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The Nanofabrication Platform Japan unifies select universities and national laboratories, providing the shared use of cut-
ting-edge equipment to the public, thus strengthening the further development of nanotechnology in Japan. The research area
includes: 1) Nanostructural Characterization, 2) Nanofabrication and 3) Molecules and Materials Synthesis. Research sub-
jects from academic topics to industry-related problems are supported by experienced scientists and engineers, and can be
utilized without any investment in expensive equipment or time delay.

Outline of the Nanofabrication Platform Consortium

The Nanofabrication Platform Consortium (NFPC)
contributes to enhance your R&D capability in the nano- and
micro-scale regions to a world-class level, through the use of
leading-edge facilities of 16 shared open and geographically
distributed participating institutions, each with specific areas
of technical excellence. The usage of the facilities are
classified into 5 categories as will be described later, thus
making it possible to realize area- and institution-indepen-
dent research environments for any scientist and engineer.

This will contribute to the mobility of talented persons
and the internationalization of research environments.

Under the management of the administrative office in
Kyoto University, consortium participants strive to enhance
the supporting service in cooperation with each other.

Using the “one-stop service” , you can find the institution
to meet your requirements. The inquiry portal can be found
at http://nsn.kyoto-u.ac.jp/. The coordinator will help you to
contact the institution.

Nanotechnology Platform Japan
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Types of use

[D Technical consultation [D Technical assistant

Users can consult with the scientists of the Technicians help users with the project.
organization. The users can operate equipment in the
presence of technicians.

[B Joint research

One-stop research support which is
conducted with users and institutions.
After the proposal of projects is
approved, results will be obtained

[B Shared-use together.

Users who are skilled to use the equipment can
operate and get data by themselves. Some
institutions have technical programs to train users.

[D Technical support

An on-demand support program in which users ask the
institution for processed products. The subsequent
evaluation of products can be made at some institutions.

General procedures start from inquiries via the web-site, telephone, or e-mail. Your project will be executed after approval
by the institution. The user’s report must be submitted to the institution upon completion of the project (see below). The proposal
submission, approval process of the project, and judging criteria depend on the institution. Please contact the institution directly
by telephone or e-mail.

R o Technical Submission e . f Submission of Apply to
equest for } Contact ec nlc? an Application xecu -|on ° user’s report user’s R &D
the use Consultation project
Form Charge to User result

+ Application form is simple

» After the complete of your project, user’s report (Just 1 page summary ) will be required.

» The fees depend on each Participating Institution.

« If you don't want to open the results to the public, it may be acceptable . Please contact the institution.

Publicizing results

Since the Nanotechnology Platform Japan is sponsored by the Ministry of Education, Culture, Sport, Science and
Technology (MEXT), all obtained results must be made open to the public. However, publicizing results can be delayed for a
maximum of two years in the case of scientific publications and patent application. Agreement on intellectual property such as
patents must be discussed between users and the institution.

Those who want not to open the results to the public for a longer period of time can apply to another system in the institution
other than the Nanotechnology Platform. In this case, separate charges may apply. Please contact the institution for details.

Rates for support

The institution will charge users for a portion of expenditures, depending on the types of equipment used, period of duration,
and institution. Please inquire with the institution in advance.

The rate for users who want not to open the results to the public varies greatly by institution. Please confirm on a case by
case basis.

Nanofabrication Platform Consortium 4
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Hokkaido University
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Office for the promotion of nanotechnology

collaborative research, Creative Research Institution
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Provision of nano-processing technology for various materials.
We work with you to find the best solution for the fabrication and evaluation method

required for your research.

The nanofabrication platform in Hokkaido University
supports nanofabrication experiments, which can accelerate
advanced research, including biotechnology, new material
development and new nano-devices which control lights,
electrons, and spins.

We have nano-micro pattern formation devices including
most advanced high speed scan electron beam (EB) lithog-
raphy system (130 kV), three other EB lithography systems,
laser lithography system, and mask aligner. In addition, thin
metal films, magnetic materials, and oxides can be deposited
by helicon sputtering system, thermal evaporator, atomic
layer deposition, pulse laser deposition system and ion beam
sputtering. Furthermore, we have dry etching systems, such

as reactive ion etching (RIE) equipment, ICP-RIE, and ion
milling equipment that can be used as a function of fabri-
cation materials and accuracy etc., and evaluation systems
including digital microscope, FE-SEM (with prober unit),
and solar simulator.

These instruments are located in class 100 to 10,000
clean rooms for a variety of users.
In addition to fabrication equipment, we help users to
accelerate their research, development of new products, and
techniques, with the support of our researchers and technical
staff, who have highly advanced knowledge regarding nano-
fabrication.

HLrERR ST

T001-0021 JtBEMREHItXIL215%E10T B

eEE KPR BT T
F/ T/ O B HEER

URL : http://www.cris.hokudai.ac.jp/cris/nanoplat/
TEL : 011-706-9340
FAX : 011-706-9376

E-mail : nanoplat@cris.hokudai.ac.jp

FoRARdRE

WEFEERH 36
WS B FREREBEEPOELIcH/MIICEZ T4 =0 AT
A 2R SRR BRC LD F/ D—T 7 il DIt
BESRRE:
o BEEAT vV BTFE—LEEEE
(ZYAZU A ELS-F130HM)
o BEREL—LABEEE (T AZI X ELS-F125)
o |ICPEERETSXARIYF U/ EE (YA RIE-10TiHs)
OVYAVIREIYF VI RKE
(SPP77./AY—X . APX Pegasus-Polestar)
o FFEMEESE (KEIY >, SUNALE-R150)
0 LAYV RNy FEE (FIL/I\y 7, QAM-4-ST)
® JULAL —H —#EFEEE (/XX /L. PAC-LMBE)

Address

03-305 in Sosei, Hokudai, N21W10
Kita-ku, Sapporo, 001-0021, Japan

URL : http://www.cris.hokudai.ac.jp/cris/nanoplat/
TEL : +81-11-706-9340

FAX : +81-11-706-9376

E-mail : nanoplat@cris.hokudai.ac.jp

Facilities

B Number of Registered Equipment : 36

W Feature : Fabrication of photonics nanodevices by EB system and
nano-coating technology by various film deposition systems

M Facilities :

@ Ultra high speed scanning EB system (Elionix, ELS-F130HM)
® Ultra high precision EB system (Elionix, ELS-F125)

® |CP-RIE system (Samco, RIE-101iHs)

® Si Deep RIE system (SPT, APX Pegasus-Polestar)

® Atomic Layer deposition system (Picosun, SUNALE-R150)

® Multi-Target Helicon Sputtering System (Ulvac, QAM-4-ST)
® Pulse Laser Deposition system (Pascal, PAC-LMBE)

BEEAF vy BEFE—LBEEE
(VA= 28 ELS-F130HM)
Ultra high speed scanning EB system
(Elionix, ELS-F130HM)

B BIRNGIY— 12
ZERENTIRE

AI203
TiO2
Sio2
Tio2
Al203

RFE#EREE (Y8 SUNALE)

Atomic Layer deposition system
(Picosun, SUNALE-R150)

Nanofabrication Platform Consortium 6
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Nanofabrication Platform,

Center for Integrated NanoTechnology Support (CINTS)
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Hands-on-access fab., one of the largest open facilities in Japan, just only 2 h 20 min
from Tokyo Station, is making all efforts possible to support your success.

We offer you an open access fabrication facility for
MEMS and semiconductor research and development. The
fab can accept various wafer sizes, including chip size, 47,
and 6” wafers. Users can utilize the fab and operate the
equipment by themselves. Users can also access a great deal
of know-how accumulated at Tohoku University. Our skillful
staff readily support users to accelerate their device/process
design, evaluation, and operations of equipment. The fab can
be utilized for wide range of fabrication processes including
mask making, photolithography, deposition, etching (wet/
dry), diffusion, implantation, polishing, bonding, electroplat-
ing. The open access system contributes to the development
of human resources having practical experience.

The fab is located on the second floor super clean room
(1,800 m?, class 1 to 1,000) of the Nishizawa Memorial
Research Center, Tohoku University. In 2010, we modified a

former production process line for power transistors to be an
open access fab. Therefore the fab is suitable for research as
well as product development. Evaluation tools, such as SEM
and X-ray CT are also available.

[Examples of prototyping]

Accelerometer, pressure sensor, force sensor, magnetic
sensor, photo diode, radiation sensor, gas sensor, solar
cell, piezoelectric device, energy harvesting device, quartz
device, micromirror devices, etc.

Single processes, such as deposition and etching are also
welcome.
[User guide]

The fab will not undertake contract development.
Users operate equipment by themselves with our support.
Consultation and fab tour are welcome. Please feel free to
contact us.

HLrERE ST
T980-0845 A BEEXTEFEFRES19-1176
RIEKRZEEBE—LSMREVY—A FF KR
URL : http://cints-tohoku.jp/
TEL : 022-229-4113
E-mail : totsu@tohoku.ac.jp

EiKEEA RIEXZE Tohoku University

FoRARdRE

BB 83

B MEMSZ D& Ufc 3 B8IR R ERIR T 1
BEGEE:

o L —#E%E (Heidelberg Instruments, DWL2000CE)
o TE 7 Z17F— (x2A) (Suss Microtec, MAG/BAG)
o EFIREEREE (TUA =YX, ELS-G125S)

o 1 AVEANLEE (BH A #85, NH-20SR)

® CVD(x74) (Applied Materials, P-5000 1tt)

o RIE(x8#A) (ULVAC, NE-550 fih)

o Si DRIE(x4&) (FRIBEEIZE, MUC-21  fih)

0 2w (x7TE) CEHEAANAZV R, i-Miller )

Address

Kentaro Totsu
Nishizawa Memorial Research Center, Tohoku University

519-1176, Aramaki-Aza-Aoba, Aoba-ku, Sendai
980-0845, Japan

URL : http://cints-tohoku.jp/
TEL : +81-22-229-4113
E-mail : totsu@tohoku.ac.jp

Facilities

B Number of Registered Equipment : 83

B Feature : Semiconductor fabrication facility for MEMS and other
micro-nano devices

M Facilities :

® Laser writer (Heidelberg Instruments, DWL2000CE)

® Double-side aligner (x2) (Suss Microtec, MA6/BA6)

® EB writer (Elionix, ELS-G125S)

® |on implanter (Nissin, NH-20SR)

® CVD (x7) (Applied Materials, P-5000 etc.)

® RIE (x8) (ULVAC, NE-550 etc.)

® Si DRIE (x4) (Sumitomo Precision Products, MUC-21 etc.)
® Sputter (x7) (Shibaura Mechatronics, i-Miller etc.)

TENIRZATYF+—(CDE)IC&SSi DRIERF+Ov7DFEL
Chemical dry etcher (CDE) for smoothing Si DRIE scallop.

BCVDIC & BEINHEKdoped poly-Si

Thermal CVD for low-stress, thick-film doped
poly-Si

Nanofabrication Platform Consortium
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National Institute for Materials Science (NIMS)
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NIMS Nanofabrication Platform
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NIMS Open Facility for a wide variety of materials and purposes.
NIMS will provide not only advanced equipment but also

prominent skills and knowledge.

NIMS Nanofabrication Platform has been managed
since 2008 as an open facility with advanced nanofabrica-
tion processing systems. We can support R&D activities
to researchers in the various fields of electronics, optics,
nanostructures, environment and energy, bioengineering, etc.

Our clean room has over 30 pieces of equipment which
can perform fabrication on various materials (e.g. silicon,
compound semiconductors, oxide materials, dielectric mate-
rials, magnetic materials, metals, organic materials, biomate-
rials, and complex materials) with consistent processing.

In addition, we provide a valuable environment in which
you can receive different research support under one roof,
as the “NIMS Microstructural Characterization Platform”
and “NIMS Molecule & Material Synthesis Platform” are
located in the same building.

Finally, NIMS Nanofabrication Platform positively sup-
ports basic research and applied development from physical
science to biological science through various types of use,
e.g. “Equipment use”, “Technical support”, “Full support”,
and “Collaborative research”.

HLrERE ST
T305-0047 FWEDIEHFIRT-2-1
NIMSHHIN T 72y b7 A —L
URL : http://www.nims.go.jp/nfp/
TEL : 029-859-2797
E-mail : NIF-office@nims.go.jp

EIZHFRAEREAN YE - TR EE
National Institute for Materials Science (NIMS)

FoRARdRE

WESREBH 32
W 2RO e DR D B ICRIS Ui T E 5t
BESEE:
® 125kV & 100kV BFE—LAREZE

(TYAZHU A ELS-F125, -70002X)
O EENVRYLABNEE

(F/VRFTLHLYY2—23 X :DL-TO00/NC2P)
o SERF RSB R

(FZIVI\y 7 j-Sputter ZZHAARNA=I X li-miller. &)
O RSATYF VI EER

(FLA:RIE-101iPH R ¥E% T2 SRE&QAPS. &)
® FE-SEM, AFMR IR - STl B A

(B3Z/\ 157 :5-4800. Sll: L-trace2. %)

Address

NIMS Nanofabrication Platform,
1-2-1 Sengen, Tsukuba, Ibaraki 305-0047, Japan

URL : http://www.nims.go.jp/nfp/
TEL : +81-29-859-2797
E-mail : NIF-office@nims.go.jp

Facilities

B Number of Registered Equipment : 32

B Feature : Micro/Nano processing equipment for various research
field

M Facilities :
® 125kV- & 100kV- EB Writer (Elionix: ELS-F125, -7000S)
® High-speed Maskless Lithography
(Nanosystem Solutions: DL-1000/NC2P)
® Thin Filim Deposition Systems
(ULVAGC: j-Sputter, Shibaura: i-miller, etc.)
® Dry Etching Systems (Samco: RIE-101iPH, SPP: SRE&APS, etc.)
® FE-SEM, AFM, etc. (Hitachi-HighTech: S-4800, SlI: L-trace2, etc.)

SBEREMRUIN U T—B U 7O AEE A iEE 95308 U EDRER,
A—Y—Z—XB U BB ARETERIR Y v I IR—b,

AMBRXEO—IRTITR>TWARERERE OV T
WA T - ARMER BRI TR REDSRELEET
TRIEVWAME Rz BRI HEE,

Educational program for graduate students.

We positively promote human resources development.

Over 30 pieces of equipment are available for various materials enable consistent processing.

Professional staff support researchers on a range of uses.

Nanofabrication Platform Consortium
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SE fita #4 B Participating Institution

EumrmaEA iE IR TR SRR

The National Institute of Advanced Industrial Science and Technology (AIST)

AISTFH/70t> TR

AIST Nano Processing Facility

MWREEDISVI/N-FT.VM70-F/MI7ACRICEEREREL DAY Y IHAFERHFE
DHHARENSKEALREICES T THRIBAT—ITXEHRLED,

AISTFH/70€> > 7 sk (NPF) &, B D3 AAH %
BEIZL2ENRF/T7/0Y TV NI+ —LD—&
ELTEZEDNSOSKRAFIAEICLDHRMBOIERFIA
ZIREL . EER O RIBGHITZ DRI REBOFER
ANDFTO—FERHTIEEHICEFBEEEVENT
REZHELTWET,

AR BIREB ZF>TUORL W SEmn T o
DEICROBROBWVARELPREDATH X170+
JII70CRICEEGRBEZH DAY VI EERE
BEZONARMZRWTRILHDIATFAFE - KiMTHRE
NTEBDLSBFEVEULET,

NPFIE. 7OEREE. TR EBEEZ90A L LR
BUTED MAFEKOTBHEREI SERLERMEICEDE

TRRRIBRAT—I TEENMTZDESVNARRDS81Y
FOTI\—FTOREABTA XD EHTHIGEULT
FTERZETO>TRDET,

Fic. o /\— B BHCI AN RSB TDHIENT
EBI-RAT V= AR DFHNGEE T . Z<D
HRICSHIATBEWTWET, 2Dt STEXED M RIH A%
ARFEHERE(ALD). aREFREEHEERES
BR7OCREBEICNZ .S/ 7O—/\SIMS XPS&
DA B HERE UL TWS ) NPFTIE B/
NS EHAIFHIEE T —B U TS EDHERE T,

NPFi&. SiRT/I\1 RICRST AL & ER BRL1.
P27 IINAARE RRABAREFEOHFICSHABENTE
NEIFTDOT.EIEICHEBONEDLE TS,

Our experienced staff in micro and nano processes for chip and wafer samples will
support you from the initial stage of R & D to the practical application stage.

AIST Nano Processing Facility (NPF) promotes the
joint use of equipment by a variety of users from industry,
academia, and government, as part of the nationwide nano-
technology platform to build a system of shared equipment.
We provide an approach to resolve technical bottlenecks
which our R&D partners are facing, and promote indus-
try-academia-government interdisciplinary collaboration as
well as the fusion of different research fields.

Even for researchers and companies who do not have the
equipment required for research or who are not experienced
in the field of microfabrication, staff with abundant experi-
ence in micro / nano processing processes can use advanced
equipment and its application technology We will assist
you in the most advanced research and development and

technology development.

In particular, the i-line stepper available for small-piece
samples and wafer samples, is a characteristic device of this
facility and is used by many people. In addition to a wide
array of process equipment, such as atomic layer deposition
system (ALD) equipped with eight kinds of precursor gases,
high-speed electron beam lithography equipment, it also has
measurement and analysis equipment such as Nanoprober
system, SIMS, and XPS, enabling you to carry out sample
fabrication and evaluation in NPF.

NPF can be used not only for Si-based devices but also
for various fields such as compound semiconductors, oxides,
graphene, biotechnology, etc. Please feel free to contact us.

B S
T305-8568 IR D < (FTHEE1-1-1

EEERAMS SR TIAME Y Y — /7O VTR

(NPF)

URL : https://ssl.open-innovation.jp/npf/
TEL : 029-861-3210

E-mail : tia-npf-ml@aist.go.jp

EIRFAREEAN ERKME SR

FHAKR

HEFREREH 53

RS NEREDNS T /N\—FTRZAHMAM L 7O R EBE
BELEE:

O HRENEB (ZJv 7 v NSR-2205i12D)

o EF L —LAMBEEE (TUAZY X ELS-F130ANR)

OV RYLABHEB(F/VATLY Ja—Y3 X, DL-1000%)
o +/70—/\ (AiL/\(FT%./03Y—X, N-6000SSHE!)

O ICPRISIEA A>Ty Fo 7 %EE (A0, RIE-400iPSH)

o FFBMBEB(HYIRTA—R-AVAVILXY, FlexALRE)
o Xy RESEE (AN MAZI X, CFS-4EP-LL)

o ERAAVE—-ANMITHRERB(H/\177/0Y—X, FB2100®)

Address

Nano Processing Facility (NPF),

TIA Central Office,

The National Institute of Advanced Industrial Science and
Technology

1-1-1 Umezono, Tsukuba, Ibaraki 305-8568, Japan
URL : https://ssl.open-innovation.jp/npf/

TEL : +81-29-861-3210
E-mail : tia-npf-ml@aist.go.jp

Facilities

B Number of Registered Equipment : 53

M Feature : Microfabrication Process equipment for chip and wafer samples
W Facilities :
® i-line Stepper (NIKON TEC CORPORATION, NSR-2205i12D)
® Electron Beam Writer (ELIONIX INC., ELS-F130AN)
® Maskless Optical Pattern Generator (Nanosystem Solutions, DL-1000)
® Nano-Prober(Hitachi High-Technologies Corporation, N-6000SS)
® |CP-Reactive lon Etching Machine (Samco Inc., RIE-400iPS)
® Plasma-Enhanced Atomic Layer Deposition System
(Oxford Instruments , FlexAL)
® Sputtering Deposition System
(SHIBAURA MECHATRONICS CORPORATION, CFS-4EP-LL )
(sputtering, electron beam evaporation)
® Focused ion beam system
(Hitachi High-Technologies Corporation, FB2100)

+/70t> 7 HER Y ) —>I)L—L NPF clean room

AV FHFEF  Spin light emitting diode

ANTOESREARBGEROREFVT

Test chip of heterojunction solar cell

NPFEIF—D@E&RER

Snapshot of NPF seminar

NAYOREF VT

Microchannel chipdiode

Nanofabrication Platform Consortium

The National Institute of Advanced Industrial Science and Technology (AIST)

12



13

SE fita #4 B Participating Institution

EsAsEA TR K

University of Tsukuba

HBEKFPHEMIT 7Y A —L

Nanofabrication Platform

X X
BLIE RS

University of Tsukuba

FIB-SEMIC& 2 EEMI SN BHREZHRDIC. BELERMZIELNABSZIRHBULET,
Fl PE - MRAMRREL LU EERTTESHIEAEOne-StopF—ERAZBRELTVWET,

FRERETIK.F/ILo7bOAZI R FxRLEL
T TINAAVZ 2L =y aVICLBMBRIOCTINAR
HEH ENEEMRML T DY AR HEREIR O HERE . B
NI BEE U T/ XD K SHE AV AT BE 7R SE im0 73
HAKSRHERA TOWEI R T/ M RYZ1L—Y 3
>~ (SILVACO, ATHENA/ATLAS) IC&KB3RTTOEE
BRTINA RZEGTRLVEEYZaL— 3> & FIB-SEM
(Helios NanoLab 600i) zAWHMEOERINTES
PRBRNZEDEHETILFIB-SEMTIE. B PHE
ERZEDE WM B ORI T2 T TR T/INT ADE)
ERREBEFMOBR. BRI PEMZFDOZR SN WITRIOH

MM THERICED  RU RN ZIEENNBLET,
Flc.BFIREEEE. NNV —VBREIVIITAVRT
LDIN=FAI VTR VETIR AHTDOHTHRID
LTHFEVWWLEITZES FIREREERZTHNICHE
LTWE T &Ko, SHZICIH U T SR AR OIFHEICHE
AICT SR RE T & 5T, DL XX DYE - M B ZE
HE EERNREMRAEDEEZRILT DD K
MZBEEHICLDTOCARMBEROEEF. €+ —%50D
HEFREZR SR DEFENLEEBEICED HEH
One-Stopt—ERZRHFELTVET,

Nanotechnology apparatuses such as FIB-SEM with the capability to produce ultra-
thin samples for TEM and SEM imaging are available. One-stop service is offered in
collaboration with NIMS and AIST in Tsukuba.

University of Tsukuba provides a wide variety of
nanotechnology apparatuses such as device simulator,
mask production by laser lithography or e-beam, thin-film
deposition chambers by e-beam evaporation or sputtering,
FIB-SEM, FE-SEM, and parameter analyzer for character-
izations of device performance. In particular, SILVACO is
a 2D and 3D device simulator that performs DC, AC, and
transient analysis for silicon, binary, ternary, and quaternary
material-based devices, enabling the characterization and
optimization of semiconductor devices for a wide range

of technologies. Another attractive apparatus is FIB-SEM
(Helios NanoLab 600i). Highly valued SEM imaging, the
capability to produce ultra-thin samples for SEM/TEM,
and the most precise prototyping capabilities are available
regardless of hard or soft materials. We also provide training
opportunities for those who plan to use e-beam lithography,
wafer dicing machine, photolithography, etc. regularly. One-
stop service is offered in collaboration with NIMS and AIST
in Tsukuba.

HLrERE ST
T305-8573 ZWE DK IEHREET-1-1
FURKRZE MM 72y k74 —LA
URL : http://www.u-tsukuba-nanotech.jp/
TEL : 029-853-5804

E-mail : staff@u-tsukuba-nanotech.jp

EMKFEEAN HiEXE  University of Tsukuba

FoRARdRE

WEFEEH 17
B FIB-SEMZRW-EEINT &SN RERR
BELGES:
e JOER/FTINAAYZaL—5—
(SILVACO, ATHENA/ATLAS# Dftt)
o XN\ F IV TEE
CEBEANNOZI R, CFS-4EP-LL/i-miller)
o EF IR BB (ELIONIX#t, ELS-7500EX)
ONG =R T TTA VAT
(Heidelberg instruments, uPG501)
e T—/\F1I < (DISCO, DAD322)
® FIB-SEM (FEI, Helios NanolLab600i)
o ERAMEFEEREFIEME (HiZ/\1772, SU-8020)
o EERT/O—THEME
(Bruker, Dimension Icon/Multimode8)

Address

University of Tsukuba
Nanofabrication Platform
1-1-1 Tennodai, Tsukuba, Ibaraki 305-8573, Japan

URL : http://www.u-tsukuba-nanotech.jp/
TEL : +81-29-853-5804
E-mail : staff@u-tsukuba-nanotech.jp

Facilities

B Number of Registered Equipment : 17

B Feature : High speed processing and high resolution observation
using FIB-SEM
M Facilities :
® Process / device simulator(SILVACO, ATHENA, ATLAS, and others)
® Sputtering equipment(Shibaura Mechatronics, CFS-4EP-LL/i-Miller)
® Electron beam lithography equipment(ELIONIX, ELS-7500EX)
® Pattern projection lithography system
(Heidelberg instruments, yPG501)
® Wafer dicing machine(DISCO, DAD322)
® FIB-SEM(FEI, Helios NanoLab600i)
® FE-SEM(Hitachi High-Tech, SU-8020)
©® SPM(Bruker, Dimension Icon/Multimode8)

FIB-SEM%E FIB-SEM

VULV DER

Photograph of a weevil species.

VI LYDEEDSEMER

SEM image of a scale of a weevil.

Nanofabrication Platform Consortium
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EiAsEA RS

The University of Tokyo

BT 571 —F /5t /

Ultrafine Lithography and Analysis Center/

ey

KERTERMAER VATLTFHA VAL EYY— BETINA AL ‘ B Y5 To—

System Design Center, School of Engineering

HIDD—FMICII DEFRB VX 17 A=/

—7)=Vib—L&

SR KHREFREEREZIUSHETZ—RDOMIRENSI<HBIDHDIC!

BERAZTIE 201 2FE K0 WMMIT T Zy R T4 — L
WREEEARAREB VAT LRFBERREY T —
(VDEC)N'ZFE L. £EHFEFM AR E L TOMF D
BRzLEIHRZEE BAOE IR ENFL LICE
NEZBGERFIEDIATENc—RBL R DFFHIZR D
S5/ TCEHU MO ZDZ . VDECIFTZERAR
BHCER U BEE T SRR A2 WA E ST S R R
REMAGERRIEKR BRAXR) ED—EBDOEEZHED.
FIFRE OIS > I EFBAIREZRHELTSDET,

#IODD—ZF M AR L ERFIEDND DR RED
—EMICT DR RRFRELIRAEILIADEFHRIE
2R 1ZE0600¥KDRA—/I\—0 ) =)L — L& Fhtt

DEHICE>THEINLTEELMFREMAICEZ S,
BFIRHERENIEOEETI . EEOXIEE R
HEOEENSHK OB EZZ TR . COEENEE
REZBDORDOEDLSZIBRETCERICFIATEERY,
FRIA—TYVRIY— | ICERT 2% -Ef- KFEOD
339 EMNS 750 =M I FIFAENERKL. FE1AE

FERIUEAZEUTHIAESNTWET,
VDECERRIIBNSDI Y 3y THDIRIBIEERD
(VLSDEREXEERAE U HIELIVLSIZERARML R TR
VEBDICIN T3 2 7RANI Ot AEBMEMS #AE % 12 14
LW SEimf R SE AR E T ke Z = R lC
FIRTEDHRINICEAMR . [BICHEELFEE N,

Excellent MEMS and nanotechnology apparatuses such as ultrarapid EB writer
are waiting for you in a Class #1 super clean room in the center of Tokyo.

Since 2012, the University of Tokyo's MEXT Nanofab
Platform Team have been operated by VLSI Design and
Education Center (VDEC). Its careful operation based on
its quarter-century multi-use open research and innovation
platform experience have led the site to acquire a good rep-
utation as a world-class nanofab site. To further extend the
activity for users in this new Reiwa Era, VDEC joins to the
Faculty of Engineering and strengthen cooperations together
with adjacent TEM/SEM and Material Analyses Center as
well as Nanofab sites in South-Kanto area (Tokyo Tech and
Wiaseda).

The site is in Takeda Building at the University of
Tokyo Asano Campus in Yayoi area, somewhere in that area
the ceramic vase that became the Merkmal of Yayoi-era
(B.C.300-A.D.300) in Japanese History have been discov-

ered. The users can benefit the supercleanroom of 600m? in
area including the “Federal Class #1”, as well as “Research
and Production” quality machines, such as high-throughput
EBeam writers. Due to the Team's competitive research
and development activities including collaborations with
the machine companies, the users can always benefit the
latest cutting-edge techniques. The users can easily learn the
usage from full-time engineers “as if the UTokyo site were
its own homeground”, and can keep such knowledge inside
their research groups. This “Open Platform Policy” have
been widely accepted by 339 independent research groups
of companies, inside and outside UTokyo public entities.
The room access count exceeds 15,000 / year by the over
750 subscribers.

HLrERR ST

T113-0032 HREXRKHE2-11-16
RRAFHRAL®AE) 3065=

VATLTHA VMR EY T — BEBET\A RIREERPT
F/TO/AY=T IV NTA— L TEBE

WEYR—Yv: ZHER #EHF
URL : http://nanotechnet.t.u-tokyo.ac.jp/
TEL : 03-5841-1506

E-mail : nanotech@sogo.t.u-tokyo.ac.jp

EMKEEAN RRKZE The University of Tokyo

FoRARdRE

WEFREER 47

WS AT IO S8 Y FOMMEBEN. 7 L1 AT —)LEIE I8
EIEERBFIREBEREE L — T — BB

W%

mﬁkﬁﬁa?‘@ HEZEE (28) . L——HEEE(1 &)

O BEEREE (PR/N\>FTAKN F5112+VD0T1.110nm./—R#,
ENFE0NM(BE). 44 > F 0 IT—/\1 KEEEDSEREE)

o BEMREREREE (7 R/ FTR L F7000S-VD0O2, +#inm./ —
Rig) D2&7R5 U,

o | —H— il E (Heidelboerg DWL66+,406nmig, 'L
AT — ) ERER) L& 5% @ MlEE N PR T,

® N SEIRN S8 >V F LT REUEH HEEANH D £,
/ﬂF'OIﬁ:/ﬁ E(SPTS MUC-21 ASE-Pegasus)z&
BICPTYFv—5H. ATIAF 41— (DISCO DFL-7340)
[E32N I\/IEMSt:%éﬁ@%%tiﬁ%h?ﬁﬁo’cmi%

Address

Dr. Yoshio Mita, Platform Site Manager

System Design Center, Platform Device Research Division
Nanotechnology Platform Operation Bureau

School of Engineering, the University of Tokyo

Takeda Building 306, 2-11-16, Yayoi, Bunkyo-ku,
Tokyo 113-0032 Japan

URL: http://nanotechnet.t.u-tokyo.ac.jp/
TEL: +81-3-5841-1506
E-Mail: nanotech@sogo.t.u-tokyo.ac.jp

Facilities

B Number of Registered Equipment : 47

B Feature : Rapid and Precise Large Area EBeam Writers (2
machines), Greyscale capable Laser Writer (1 machine)

M Facilities :

® Ultrarapid machine (Advantest F5112+VD01, 110nm-node, 50nm
capable (photo) machine. Nominal exposure time: 1hour / 4inch),

® Ultrafine machine (Advantest F7000S-VD02, 1-node machine), and

® Laser writing machine (Heidelberg DWL66+, 406nm, grayscale
capability) can cover wide-range applications. Substrates from chip
to 8-inch wafer can be accepted.

® Nearly all key machines for MEMS device are available such as
five ICP RIE machines such as Deep RIE (SPTS MUC-21 ASE-
Pegasus), Stealth Dicer (DISCO DFL-7340).

B - KEEE L E & 50nmx 7mmIliz 51>
=L

AV FI—/\EEBETHE T (F/TI7vh
BRAMHRIEE BT LR ICTIREY

Ultra-rapid and large-area electron beam writing machine and 50 nmx7 mm
isolated exposure example. Exposure takes only several tens of minutes. (SEM
photograph taken in U. Tokyo Nanotech-plat Analysis Center)

VUIAVEELIVFUITREL

1E300nm. RS 10umiB DA

TL—FVT

Silicon deep reactive ion etching machine and 300 nm-wide, over-
10 micron-deep, fine grating example.

Nanofabrication Platform Consortium
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riaA FHHEHAXS

Waseda University

+/+54 7RI/
F/F9/0I—- I —F YT~

Research Organization for Nano & Life Innovation/

Nanotechnology Research Center

BEH>EKMICELDET AR MNEBEFRDERP R -TA NIV Ty FU T EVWSHERE
Z7AERCMAA V7)Y METE LVEEESEMICESIMITHRIENICT>TVET,

BEREXRZEFERISENSI12FZNMFT/INATIY
Y—F >y — COEF/F70/OY =Ry T—0(F/
FYMERFZRYRT—7(LCnet) EDOREANEEE
AW T O Dz - R iE=EREL.F/ T/

V=Y —Fe s —IcENLTH/To/OY —RER-
HEDOWRLZESHTEFR Ul

Fr. ZOEEEEABELTTH/ EIERMEHEE
(R:F/ - A TRERREERE) 2 RIL T/ To/8Y —
DHICRITZHAR R AE UTERIEDE LD AR
AR IS U CRIBEREINT 2L EDICERZDIET
BFonNfcA@EZbEICRITEZIT>ER UG

INSDERERTIE DN/ D/\VE M/
TZYNTA—=LOAVY =V T L TIZISER U TZ R
ZMICHIGA RN DEIRY A X2 & FBWFH /7100

=RTTIIEMEZE#HEUCTESEZEREERBLUE
MIXE LT —7OREFALEINIEEFN
ZISAUTTI\A AR REET RIS IR 1 Z1TVWE T,

ARICH T2 RETOEELMFTHAER
ZROXEBENIEZITOICETHD . INIEMOXZE
ErEtEICI3E W R TERARZ B OER RIS AH T,
BEROCHBZRFHELTVET,

We are actively fabricating high aspect ratio structures using plating technology,
and processing using imprint technology and direct bonding technology in addition

to the conventional processes.

Waseda University has equipped facilities and equipment
since 2001, and established “Nanotechnology Research
Center” to promote research and education in nanotech-
nology, by utilizing various public funds such as high-tech
research centers, COE, nanotechnology network (hanonet),
and the low-carbon network (LCnet).

In addition, Waseda University founded the “Institute of
Nanoscience & Nanotechnology(Research Organization for
Nano & Life Innovation)” for administration. It supports
private companies and public research organizations as
well as within the university, as an open infrastructure of
nanotechnology, based on the knowledge obtained through
studies in the research center.

The know-how obtained through operational achieve-
ments to date will be leveraged for utilization in the
Nanofabrication Platform Consortium. We will execute
“support of nanofabrication using electrochemical reactions”
and “support of nanofabrication using green processes and
device characterization” with a focus on nano-fabrication for
various materials and substrate sizes.

One feature of our research center is the support of
research by staff members with extensive experience in
research and development in private companies, which is
unique to Waseda University.

HLrERR ST

T162-0041 RREHEXEMRALEEHS ] 3&EH
EAXREMRFEFEY Y — 120-5 588

BRAKRZEF/ T/ 09T 5V NI —LEBRE

URL : https://www.waseda.jp/inst/nanolife/project/
nanotechnologyplatform/

TEL : 03-5286-9067

E-mail : ntrc-office@list.waseda.jp

FREAN BfEEHAKXS Waseda University

FoRARdRE

WEREEH 34
WIS ZHRBEMITHE AN DERT A X ERIEHRNF/
N7 A= RITITEAT
[ EaAe
LR =t 57)'33“:% (/29I xR
O HEAEE (X—ANryOT7 vt SBGE)
O 7RIV ILAVTRY V3> (ALD)
(Picosuntt.SUNALE R-150)
o ERA AV /BFE—LINTEHREEEB(HIL/ \1 7% NB5000)
® BTSN NHEB (RRA VA VILA Yt nanofinder 30)
o JO—ME A HAMTEE (JEEEAEFT. GDOES)
o SMME7O—/N(REEZEM. FiEm)
o SERENAIEE AIEREE
(VEIZBLAEFT. UVISEL ER AGMS iHR320)

Address

120-5, Research and Development Center
513 Wasedatsurumaki-cho, Shinjuku-ku, Tokyo
162-0041, Japan

URL : https://www.waseda.jp/inst/nanolife/project/
nanotechnologyplatform/

TEL : +81-3-5286-9067

E-mail : ntrc-office@list.waseda.jp

Facilities

BNumber of Registered Equipment : 34

W Feature : Nano/micro three-dimensional processing technology that
can handle various materials regardless of the substrate size

M Facilities :
® Precision plating apparatus (TECHNO CONSUL, Custom order)
® Bonder (Suss MicroTech, SB6E)
® ALD apparatus (Picosun, SUNALE R-150)
® FIB-SEM (Hitachi High-Technologies, NB5000)
® Laser Raman Microspectroscopy System
(Tokyo instruments, nanofinder 30)
® Glow Discharge Optical Emission Spectrometer
(HORIBA Scientific, GDOES)
® Probers station for high voltage (NAGASE, Custom order)
® Spectroscopic ellipsometer
(HORIBA Scientific, UVISEL ER AGMS iHR320)

FIB-SEMEEHBIVOIFR UG T\ A ZDE

FIB apparatus combined with SEM and fabricated channels in a fluidic device.

HRFEHEEBR L ORBERNOMER

Atomic layer deposition apparatus and cross-sectional view of a sample
deposited by the apparatus.

Nanofabrication Platform Consortium
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EuA%EA BRI L EANSE

Tokyo Institute of Technology

BT AR ZE R
ARRERRMTAFTFA

Laboratory for Future Interdisciplinary Research of Science
and Technology (FIRST), Institute of Innovative Research (lIR)

EEREELB 7 RINAMF—DBEDOK. REOERGLEREZHMIFIUTWSEFE—LEARKE
ZIUOHETHILEMHBEN - BFTINA ARICHIZ KRR BREDFATEEY,

RRIERPRIPRAM AR TR R EE BT 5T
FRICEWTIR S 2 RFERIE by Ty UK DF/ 181
BROEBEETHIBEFE—LEBZHOE LI
BEBREXM T,

20nmI A DWM/INY =V R ki e E#EE LT,
HREDREICIGUTHEEE /TR /MEFEREDTN
A ABEICEERBRADGEEXRTZET3IRITT/
BEERET IR ENLERMERELIT.ERGHET
BFE—LBNZE TG RICIE BRARELESIEIEE
ICBLBDEI AREBIERAREEICLZILEY
FERBEREF MBS ZED LT/ ABE-BAIH
HRSEBEFOHARMEVTHRALTVET,

Flo At EYEEHFEERLE VT - BF T/ ZEHD
TeDDIEWNS TI\DEFFE, T/I\NA ZYPBE THRHAAT
7 RINA ANV ATHET T,

FABRBEDTATTICEDWHEETS I,
MM EENBRAEICRBTCEARMAITZEEL U
FIFEREELTWEY,

T EREhEENZRUEEREFE— LB
DIEMND DI ERHEH AU CRERE TEFMAEYT
BEFE—LBRARV IO EFE—LBNEKEEZR-
EEERZ AREEOZENZNOEAEEZSVVER
EILT 255 EZBIEUcXIBETHIHRRMIEE-
R —ILEBRELET,

With the advice of experienced advisors, equipment designed for optical and
electronic compound semiconductor devices including electron beam lithography
systems maintained the highest overlay accuracy are available.

The supported area by the Laboratory for Future
Interdisciplinary Research of Science and Technology
(FIRST), Institute of Innovative Research (IIR), Tokyo
Institute of Technology is top-down nano-fabrication tech-
nology, mainly based on electron beam lithography.

Based on the technology to realize 20-nm-class fine pat-
terns, we provide 3-dimensional nano-structure fabrication
technologies including pattern transfer to many kinds of
thin-films such as semiconductors, metals or insulators. Our
highly accurate overlay patterning technology of electron
beam lithography enables users to realize a wide variety
of fabricated structures. Other equipment for fabrication
and observation of micro- or nano-structure, such as a
metalorganic vapor phase epitaxy system for compound

semiconductor film epitaxy and are also opened for users as
shared equipment.

We can also provide advice regarding device physics
knowledge, based on long experience of research in optical
and electron devices, especially for compound semiconduc-
tors.

The major style for our support is technological
surrogate, in which the intellectual property right remains
entirely with the applicant. To familiarize the technology by
electron beam lithography with overlay exposure, we hold
an intensive electron beam lithography course. In the Kanto
district, we have course every year with AIST. In other areas,
we co-organize courses using electron beam lithography
systems with other major universities/institutes.

WSS
T152-8552 ERREERXAKML2-12-1-89-2

RRTER PRI RN BT R e R R A R JE P
EXREEE  BANE

URL : http://www.pe.titech.ac.jp/gnerc/nano_support/
index-j.html

TEL : 03-5734-2572

E-mail : miya@ee.e.titech.ac.jp

EMKEEAN RRIEKE Tokyo Institute of Technology

FoRARdRE

WEREEH 28

B . BVWELRELERE (o<B3nm)ZFOHABFEEF
E—ABEHEEIBX-6300

BELGES:

O VR LABHEE (KREARMF MX-1204)

o VYU NEFE TN LB (Suss MA-8)

o O—ROVIF v\ ECETFHRESR(TI— )

o G ERERERREE (HAMESR HR3246)

O UTITIAAY Ty F 7 EE (A RIE-TONR)

o EEHRE FIEMER (A 84EFT S-5200)

O FIB-SEMTF27/LE— LN TERREE (JEOL JIB-4501 %)

Address

Yasuyuki Miyamoto, Program Manager
FIRST, IIR Tokyo Tech,

2-12-1-S9-2, Ookayama, Meguro-ku, Tokyo
152-8552, Japan

URL : http://www.pe.titech.ac.jp/gnerc/nano_support/index-j.html
TEL : +81-3-5734-2572
E-mail : miya@ee.e.titech.ac.jp

Facilities

BNumber of Registered Equipment : 28

W Feature : Electron Beam Lithography System, JEOL JBX-6300 with
highest overlay accuracy (0<3nm)

M Facilities :
® Maskless Exposure System (Jpn. Sci. Eng., MX-1204)
® Contact Aligner (Suss MA-8)
® E-gun Evaporator with load-lock chamber (Eiko,Custom order)
® Metalorganic vapor phase epitaxy equipment
(Taiyo Nippon Sanso HR-3246)
® Reactive lon Etcher (Samco, RIE-10NR)
® Scanning Electron Microscope (Hitachi, S-5200)
® Multi-beam FIB/SEM system (JEOL, JIB-4501etc.)

BAABETE EFE—LBNEE JBX-6300D/EK
INEREEIFS0/100keV, ERIGIE GO EIRZEFo<3nmIU T,

Electron Beam Lithography System JEOL JBX-6300.
Acceleration voltage is 50/100 keV. Measured overlay accuracy o is <3 nm.

BEUMDN\A LAV =0T 57y EICAR200nmT7 Y F Ry MEE
ERBLTA

F/FU/AYV—=RYRT—=0T70OY 27 N TOEMRITICL S KR,
ZDBHEFETILE N, SAHIRENAIEE Z1T o 1o

Anti-dot structure with 200-nm-period in 6-uym-wide bi-layer graphene.
Support by technological surrogate in Nanotechnology Network
Project. The structure was processed into FET and Shubnikov-de
Haas oscillations were measured.

Nanofabrication Platform Consortium 20
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EuxxzEA [ EKRE

Nagoya University

hEE- AR RHER /

F/70/09—=T 5y 7 A —LEE
Technical Center of Nagoya University Equipment Sharing
Promotion Office/ Nano Technology Platform Consortium

g

‘
nano-fabrication
NAGOYA UNIVERSITY

PERER R KRR DREIRREF ZFIAL, BRI - 75 XAVRELENS
F/BE T/ TN A ERETRENICKIELE T,

BEBRBE F/TU/O0Y—ICBBET B RER I
FEHBLVENSICHBERDEBIMRIBE CEEAHMRL
B AR BEAMEL I vV AR RL B R R
BENTH U T RAHMDEREREM. VYT 571 —5
i 72X Ty Fo 7 Eifia R U TR /R,
F/EER T/ TINA AR R E S E S FRRIBEETS
CEMTEFT,

BHEMICIE ) —VIL—LEDRERICEITE R/
TP FIRIEYF I —CEKBBREOER TANIVTZ
TAVPEFRIVI ZT71 LB T A AV EAPK
STy FUTEBICEZ T/ TORARE TR FHE
NIEMIE SBEXIREITIC LD REAITPEERITGE %

BREBROMNAE / \UDRMBICE>THIRST/AEL

F/TACRF/TINA RO RFEFEERILSEZELUE T,
AREETE TROEMBLVOZEZITVET,

OF/ AT =)/ AV ART — )i/ 5 — FE B it

OF/Eei& - +/ BIRF BT

OF/ Ry~ -/ BEEDRT BT

O7ZARZRWVERBMBOTYF o7 ELD
REAIBERAT

OBBEE T N7/ \1 R EERIAT

OMEMS - NEMSHEE /SR A

OB BRI (FEEMELBEM L B EL B Rl
EHEM R E) DTERB T B AT

Comprehensive technical support from film deposition and plasma
treatment through nano-structure and nano-device fabrications using
largest scale advanced facilities in Chubu area

Nagoya University has many advanced facilities to pre-
pare and process various electronic materials, i.e. semicon-
ductor, magnetic, dielectric, ceramic and organic materials,
and also has the technical know-how to develop new kind of
devices using such materials.

The university offers a wide range of support for
nano-technology research and development, such as
nano-material and thin film processing using magnetron
sputtering and molecular beam epitaxy, nano-structure
patterning using electron beam and photo lithography, micro
and nano-device processing and material analysis using

X-ray photoelectron spectrometer, scanning electron micro-
scope, X-ray diffractometer, and atomic force microscope.
Typical support provided at our facilities is as follows:
-nano-scale and/or micro-scale lithography and patterning
-nano-interconnection and nano-electrode processing
-nano-dot and nano-structure alignment

-plasma etching and surface treatment

-electronic and photonic device processing

-MEMS and NEMS technology

-thin film preparation of semiconductor, magnetic, metallic,
ceramic and organic materials.

HLrERR ST

T464-8603 £ EMTERATEHR

BEBERPREMR - R T LIIFRT
WMHEMIT 2y b 74— LEBE

URL : http://nanofab.engg.nagoya-u.ac.jp/
TEL : 052-789-3639

E-mail : info@nanofab.engg.nagoya-u.ac.jp

EikFEAN @HEXE Nagoya University

FoRARdRE

HEFREEH 67
BSECBEERNS T/ TN RIER-ET
BESEE:
o ETIREHEE (HAE T, JBX-6300FS)
o 7 AN L—YINT o 7L (A, UFL-Hybrid)
0 3T/ XAV R/ Y FEE (BIERERT, HSR-522)
o AV ALZE (HFHEH, NH-20SR-WMH)
o ICPTyFV /& (7)L/\w2, CE-300I)
O 3IRTL—-UVYIZT4VAT
(Nanoscribe, Photonic Professional)

Address

Nanofabrication Platform Office
Institute of Materials and Systems for Sustainability, Nagoya
University

Furo-cho, Chikusa-ku, Nagoya, 464-8603 Japan
URL : http://nanofab.engg.nagoya-u.ac.jp/

TEL : +81-52-789-3639
E-mail : info@nanofab.engg.nagoya-u.ac.jp

Facilities

BNumber of Registered Equipment : 67
W Feature : From film deposition through nano-device fabrication

M Facilities :
® Electron Beam Lithography System (JEOL, JBX-6300FS)
® Femtosecond Laser Microprocessing and Analysis System
(Kisoh, UFL-Hybrid)
® 3-sources Magnetron Sputtering System (Shimazu, HSR-522)
® |on Implantation System (Nissin, NH-20SR-WMH)
® Inductive Coupled Plasma Etching System (ULVAC, CE-300I)
® 3-dimentional Laser Lithography System
(Nanoscribe, Photonic Professional)

2U—=>)L—L($4#BIIZE) Clean room for lithography

AfEZE 53 RTY(7A SIEMR EICELLIZOY &

MERY RT—7 Ge/SiGeHtHIR#EE

Three dimensional microfluidic Strained-Ge/SiGe micro

network with circular cross- pillar structure formed on Si

section substrate

SiffEmEEt 7L+ GMRZ=FZHALIY17OHS
ReZus

Micromachined microneedle
array for transdermal drug Micro magnetic sensor using
delivery system GMR effect

Nanofabrication Platform Consortium 22
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szAr3v2E SEHITEKRSE

Toyota Technological Institute

MRREREEREYY—/
F/79/A95—=TFYvRI A —LiGB

Center for Sharing Research Facilities/
Branch of Nanotechnology Platform

TTI Nanofab Platform for Hybrid “Monozukuri”

DVAVRDFA %I -ViR. h—

M BRIMESEHTNITICX AT,

AEED. F/BERF.MEMS BFROMEEZRA . KMTHESPRTICHIETEXY,

KRE - FEE ERATEICKRBEDHDET,

HEIY—2I—LAIKIE2 )Y R (B~41 VFXFIE) D
—EDEERBZRA. LHRGEECRFHENERET
EXICOEBZAMCIMAARR BT/ BECRFOMHR
TEDDHREHNEELUCHE - ARBLOARZIE
EHEEDHTED VYAV RICBEST . N-VIRFEE K-
A=Y - B R- BEMRE SRR T/ BEDREIC
I 3XIEEITVED,

HEI)—2I—LRB EETEBRBROSHZEED
RiBE22EEXOXERE 1 AN EREXIEE
T>THED BELBEMIEECRITICHIE TEX I XE

BLOMRERFICIT. F/BEDII T - FHIABDORIBEFN
RE TS ZRMAEBENIRICHHLET,
AKEBEICFI4EBDEBENEZRINTVEIN . Z0D
HOERESEHRAWLITE T AEEM. F/BERT.
MEMSZEICELTERERMRE ERiEzHLTED. B
EEMTZRETEERT. 7O—T7 BEMECXRETEERR
E BT RS — D P CRRICH N TEEX T,
FHAMREESOHFEHRTOLAEE FE R ZkGE
FfEL (20195 THE33E)  XIRETPIREI D DFEE S
BRAWTER U Kc 2 HEARZ EMUTEE LT,

Our supporting region includes processing not only Si but also IlI-V, carbon,
magnetic, and organic materials realizing their hybrid structures. The high-level
researchers and facilities for solar cells, nano-devices, MEMS can serve related
technology. The technical staffs can support the entrusted processing. The
workshops and supports for companies are active.

The clean room is open to outside researchers as well as
members. The lineup of Si micromachining facilities (3-4
inch) can be used for realizing a variety of devices. Based
on this technique, the laboratories studying nano-structures
or nano-devices collaborate for supporting the relating study
and research. Our supporting region includes processing not
only Si but also I11-V, carbon, magnetic, and organic materi-
als realizing their hybrid structures.

The facilities are well-maintained by three experienced
technical staffs. The operation can be taught, or processing
can be entrusted as a service. Laboratory team members
have the know-how and fabrication/analysis facilities, and

our team members collaborate to give support.

In addition to 34 machines registered, many other facil-
ities can be used. Although our institute is small, the high-
level researchers and facilities for solar cells, nano-structures/
devices, MEMS can serve related technology. Analysis and
evaluation of samples are possible at one place using nano-
probe microscopes and X-ray analysis machines.

The workshop on semiconductor processing is open
annually (33rd workshop at 2019), and ones on X-ray anal-
ysis or vibration spectra are also open. The location is near
Nagoya University and offers collaboration covering the
Chubu area.

FREANIYZE EHIFEKF Toyota Technological Institute

HLrERRSE

T468-8511 ZHEMARARAA2-12-1
SHTERPMEEL ARABHIIN—T  EE

URL : http://www.toyota-ti.ac.jp/
kenkyu/nanoplatform/index.ntml

TEL : 052-809-1725

lﬁﬁ( VAV EEBYEOFT/HHEMIO/N\A T )R

BEGEE:
® RFEHEIEERE (Ultratech/Cambridge Nano Tech, Fiji F200)
o (A iTEAHEE (VARIAN, 200CF4)
o EFE—ABBEEE (VL RAT v, CABL-8200TFE)
OV RI TV FZAFEE(X—R Y1707 v7.MAB)
O YR LABNEE (KEARUF MX-1204)
® Deep Reactive lon Etching#i&
(FR1E% TZ Multiplex-ASE-SRE-SE)
o SV VUANEE (L= 3—.inVia Reflex)
o fftxd P L EFINERIELERE (MR~ =2 X,C9920-02G)

E-mail : nanoplatform_office@toyota-ti.ac.jp

Address Facilities

Minamizawa
Research Supporting Group, Toyota Technological Institute

B Number of Registered Equipment : 34

M Feature : Hybrid micro/nano-fabrication facilities for Si and other

different materials

2-12-1 Hisakata, Tenpaku-ku, Nagoya, 468-8511, Japan BFacilities -

® Atomic layer deposition system (Ultratech/Cambridge Nano Tech, Fiji F200)
® |on implanter (VARIAN, 200CF4)
® Electron-beam drawer (CRESTEC Inc., CABL-8200TFE)
® Mask aligner (SUSS MicroTec, MAG)
® Maskless pattern generator (Japan Science Engineering Co.,Ltd., MX-1204)
® Deep reactive ion etcher

(Sumitomo precision products Co., Ltd., Multiplex-ASE-SRE-SE)
©® Raman spectrometer (Renishaw plc., inVia Reflex)
® Absolute PL quantum yield spectrometer

(Hamamatsu Photonics K.K., C9920-02G)

URL : http://www.toyota-ti.ac.jp/
kenkyu/nanoplatform/index.html

TEL : +81-52-809-1725

E-mail : nanoplatform_office@toyota-ti.ac.jp

VUAVEETYFVT EFRGER

&
BEAFrOy7OMNES 2 LTIYF
Y7 Ul bt ERRBIbE R ETY F
I TEBIC LB FRTER

The Si grating with the smooth sidewall
obtained by the combination of the dry-
etching recipe giving the low scalloping
and the subsequent oxidation and oxide
wet-etching.

=

Deep reactive ion etchingZ &

Deep reactive ion etcher

H7OER BEANOHMM/ Y — K

( )

k Toum 1 J
MLy XHHE (HEZ600um) IR LIcEY F
4umoiET,

4pm-pitch line-and-space pattern on the convex

lens surface (height difference of 600 um). NATFZAFKE Mask aligner
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EizxsiEA RARKE

Kyoto University

FRESHEMREEEYY—/
F/79/09—=I\T#R

Center for the Promotion of
Interdisciplinary Education and Research/
Nanotechnology Hub

Nanotechnology

Platform
KYOTO UNIVERSITY

1008BDY—ILEEIXA/IN— EITEMAMD. . F/77/A9 =551 T7HLITVAXT,
BIB=DTA TP &N FICLEY, Nanohub for Your Ideas!

RERZF/T7/OF—N\THHIF1008BORFHH

WA T3 B 142 0EPIRINE = HE T 2T~

YNNI A—LZRELT ANADIHAREDERKRICI Y

AMzelH - BB ER- Mt 21D T —TV)L—7

AR RARREE AN RREZREUET,

1. 2B KRLGER-BREMARZVT/\LAXILTINI
HES BIEMNTESRF/ - Vr7ORET1 V&R
YIS T4 —REE YA BN LY ZANRG
F/MEMNI-RIREE - KBRS TYF U,

BEE
F RS- STTEE - SEMAFM. SL TR,

2. Ah i E UTER
LN\TRURERERZOREDZHMREHCET S
HDTIFRL ABHERICE UFZRN DI TR B3
DI REDIZIEETOICH DR TIEESFAF
L ElC KD ERIZTEHMBWIEITED,

3. RECLICHARRAICUIHEZRE
BEREICE 1 KESOOREDRESNTVET,

4. fIAEBSHEREZRIELURER
BERBICHEBUEINBICLSZEZRFBHSF A
TEET,

5. BKAlTHE BIRITY —EX bRt
BAfTEA T FHE B I 2 RIMBA EAD KT E
IS UEMTRITHEED KT,

Expert engineers and over 100 machines in Nanohub
realize your ideas in the field of nanotechnology and/or life science.

Nanotechnology Hub in Kyoto University offers the
under-one-roof type nano/micro fabrication environment
to build up knowledge for generating new ideas and tech-
nology network for worldwide researchers and engineers.
More than eighty kinds of forefront equipment for nano/
micro fabrication and characterization are offered to users,
and ten dedicated and highly skilled technical engineers
provide technical instruction, advice of process conditions
and advanced technological issues.

1. Materials, substrate size and processing equipment

The nano/micro fabrication line can handle various kinds
of substrate and thin-film materials as well as conventional
silicon, and can process 4 and/or 6 inch wafers to get trial
fabrication data by using the equipment groups of nano-
lithography, nano-material processing and analyses.

Nano lithography equipment: photo mask fabrication,
exposure and resist developing.

Nano material processing and deposition equipment:
various kinds of dry etching, thin film deposition, and wafer

dicing.

Nano material analytical and evaluation equipment:
SEMs, AFMs, fluorescence microscopes and probers with
electrical measuring equipment.

2. Open-door policy

The nano/micro fabrication platform was established to
support every industry-academic-government researcher or
engineer by a simple application procedure.
3. Clear charge system

Using fees per an hour are clearly indicated for individ-
ual equipment on our homepage for easy estimation of the
charge being billed.

4. Equipment operation

Users can operate their request equipment by themselves
with the support by platform staffs, so that users can optimize
their experimental schedule depending on their progress.

5. Other technical services

Technological consultation and proxy service by the
platform staff are available.

HLrERR ST

T606-8501 mEAARXEHHAH
TREYERREI2TSE

RERFEF/FT0/ O =\ TR

URL : http://www.mnhub.cpier.kyoto-u.ac.jp/
TEL : 075-753-5231

E-mail : kyodai-hub@saci.kyoto-u.ac.jp

BRI KEEAN REBKXZE Kyoto University

FoRARdRE

WEREBEH 85
WS/ - 7AaLRNILOVY TS 7« IR AT SHEH A
BE/REEE
BESEE:
o KEERSERE FIREHEEE (7 R/ \>FT AN F7000S-KYTO1)
® SEVRAILABNEE
(F/ 227 LYV a—>3> X D-light DL-1000GS/KCH)
O RYED R T Ty F V7 %&E (Y A0.RIE-800iPB-KU)
O S MIRMBRSA Ty F T EE (7L I.NLD-570)
o | —H5 Y B (EREE T2 Mahoh Dicer ML200)
o BENREEERMEEEE FIBME
(Hiz/\172./03y—,SU-8000)
o EFRTO—JTEMIE
(JPKA V)X RAG.NanoWizard Il NW3-XS-O)

Address

Nanotechnology Hub, Kyoto University

Room 327, Faculty of Engineering,
Engineering Science Depts Bldg.,
Yoshida-honmachi, Sakyo, Kyoto 606-8501, Japan

URL : http://www.mnhub.cpier.kyoto-u.ac.jp/
TEL : +81-75-753-5231
E-mail : kyodai-hub@saci.kyoto-u.ac.jp

Facilities

BNumber of Registered Equipment : 85

M Feature : Processing equipment in Nano and /or Micro meter order
for lithography, deposition and evaluation

M Facilities :
® Large Area and Ultra High Speed Electron Beam Lithography
(Advantest Corporation, F7000S-KYTO01)
® High Speed Maskless Lithography
(NanoSystem Solutions, Inc., D-light DL-1000GS/KCH)
® Reactive lon Deep Silicon Etcher (Samco Inc., RIE-800iPB-KU)
® Magnetic Neutral Loop Discharge Plasma Dry Etcher
(ULVAC Inc.,NLD-570)
® Laser Stealth Dicer (Heidelberg Instruments KK, Mahoh Dicer ML200)
® Ultra-High Resolution Field Emission SEM
(Hitachi High-Technologies Corporation, SU-8000)
® Bioscience Atomic Force Microscope
(JPK Instruments AG, NanoWizard Il NW3-XS-O)

REHEFREBEXETHBELLLYAMDSEMER

SEM image of resist pattern drawn by Large Area
and Ultra High Speed EB Lithography System
(L/S=18nm/36nm).

&
&
&

AIA—L—LDOEKBERAEFHISL—F—EERHEERE. @EVAY LABBERE, FHRICATY/{—, NAUVORBT/NA ADER

From front right, laser pattern generator, high speed maskless LED lithography, and i-line stepper.

Photo of body on a chip device.
(fabricated by Dr. Hirai group of Kyoto University)
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EuzxsEA KRS

Osaka University

F/77/09—KiRH AR

Nanotechnology Open Facilities

NIIL /) RA VA A SEH IR & 25 FI A PT 6E

OSAKA UNIV.

NANOTECHNOLOGY OPEN FACILITIES

LYZANZOERZEFE T ICFH/ A—NLOIMIHEEFT§E

RKRARZF/T7/8Y —RiEHARRTIE B R
WICEKREY 2HBBESET T 7Y I —LB KV F-
MEERTZYNTI A —LERICEEV EEX/HRA/
N—2avOEBRMEBIEEEFE—LZRAVS/
777V —2ayRiliORFE PR IR DB M THS
EUVUV T ST« —RIBORERDL I ANAFKEFHE.H
W/ B/ BRI FORERMNSBEEM T/ A RIE
B FHE PR RN/ BEFDIFREICEIMUTVET,

SO FADEZEHERTPAN OB IREN. £E
16DEBEN SR SNAHMINTF/ 7> Y h74—A0

N =T LEEE-HNTDIET HIRBELZADOH
FHEE DB REESEZ RO DD ERERRINTZ
MU FEERIEORZELCEZBIELTVWET,

LENF D E CEURFBAEEORMEZIIN BT T
B 3D2DT YR TA—LmBLTHCHEM MM IZA—IL
I )MEHIDT — RO E182 T BRDHRE
BROHADHZITSIDTIFRL F/T7/0Y —EFEDA
MBRPA/R—2 3> O EBDAR - izl 57
FYRNTA—LDO HA MR E L TRENRIAR X IEZIT
W&,

Equipment available for Helium / Neon ion microscope
Direct processing of nanofabrication without resist process

Nanotechnology Open Facilities (NOF) at Osaka
University is managed in close collaboration with the
Microstructural Analysis Platform, Nanofabrication
Platform, and Molecule & Material Synthesis Platform.
NOF contributes to the development of nanofabrication
technology using various quantum beams, and nanofabrica-
tion is the basic technology of industrial research innovation.
Additionally, NOF contributes to the development and
evaluation of resistant materials for EUV lithography, and
to the processing and evaluation of nanoscale devices and
structures made of organic, inorganic, and oxide materials.

NOF collaborates with Osaka University Office
for University-Industry Collaboration, the Chamber of

Commerce and Industry, and Nanofabrication Platform
Consortium consisting of 16 organizations in Japan, and
therefore strengthens organic cooperation with local com-
panies and off-campus research organizations, striving to
establish basic technology and create the foundation for new
industry.

NOF tries to integrate our users with the knowledge
of our university, and NOF as the gateway of an all-Japan
framework for open use through our three Platforms not
only provides equipment and facilities, but also assists
research overall as the open facility for human resource
development in nanotechnology, and the creation of knowl-
edge and technology as the core of innovation.

HLrERR ST
T567-0047 KERIFZRAMER s £8-1
KIRKE  EERZPHIAA
URL : http://nanoplatform.osaka-u.ac.jp/fab/
TEL : 06-6879-4654

E-mail : info-nanoplat@sanken.osaka-u.ac.jp

B KFEAN KIRAZFE Osaka University

FoRARdRE

EEFREEH 18

WS UV T ST4—ERTATYFUTICLBF/ T,
FIBIc k2 BE#ZEF/ I T

BEREE:

o BEBHETIRIV I Z 74 —%EB (T VA=V X ELS-100T)

OV RYILABEHERE (KF—TLT+—.PLS-1010)

o RIED Ty F U B (F A RIE-400iPB)

OUTFITATAA YTy F T %E (YL RIE-TONR)

o /4> 7) & (Obducat. Eitre 3)

® DC/RFR/CyHEEE (F17./ > 7xJLJNEB1100)

® SEMfFFIBZEE (*Y 71 A.NVison)

o NI A AV EREE (Y 7 X, ORION NanoFab)

Address

The Institute of Scientific and Industrial Research (ISIR),
Osaka University

8-1 Mihogaoka, Ibaraki, Osaka 567-0047, Japan
URL : http://nanoplatform.osaka-u.ac.jp/fab/

TEL : +81-6-6879-4654
E-mail : info-nanoplat@sanken.osaka-u.ac.jp

Facilities

BNumber of Registered Equipment : 18

B Feature : Nanofabrication technology by lithography and dry
etching, direct nanofabrication technology by FIB

M Facilities :

@ Ultra high definition electron beam lithography system
(Elionix, ELS-100T)

® Maskless photolithography system (PMT, PLS-1010)

® Deep etching system (Samco, RIE-400iPB)

® Reactive ion etching system (Samco, RIE-10NR)

® Nanoimprint system (Obducat, Eitre 3)

® DC/RF sputtering system (CANON ANELVA, EB1100)

® Focused ion beam system with SEM (Zeiss, NVison)

® Helium ion microscope (Zeiss, NVison)

NI LA TV BEHETHIRAER EOAGERICIN T UIcEF

Characters Fabricated on Au/glass substrate by Helium lon Microscope

ANUD LA TV BEER

Helium lon Microscope
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EuxsiEA /KR

Kagawa University

EFER-ANMEEYY—/
F/T70/09—XIRE

Center for Industrial-Academic Partnership

and Intellectual Property /
Support Office for Nanotechnology

BIIXE

A1V FHAXDF /147070t A FHliH AT RERR . MEME— D F/ 75X IR

DOy - BIRREDFAR BRI ZE AW ER DR ER
NS4V FERETOMMMIZITSR-RITEO—E
DHEERBERHE. ZOFMMEBEZHATVWR I X KB
BE- MBI >EFIRINHEBEZEE L. S5ICAFHRE
TEOHREBEICED RO/ 7O A - E£&
LB AR U Selm 7/ RBAF - A& R 2 R RET
X REENZEBLTVET,

TUEHS THE—DEBEEF. FDEVDP T IHSIUEH
FHaFiEUTc B BD B % - 2B ORI FAEEDL %
DES

AHTOFBFELBICHEWTIF ARZEE Ic KB ERER
ERTBIENTEET,

1 RR MR ERER RIS T 2F/v1IOREF1>
OF/NAoAVVTZT4%E
OF/RAVAOBR/ Ty FU I &EE
OF/XA17OM BT/ il E
MY ZBUANIOEBEHERTT(BF- -/ ASAHE
BOEBLHDET,)
2.2HLEDF AR EZRM
HEEBOHNAERF. REBICBBUKMIMBIEICES
XEOHET OFAEEESTOEBIRE.QFEMRIT.
QHRAMADHE R ZEIRTEEXT,
3.MRRMAFEN TN TKIE
ZIRICOc 5% < DEE KB I 2RZMAETHEN
NI FHEICRE I B BB AN E T,

Only nanofabrication platform in Shikoku region,
enabling 4-inch size nano/micro process and evaluation

A series of nano/micro-fabrication and evaluation equip-
ment are arranged for 4-inch wafer and various materials
such as silicon and resins. State-of-the-art nano/microfab-
rication and integration technologies are offered to the user
by skilled professional assistants and the researcher group.
Users are supported to develop and evaluate devices in
various service forms. Many users in enterprises and science
research laboratories are using the only series of equipment
offered in the Shikoku region. First-time users can receive
free consultation from the staff.

1. Nano/micro processing/evaluating line for arbitrary
shapes and various materials

*Nano/micro-lithography equipment
*Nano/micro-deposition/etching equipment
*Nano/micro-material analysis/evaluation equipment

Optical and biotechnological equipment outside the
support list can be used.

2. Various utility forms

Users choose a utility form of the equipment with the
support of skilled professional assistants.
1) Device operation by user
2) Technological proxy service
3) Joint research

3. Support by high R&D and technological capabilities

The researcher group, which has a vast amount of
information on research results and technologies, receives
technological consultation concerning the fabrication and
evaluation of the devices from users.
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URL : http://www.kagawa-u.ac.jp/nanoplatform/
TEL : 087-887-1873

E-mail : nanoplatform@ao.kagawa-u.ac.jp
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Address

Support Office for Nanotechnology,
Center for Industrial-Academic Partnership and Intellectual
Property,Kagawa University

2217-16, Hayashi-cho, Takamatsu, Kagawa,
761-0301, Japan

URL : http://www.kagawa-u.ac.jp/nanoplatform/
TEL : +81-87-887-1873
E-mail : nanoplatform@ao.kagawa-u.ac.jp

Facilities

BNumber of Registered Equipment : 15

M Feature : nano/micro-fabrication and evaluation devices for
4-inch wafer

W Facilities :

® Electron Beam Lithography System(Elionix,ELS-7500EX)

® Maskless Lithography System(Jpn.Sci.Eng.,MX-1204)

® Dual lon Beam Sputtering System(Hashino-tech,10W-IBS)

® ECR lon Etching System(Elionix,EIS-200ER)

® VVacuum Coating Equipment (Ulvac,VPC-1100)

® Dicing Saw(Disco,DAD3220)

® Optical 3D Profiling System(Bruker,NT9100IA)

® Scanning Electron Microscope(with EDS) (JEOL,JSM-6060-EDS)
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Electron Beam Lithography System:

high precision drawing is possible in a 10nm
line pattern by a 2nm diameter spotbeam.

A highly accurate stitching accuracy of 40nm is
possible. The size of the sample corresponds
to 6 inch.
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Si nano-pattern
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Users can choose utility form from the spot use of single equipment to
combination use for two or more types of equipment.
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Hiroshima University
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Research Institute for Nanodevice and Bio Systems/

Nano Processing Support Office
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The class 10 super-clean-rooms for realizing high-quality micro-, nanodevices and,
many equipment with greater flexibility for realizing your projects

We support nanofabrication based on ultra-small Si
devices using electron beam (EB) lithography and a class 10
super clean room with chemical filters. We have supported
nanotechnology from 2002 and are proud of many awarded
results. Moreover, we re-educated many postdoctoral
researchers who graduated in the field of physics, and got
them engaged in the semiconductor field.

In our institute it is possible to produce 30 nm nano
devices using a 2 inch Si wafer. A new EB lithography
machine with minimum line width of 6 nm was introduced
in 2013. We have succeeded in developing a world-record
thinnest 1.2 nm SiO2 Si transistor. We also support non-
silicon materials as much as possible, and provide high level
and interdisciplinary support on N&MEMS and bio related
devices in our Graduate School of Advanced Sciences of

Matter (AdSM).

Successful results obtained with our support include: (1)
low-cost fabrication technology of LED array (epitaxial film
bonding method) for commercial printer from OKI Digital
Imaging Corporation who received the Prime Minister's
Award, Japan Prize for Creativity in 2007; (2) method to
suppress particle generation in silane plasma; (3) fabrication
method for quantum dot solar cells; and (4) fabrication of
fluidic channel for Norovirus sensor.

A practical semiconductor technology course is held
every year. This course covers the subjects of “design and
fabrication of MOS technology” and “fabrication of micro
fluid channel”. A solar cell fabrication program is also held
for high school, technical junior college, and university
students.
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URL : http://www.nanofab.hiroshima-u.ac.jp/
TEL :082-424-6265
FAX : 082-424-3499

E-mail : nanofab@ml.hiroshima-u.ac.jp
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Address

Research Institute for Nanodevice and Bio Systems,
Hiroshima University

1-4-2 Kagamiyama, Higashihiroshima, 739-8527, Japan

URL : http://www.nanofab.hiroshima-u.ac.jp/
TEL : +81-82-424-6265

FAX : +81-82-424-3499

E-mail : nanofab@ml.hiroshima-u.ac.jp

Facilities

BNumber of Registered Equipment : 33
M Feature : CMOS device processing technology

W Facilities :

® High resolution EB lithography (ELIONIX, ELS-G100)

® Maskless lithography machine
(Nanosystem Solutions D-Light DL-1000)

® Deep dry etcher (Sumitomo Precision Products, MUC-21)

® |on implantation machine (ULVAC, IM-200M)

® Sputtering machine for metallization (Eiko)

® Oxidation furnaces and low-pressure CVD reactors
(Tokyo Electron, 370MI-MINI)

® Secondary ion mass spectrometry (SIMS) machine
(ULVAC-PHI, SIMS6650)

® RBS measurement system (Nissin High Voltage, AN-2000H )

NRAULABRER (F/VRAFTLY)1—Y3 VX, DL-1000)

Maskless lithography system
(Nanosystem Solutions D-Light DL-1000)
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Cross-sectional structure of CMOS transistor
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Yamaguchi University
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Organization for Research Initiatives/
Support Laboratory of Nano Fabrication

WM TEEZRMTrAT7EhiBIC

~BEEEZERM TXZASNcRELGHBEMIEN T, - —DHEFICRRRHAET ~

KETRFH23FEXTOXEBRZEEF/T7/0
Y=y NT—=070OY Y MI5IEHE S lcHimn T
XEBEEREL. F/T/O0Y—TIyRIA4—LT70Yx
TMMCTHHIN IR TR EED TVWRITEBED T/
A AFF R 7O AR A E CINZ. BN Tz 0
F—70/0Y-THr2EmEEZERKIMNICEET o EZ
FHELUTOWRTLKRIMRITBIT > TR TELXIEZD
BN TVWET,

BFRBEEBEEE YRV 71— BBR/N\VIKE
F—EOHMM ISR YY) —VIL—LRICREL. T/
A AR 7O AREDOEICHAIRIZIENTEETD,
I UHVIOTANY Y EREZRBW B BEFREZIRIER

DT TERERZEBEMEIOERE TN\ AFAEDH
DO T ZIREIC Y DB ZHATVEIUIVR
BN CBIEEM B B EAM RIS R ZRELT
TN THAMT M RE R R AT DB PIBE TS,

IS AN TR OEERICRN RV EREEE T
KR DHDEZEMEPEEERORAKICHELRS K
EAZEZ B REEEH A MBI LDIEL
TOET R LY AR IEICOWTEZLDEFZR -
TWET,

EIE N T CERRF BEOM BERL, EZ2 Rl 0 BF
TOREMITBEY—EZREFBAEE N,

Realize your ideas with our nanofabrication and vacuum technologies

—Sophisticated nanofabrication technology supported by extremely high vacuum technology

maximizes customer satisfaction—

Yamaguchi University supports your research and
development of nanodevices and nanofabrication processes
for both academic and industrial users. Our specific focus
is providing technical support for extremely high vacuum
technology applications, applying our research strengths.
Technical support is available and staffs offer polite assis-
tance.
+Device design and nanofabrication process for supercon-

ductivity materials, magnetic materials, and dielectric
materials are available.

-Process design for nanofabrication is supported by
equipment such as an electron beam lithography system,

mask aligner, and sputtering system, which are located in
a clean room. Our platform has strong experience in resist
development support.

+High performance equipment is provided such as an ultra-
high vacuum multi-target sputtering system, which enables
the making of high-quality, multi-layered thin films in a
highly clean environment.

-Highly sensitive outgassing rate measuring systems are
provided to develop materials and components for high
vacuum.

Our experts will support your innovation in the nanotechnol-

ogy field.

B S
T755-8611 IORFHHHEL2-16-1

HIOARSE RAIFFHEERRE il L EE
RINKIES © AESE

URL : http://www.nanotech.sangaku.yamaguchi-u.ac.jp/
TEL : 0836-85-9993

E-mail : nanotech@yamaguchi-u.ac.jp
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Address

Technical Advisor: Takayuki Kimura
Support Laboratory of Nano-Fabrication,
Organization for Research Initiatives,
Yamaguchi University

2-16-1 Tokiwadai, Ube-shi, Yamaguchi 755-8611, Japan
URL : http://www.nanotech.sangaku.yamaguchi-u.ac.jp/

TEL : +81-836-85-9993
E-mail : nanotech@yamaguchi-u.ac.jp

Facilities

B Number of Registered Equipment : 13

M Feature : Support using unique apparatuses such as dynamic thermal
desorption spectroscopy, etc.

M Facilities :

® Electron beam lithography system(50kV)(Elionix ELS-7500EX)

® Ultra high-vacuum multi-target sputtering system(Eiko Engineering
ES-350W)

® Deep reactive ion etching systems(Samco RIE-400iPB)

® Field emission-scanning electron microscope (FE-SEM)(Hitachi
High-Technologies S-4700)

® Ellipsometer(J. A. Woollam M-2000D)

® Dynamic thermal desorption spectroscopy(JEOL Specially customized)

® Thermal desorption spectroscopy(Homemade)

® QOutgassing rate measuring system(Homemade)

BFRIEERE (IEEE 50 kV )

Electron beam lithography system (acceleration voltage : 50 kV)

Evaluation of Lithographic Characteristics of Branched Electron Beam

Resist

UHVZ TR/ TBIREERE (5TTx2F v >/\—)

Ultra high-vacuum multi-target sputtering system(5 targets x 2 chambers)

Optical microscope image of fabricated device.
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Kitakyushu Foundation for the Advancement of Industry, Science and Technology
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FAIS Semiconductor Center
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Kitakyushu Foundation for the
Advancement of Industry, Science and Technology
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IC fabrication that has Design, Production(CMOS full process (1pm)), Assembly and
Evaluation can be made. In the nanofabrication apparatuses of the Production, it is
possible to manufacture three-dimensional structures mainly made of Si, and MEMS
devices using crystallized quartz, quartz, sapphire substrate and so on.

The Semiconductor Center has various nanofabrication
apparatuses for research and development of CMOS IC’s and
MEMS devices, and is widely open to companies, univer-
sities and research institutes. These utilization of such appa-
ratuses and technologies are expected to be used not only in
bio and life sciences and environmental technology research,
but also in interdisciplinary research such as medical fields.

The major feature of our Center is that we have a
“CMOS full process (1pm)”, that has the correct electrical
characteristics. We are currently challenging to integrate this
CMOS IC and MEMS device. This makes it possible to add
simple amplifiers and control circuits to MEMS devices that
measure physical and chemical quantities. The Integrated
Devices developed can be easily combined with the existing

infrastructure of the semiconductor industry.

The Kitakyushu Science and Research Park where the
Kitakyushu Foundation for the Advancement of Industry,
Science and Technology is located, is a site where univer-
sities and companies coexist. Here is a base that conducts
research and development of various new technologies,
including the development of researchers. Therefore, it is in
the excellent business development environment where it is
easy to obtain various support for commercialization of the
born technology.

Please take advantage of the various benefits from
research and development of new nanofabrication devices to
commercialization.
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Kitakyushu Foundation for the Advancement of Industry, Science and Technology
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URL : http://www.ksrp.or.jp/fais/mic/nano/index.html
TEL : 093-695-3600
E-mail : nano01@nhibikino.ne.jp
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Address

Semiconductor Center

1-5 Hibikino, Wakamatsu-ku, Kitakyushu-shi, Fukuoka
808-0135, Japan

URL : http://www.ksrp.or.jp/fais/mic/nano/index.html
TEL : +81-93-695-3600
E-mail : nano01@hibikino.ne.jp

Facilities

BNumber of Registered Equipment : 29

W Feature : We have an apparatus that automatically performs resist
application and development, and assembly process equipment.

M Facilities :
® Coater/Developer (Litho Tech, CB-50)
® Stepper (Ultratech, 1500MVS)
® Double-sided Mask aligner
(SUSS Micro Tec AG, SUSS MA6/BA6(MO))
® Dicing Saw (DISCO, DAD322)
® (Epoxy Die) Bonder (HiSOL, MODEL 7200CR)
® (Wire) Bonder (HiISOL, MODEL 747677E)

Micro optical thrombus sensor
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Coater/Developer
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CB-50, Litho Tech
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