic fundamentals and applied research, but also practical
skills and business sense, and aim at being an entrepreneur.

A¥TEER Admission Capacity
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April 1998

Departments from the Faculty of Science and the Faculty of Engineering were integrated in
cooperation with the Faculty of Integrated Arts and Sciences, the Research Center for Nanodevice and
Systems (currently called the Research Institute for Nanodevice and Bio Systems), and gene
experimental facilities (currently named the Center for Gene Science, Natural Science Center for
Basic Research and Development), in collaboration with the National Research Institute of Brewing to
organize an independent graduate school named the Graduate School of Advanced Sciences of Matter
(AdSM), which originally consisted of two departments, Quantum Matter and Molecular Biotechnology.

April 2004

AdSM was reorganized into three departments by newly establishing the Department of Semiconductor
Electronics and Integration Science, which originated it from three laboratories of Quantum Matter with
strengthened cooperation from the Research Center for Nanodevices and Systems.
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Organization

T E R 25
AdSM

ETHEMNZEY

Department of Quantum Matter
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Natural Science Center for Basic Research and Development

EREEMEME S 2 —

Institute for Advanced Materials Research

HIE11A BEHIEI10A BIEC10A J
10

Professor:11 Associate Professor:10 Assistant Professor:

DT EGREPZE

Department of
Molecular Biotechnology

cF I FINA XN F RS RIERER

The Research Institute for Nanodevice and Bio Systems
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Natural Science Center for Basic Research and Development

BRILITEUE A BEER SRR

National Research Institute of Brewing

BIRI10A HEHUR12A BiEOA
Professor:10 Associate Professor:12 Assistant Professor:9

FEFEERZEER

Department of Semiconductor
Electronics & Integration Science

cF S FINA R NA A RS TFERR SRR

The Research Institute for Nanodevice and Bio Systems

"HISIM A% £ > & —

HiSIM Research Center

SEIRT 4 AT LA FFREE (FFMEEEE) (201145R4T)

Advanced Display Science Group (terminated in May 2011)

PR 10N HEHUR-BER8A BhEU2A

Professor: 10 Associate Professor:8 Assistant Professor:2

2 80 H B
Faculty Education

PR SR TR

Faculty of Science
Department of Physical Science

TZEE -5

Faculty of Engineering
Cluster 2

TZ2HBE=5

Faculty of Engineering
Cluster 3

HUFXxaT A

Curriculums
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AdSM offers education to deepen expertise and also to foster open-minded and intelligent human
resources who have enough superior practical skills to integrate various advanced knowledge.

Master’s students acquire a wide range of academic knowledge, practical and
Master's Program international communication skills, and engage in research activities to complete his/
her master’s thesis.

@®While covering the major specialization also lay the foundation for doing
challenging work in the periphery of other disciplines.

Basic Subjects @Improve communication skills in Japanese or English.

@Practical career education is offered to foster competent professionals who can
play active roles in society.

@l carn both basic and the most advanced research in specialized fields.

@®Many academic staff are responsible for course subjects along with academic
achievement goals.

@Research project related optional programs are available.

Major Subjects

@O0btain job experience in companies or research experiences in domestic and
overseas institutions.

Practical Training

Master's Thesis @®Under the supervision of academic advisors, acquire specialized knowledge and
Research Subjects experimental techniques required for research activities in specialized fields.

Doctoral students develop high research and technical skills as well as the skills to
Doctoral Program disseminate his/her research achievements to the world, while dedicating themselves
to research activities to complete his/her doctoral thesis.
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Degree Conferment Policy
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Master’s students should have:
1. Research ability and professional skills in advanced material science within the science and engineering
integrated field.
2. Applied skills and practical ability based on the fields of matter, life and electronics.
3. Scientifically logical way of thinking and communication ability sufficient enough to be expected to play an
active role as a professional or researcher in Japan and abroad.
Doctoral students should have:
1. High level of research ability and professional skills in advanced material science within the science and
engineering integrated field.
2. Abundant academic knowledge in the fields of matter, life and electronics, as well as sufficient ability to
disseminate academic achievements to the world.
3. Scientific way of thinking and practical skills for use in international society, resulting in contribution to the
betterment of life for mankind.

HEREHET

Education in Collaboration with the Society
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Universities are being increasingly required to collaborate with the society in addition 1o their academic and
research activities.

AdSM offers its students several opportunities to visit a company and talk directly with company workers to
know how fundamental education in a university is reflected and plays important roles in the actual society. In
addition, our graduate school holds lectures three times a year, which are given by our graduates who are playing
active roles in the society. These vocational education lectures are good opportunities for students to recognize
what actual workers expect from each University and its graduates.

ETE%BVW-EES TERZES
Lectures by AdSM Graduates Company Tours

AdSM Student Financial Support Systems

FER-MRFHOERMHEEMNE LT, TRSBEOBEIENEEZRITVET,

LGEXKZI7tEL M AFa—F b ZABTFI 0T

LEBXETR, 2500 EROBLERVETS L AMOER BN & LT, ARRKERICH T 2 REFE, E%F
DFERBE - ZHEFHZICHVTEFTERBOONBZEEICHLT, EESEE (T 7L N XFa2—F >
M & LTREDL, BHSOBERELERRLTVET,

AREFR T, COFIEOHBREEAL, MEROEBPAEHZES L TVET,

FimMERZART KERFEBIIGERE

AMRF T, B COEBRZRERCHAR - MMETBRUVERZIAOEEZ BR & LT, BIREMBRUE
HFECH LT, BAEMRESEZRBLTVET,

EmPMERIEMAER BERERNPERREIRE

AHMRF TR, ERICS Y 3ZSEROCAREBETCORR - METBHORELZ BN E LT, BEFERNEE
ICH LT, EARBRFERBILTWE T,

EmMERFAER FLRERAFERESEGE

AMER TR, BLRERERAE (A%E, BEE, EEAEAZRZA, AEBRFOMGEIC & 2 BFE TIRER %
BEERAHPEHL TWEVWERVUHSEARE LR OBRBNEHEFTRTI L EBHNE LT, RAEH
P4 L%E (536,400M) %, UH—F- 7L X822 b E L TITOMERBERBAOIMMAE U THILSFIEESE
BLTWET,

EmMEPLMAR  HEENIRTE BRI IREIE

ARRF T, BLREMEBRUCEIRZE Y, HEEHRE (FRI TOEIC® AT X ) #Z8RT 2 BRICRERR
(EFR5, 500, F1E) £EL TV E T,

The Graduate School of Advanced Sciences of Matter (AdSM) currently offers the following five types of
financial support systems to further encourage academic and research activities of graduate students.

Hiroshima University Excellent Student Scholarship

All faculties and graduate schools of Hiroshima University grant academic benefits for students who are
approved as having shown excellent performance in their entrance exam, or academic or scholarly activities
after enrolled, for the purpose of increasing students’ enthusiasm to study and further cultivating excellent
human resources. In AdSM, we award this scholarship to more students than designated by the University.

AdSM Grants for Overseas Research Activities of Master's and Doctoral Students

AdSM provides financial support to master's and doctoral students to cover travel expenses for overseas
research activities for the purpose of promoting participation in academic conferences and research
activities held in foreign countries and international exchange.

AdSM Grants for Domestic Research Activities of Doctoral Students

AdSM provides financial support to doctoral students to cover travel expenses for their domestic research
activities for the purpose of promoting participation in academic conferences and research and training
activities at research institutions held in Japan.

AdSM Financial Support to Doctoral Students using the RA Employment System

AdSM has a financial support system to doctoral students (excluding those taking leave of absence,
students in their 4™ or more year, Japanese government scholarship students, foreign government
scholarship students who are not paying tuition fee by themselves, and those who entered AASM by taking
the special selection exam for adult students), which compensates their tuition fee by paying for their
research assistant activities for the purpose of reducing their economic burden. The maximum amount of
support is 536,400 yen, which is equivalent to one year of tuition fees.

AdSM English Proficiency Test Fee Support System

When master’s and doctoral students take an English proficiency test (the TOEIC®Test in principle), AASM
provides them up to 5,500 yen once a year.
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Departmeni of Quantum Matter
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Graphene Field Effect Transistor

EHBEICANENEDN I LAA DTS5SI
Coulomb Crystals Formed by Singly-Charged Ca lons

HMEEENEDEERER
Crystal Growth of Magnetic Materials

[Education and Research Fields]

Electron Theory of Solids/ Computational Physics/ Strongly Correlated Electron Physics/ Magnetism/
Low Temperature Physics/ High Energy Physics/ Beam Physics/ Accelerator Physics/ Mesoscopic
Physics Theory/ Semiconductor Quantum Optics/ Material Science of Nanotechnology/ Energy Storage
Materials

Currently, specialization and segmentalization have been increasingly significant in the field of science
and engineering. Meanwhile, multidisciplinary or comprehensive new academic fields are required to be
created beyond the existing academic range to solve environmental and energy resource problems.

The Department of Quantum Matter consists of two fields: one involved with fundamental topics of
materials science, the area where various guantum phenomena are being discovered; and the other
focused on applied quantum science, which seeks to apply the understandings gained by the other. By
promoting a conscious interaction between pure and applied sciences, the Department is able to create
and develop new disciplines while pursuing comprehensive, multidisciplinary education. This approach is
the key to the Department’'s goal of training entrepreneurs, creative young researchers, and highly
capable professionals who can approach the core of problems from new perspectives.

AFRIEX 2L - ESRREE

Molecular Beam Epitaxial Crystal Growth Facility

HEEZETE > 2 ILIEME
UHV Scanning Tunneling Microscope
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D " t £ M l 1 Biot hnol - Cell Biochemistry/ Molecular Biochemistry/ Metabolic Engineering/ Molecular and Chemical Cell
m
epdks Cll SICCURAT; IIPLECATIO Ogy Biology/ Molecular Biotechnology/ Cell Engineering/ Genome Biotechnology/ Metabolic Biochemistry/

[ EH%E 5 5] Metabolic Genetics/ Interdisciplinary Research on Integration of Semiconductor and Biotechnology
MIEE LS e s AT REESY  MENELE £&HTIERY /MRTE MmiRENZE
D g Yt e e (e = L IVA FRAETOT Yk The Department of Molecular Biotechnology is pursuing research and education on bioscience and
biotechnology, using mainly microorganisms as research subjects as well as animals and plants.
NAAHATLZBONAF 54 /A9 — 13, é, B, RUBEATOELEE-THY, R Bioscience and biotechnology cover a wide range of fields relating to life, food, and environment, and
DERICHAECEET 3 EPHEENTVET, ZDED, % ik s s e DRI S B R T AMOBR S S therefore are expected to make significant contributions to next generations and industries. For this
BT, reason, it is quite important to deepen our research and educate talented professionals. Our department
AELOWE L, EAOHE» F 2 REGRZORBRED 5 EERHEORE S ERT 3 CARERMEA L is actively involved in basic research on the functions of biological molecules and its application to
REIChn TH Y, SIMAT A 71 7 ERE L LFRBEMICLY, HE Ly TLANILORESSH ST T industry, medicine and environment. We have published distinguished results by combining cutting-edge
%4 AFADEH & ETFICEB T 35 THEE D ARPA SERICET AR EBL T, N FHATIUR ideas and well-equipped research facilities. Through an advanced research on the clarification of
ENA AT/ O —ND—BEES, BRMNBEEZ - -5 LANIDIRE & ESEEFRNEEER T2 2 biomolecular functions, which contributes to human life and welfare, and its application, we are
sEEMELTVET, committed to training of highly capable specialists and researchers who possess an international outlook

and advanced research skills and who will be able to push forward bioscience and biotechnology.
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Human large Intestine

TER (LB BRI
Control technology of
Interspecies metabolism

FEp BRI

Fermentation technology

ALBEY AT L
in vitro human intestinal system {8
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REIZHITCH DV BT TR A A 4 HER Ny /Eﬁ'ﬂ;ﬁ‘ﬂﬂ@ HORE R4 ()
ATIBEETIOREE Genetically Modified Medaka Fish Bacterial Cells Oxidizing Benzene " Microtubles of fission yeast (Schizosaccharomyces
Y P2 ﬂ'.” > - N 3 alz
Development of in vitro human intestinal HABEA RIS 7 17— HOMBERIEK pombe): wild-type (left) and round-mutant (right) cells

Modified firefly luciferase (inset) and strong
luminescence in bacterial cells

model based on fermentation technology
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Department of Semiconductor Electronics and Integration Science "
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PE

Semiconductor Electronics

[Education and Research Fields)

Semiconductor Electronics/ Ulira-Small Device Engineering/ Frontier Integrated Systems / Nanodevice
Engineering/ Nanoprocess Engineering/ Intelligent Integrated Circuits Engineering/ Micro/Nano-fluidics
Engineering/ Optical Integrated Waveguide Devices/ Micro Electro-Mechanical System (MEMS)/
Transistor Modeling

We are studying following research issues concerning semiconductor electronics and integration science.

(1) Operation principle, structure design and fabrication process of nanoscale transistors,

electromagnetic-wave detectors and photodetectors.

(2) LSI circuits/architectures and modeling technologies of transistor characteristics for the circuit

design based on the physical theory.

(3) Ultra high-speed communication with ultra-small energy consumption, compact size and light weight.

Recent highly advanced information society is supported by the Internet, mobile communication,
computers, digital appliances, and robots. The cores of these tools are realized by semiconductor
integrated electronics. From now we have to develop further advanced information appliances with high
performance, low dissipation power and low environmental impact for the sustainable society. For the
university, there are strong demands to offer innovative research and education with the new concept to,
e.g., Medicine and Engineering merged field.

We train highly capable researchers and specialists who can approach their subjects from a broad
perspective that reaches from circuit and system design to integration device and manufacturing process
technologies, which are recognized as the applications that form the future society system. We offer our
students practical research utilizing innovative ideas and advanced research facilities, and an
educational experience that is closely linked to the research.

BABMORREMREF ST U—Ib—L

One of the widest and high-level clean room in Japan

ZUAVEFRY FOIRTRAES T T 58 —E T RO
Silicon single electron logic with 1D regular array of silicon quantum dots

7T EERBIR A 2 OV RCMOS RS R B
UWB-CMOS integrated circuits with on-chip dipole antennas

SURERWNEY 3R mES AT s
Millimeter-wave uncompressed HD transmission system
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Education Program on Integrated Semiconductor and Biotechnology
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Medical Care Innovation expected in next 10 to 15 years .
Biosensor capsule

10~1 SE®ICHIT (/R —Yar Suw. L~ (swallowable)

Detect cancer cells, bacteria, I/_’"""'Em-h"'-c. ks _—
cholesterols in the body p— =

Si binding protein  a——dt———— = f /Capsule size& disposable

High density memory —_| ~ Semiconductor biosensor

TANATHRO e t—F
T 2 SLERGEDNTT—h—GEEMAEITINg
Wireless circuilt 3. BRWBREATY TR, MRTHHZRE
N

1.Activate multiple biosensors inside digestive organ Antenna
2.Detect cancer, bacteria, or cholesterol markers at the same time

3.Memorize the detected results in a memory and send it out of the body by

wireless

AdSM has established the “Interdisciplinary Research on Integration of Semiconductors and
Biotechnology” project as a venture supported by the MEXT initiative, “Formation of Innovation Center
for Fusion of Advanced Technologies”. As a part of this project, we began a new program, “Education
Program on Integrated Semiconductor and Biotechnology” for the purpose of fostering next generation
researchers and engineers who have sufficient knowledge of both semiconductors and biotechnology to
explore new fields of integration.

R&D Theme

(1) Develop SiliconBio Method which selectively combines nanodevice with organic molecules, such as
antibodies, using the newly-discovered Si Binding Protein to finally realize highly sensitive multi-
functional biosensors. These biosensors will be used to develop innovative ubiquities diagnosis
systems in medical care, by combining with MEMS technologies.

(2) Explore new materials and devise new memory principles and memory cell structures for ultrahigh
density memory to develop a terabit memory prototype.

(3) Develop fundamental technology of biosensors and memory integrated brain chip as post- memory.
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Technical Education Program on Semiconductor Technologies
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From LSI manufacturing/designing to its application

While semiconductor device, circuit, and system technologies have been increasingly advanced at
semiconductor and electronics manufacturing companies, the issue now lies in how the techniques and
knowledge of well-experienced professionals are inherited and further developed. To solve this problem,
AdSM provides students of the Department of Semiconductor Electronics and Integration Science with a
program called “Technical Education Program on Semiconductors”, and engineers from the
semiconductor industry with “Technical Training Program on Semiconductors”, using curriculums and
educational materials which have been jointly developed by several universities and companies. We offer
the practical training required in the semiconductor and electronics industry, aiming to foster
professionals who have practical ability and are capable of playing active roles as experts in the
semiconductor industry.

The educational materials used have been developed mainly by Hiroshima University in cooperation
with the Hiroshima Institute of Technology, Hiroshima City University, Okayama University, and several
semiconductor companies from academic year 2005 through 2007 as “a leading human resource
development project for semiconductor-related industries (Ministry of Economy, Trade and Industry-
commissioned Project)” which reflects the needs of the semiconductor industry.

This program intends to foster:

(1) LSI Manufacturing Engineers
Students acquire both advanced semiconductor manufacturing technology and fundamental device/
circuit technologies sufficient to make technological renovation.
(2) LSI Design Engineers
Students acquire analog and digital LS| design technology, including a relationship with
manufacturing process/applied systems, with the final aim of attaining comprehensive design and
development capabilities.
(3) LSI Applied System Development Engineers
Students systematically acquire LS| and its applied system design and development technologies,
including software, with the final aim of acquiring distinctive system development capabilities.
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After Completion of Master’s or Doctral Program
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Academic Degrees Conferred by AdSM
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Doctor of Science, Doctor of Engineering,

Master of Science, Master of Engineering Doctor of Philosophy
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(saijo Sta. ) — ( Hirodai-Chuoguchi ) 12 min. by bus
Hachihonmatsu Sta. ) — Hirodai-Chuoguchi ) 15 min. by bus

From JR Sanyo Shinkansen Line

(Higashi-Hiroshima Sta.) — (Hirodai-Ghuoguchi) 3mre¥bus

Approxi. 2,000yen by taxi.
It is recommended that you transfer to the JR Sanyo Line at Hiroshima Station.

From Hiroshima Airport
(Woshima Airport) — @raichi S@ 14 min. by bus

e 10 min. by JR Sanyo Line
(_Saijo Sta. ) — ( Hirodai-Chuoguchi) 12 min. by bus
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