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The representative office of the Nanofabrication Platform Consortium, Kyoto University
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Tel:075-753-5656 Fax:075-753-5658
Tel: +81-75-753-5656  Fax: +81-75-753-5658
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Nanotechnology Platform Japan

The Nanofabrication Platform Japan unifies select universities and national laboratories, providing
the shared use of cutting-edge equipment to the public, thus strengthening the further development of
nanotechnology in Japan. The research area includes: 1) Nanostructural Characterization, 2) Nanofab-
rication and 3) Molecules and Materials Synthesis. Research subjects 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 capabili-
ty 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-independent research environments for
any scientist and engineer. This will contribute to
the mobility of talented persons and the interna-
tionalization of research environments.

X2 Participating Institutions

LEEARSF Hokkaido University
RILKE Tohoku University

T National Institute for
WE - PR aterials Science (NIMS)

RIRKEREMERE S/ 70 / O —EE ST E

NIMSIMINT 7>y b7 4 — L

Under the management of the administrative
office in Kyoto University, consortium partici-
pants 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/. A coordinator will help you to contact the
institution.

HAEERAEMSA  Shared Open Facility Names

Office for the promotion of nanotechnology collaborative research,
Creative Research Institution

= = N 7 = Nanofabrication Platform,
T/ T UREEMIE LY 2 — WIS Y b 74 —L Center for Integrated NanoTechnology Support (CINTS)

NIMS Nanofabrication Platform

EEERTS AR g;&??faﬂ%&ﬁﬁfg%ﬁ%% Industrial ASTF/ TRty iR/ +/ 7045 1\~ 1Y)77y F74=L AIST Nano Processing Facility

TEARE University of Tsukuba FRAEWEMI TSy b7+ — L
RREAZF The University of Tokyo
BEEAE Waseda University

RRIEARF Tokyo Institute of Technology
ZHEKRE

Nagoya University

BHTHEKRF  Toyota Technological Institute

RERF Kyoto University

KIRAF Osaka University +/ 70 /09— FfpRils
HIIKZE Kagawa University

LEEXRF Hiroshima University
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Nanofabrication Platform

A8 Y957~ F /B SR A7 LBBHIEITREY 2= V161 Desian med Basention Conor "

= = SENTrT <,/ _ Research Organization for Nano & Life Innovation/
T/« A TEERENE /70 /0= ) —F L a Nanotechnology Research Center

Quantum Nanoelectronics Research Center

=n, , 4ioo > = = _ Technical Center of Nagoya University Equipment Sharing Promotion Office/
Hees - HEARIEER /77 /RY=T 5y b7 4 - LR Nano Technology Platform Consortium

70 = S~ = Sz _ Center for Sharing Research Facilities/Branch of Nanotechnology Platform
WARBARIER > 5~/ F/ 79 /0I=75 174~ 83 717 Nanofab Platform for Hybrid “Monozukuri”

BB A S A — /S ) T4 /O —\ TS Center for the Pl‘OmOthlI)I of Interdisciplinary Education and Research/

Nanotechnology Hu

Nanotechnology Open Facilities

A . MBEL Y 2— /) T ) OV —HIER Center for Social Collaboration and Intellectual Property/

Support Office for Nanotechnology

FJ FINA R INA A B AR RZERR, Main T HiE= Research Institute for Nanodevice and Bio Systems/

Nano Processing Support Office

Organization for Research Initiatives/
Support Laboratory of Nano Fabrication

FAIS Semiconductor Center

04

N
.




sxFIFDRRE

R ATHERR AT
FABELSDEH BT A%y 7 HF)

ICEFRELTIG BEICHITLTR
AET

REIRELET
T A

i fHE

FIRE EREHEN R TERET S

FIENE SRS KR 2y TS LRI
ERMELET BIL. BAESEE PEIN G it
SEELGHS, R
B DR

LET

ZHIRFE

—RREVEZERLIAHDSZEDR T ETOT ORI FIAEGL SEAL REEE. 2. R A BREERE. FARed
SHIWEBRVE T, REDRMNFEL REEEDT AL TOELELR R TERICESHOSNTEY FLUIHBEE I
A= INTTEBNEDELIZEL,

1
> EELER > WL

stz Py 2EEE Py
- 12

>

v v

: &
BREREOBA AR B
FXRDER V) 4L

(F/70/09=72v 74— LIEXERFEDPEDERELCEZITOIDDTH B D HRBRRIELRHENRITT,
fe e L SRR PER SR ED T RD RRFIRREED LM% 2 FRREERAT S ENFAIRE T, Ko IR EE
ICDWTIE RIS DIV RDIC KRN ERDDIEDTEE T,

BRDIFNHZEFLET DL~ — I ARELIERIC BHENRBICITORBHEADRLAHZ T HIENTEE T, D5
BOFBER GREFIR HEF) IFTNTNOHEICEBVEHhEIEEL,

FIAEOEZIANIDONT

FBEETRE HERED—HZBEN (BN C AAREESUICHARBICG UM AR Z 5LV TREE . Rk
BEEICHEDRENTEVETDOT HLAHERREEICERIICBEVEbE T,
BRIERFHATDERUAHDERIE BRIEHE TREFRRDEZVE T DT HE TTHIRITEL,

Types of use

Technical consultation Joint research

Users can consult An on-demand sup-
with the scientists of port program in which

the organization. users ask the institu-
tion for processed
products. The subse-
quent evaluation of

products can be made
at some institutions.

Shared-use Technical assistant One-stop research support which is

Users who are skilled eelnieens hell conducted with users and institutions.
to use the equipment T After the proposal of projects is approved,

: g . Th results will be obtained together. Publi-
can operate and ge B, AT wigenrs @ cation to scientific papers and the press,
data by themselves. operate equipment and patent application, can be made
Some institutions in the presence of f together. Users may keep 100% of the
have technical pro- technicians. patent right after discussion with the
grams to train users. institution

Technical support

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.

%°'3;.‘Ef_t Submission Technical Approval > Discusdsion > Execution Y Submission of Completion
or)IIE-maiI of proposal consultation -’ of project agrggment of project user's repon of project

: ¥

v v
Introducing
other institutions Charge to user

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.

. e=-




EURktRZHENS

F7/79/0—EERTHEE

Office for the promotion of nanotechnology

collaborative research,
Creative Research Institution

ErixzizA ILBIE KT Hokkaido University
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The nanofabrication platform in Hokkaido
University supports nanofabrication experi-
ments, which can accelerate advanced
research, including biotechnology, new mate-
rial 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) lithography system
(130 kV), four other EB lithography systems,
laser lithography system, FIB fabrication
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

BREDTYFUTEBHE AT N\A AZFHMEY
BN 72 ) VEEHEE. FE-SEM (Z7O—/\—1Zv b
FE) ABH Il —2—FEELIEARBENTE
VAT LIEEDFHREBRHEERLTVWET. ZLT.C
NSDEBEEFN 2 HFFDYZX100~%7>210,000
D7) =)= LIZEKH LIRLEWD I —Y —\DRHEN
B EEHEIROTVE T,

Tl INSDOEBEFICIIZ ARERICEKRT5%<
DIFZRE D DRITIHOHHENN TICEE I 2 HMFME Bl
BEA EH LT/ IN\UERKEBICEMNERL.
I—H— D%, HifT- HEmERNINREINELS%ET
INA ZBIHEANDREBBY G R— b EHEE L RIRZER
BRRRIC DR DB RIMMEA Y —EXERELE T,

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 fabrication materials and
accuracy etc., and evaluation systems includ-
ing 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, develop-
ment of new products, and techniques, with
the support of our researchers and technical
staff, who have highly advanced knowledge
regarding nanofabrication.
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HLEE R EGHARGE
T001-0021 JEHBEALIRBILKAL21%FE10T B BHERE  BEEAF v VBT LREREE (130kV)
LB AT RIS L—H—HEEE. Y7771+ —. FIBIILEE

F/ T/ AT BT E

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

FAX : 011-706-9376

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

BIvFrIEE  RISEA TV Ty F U I%E
ICPBBETSARIVFVIERE
AF VIV TERE
WRRERE : ANUIVRNYRUVTEEB, (FE—LRINYZER
BEEEKEEB. 7OAT D EBE. RTEH#HEEE
ISVAL—T —HEREEE
[NEHMEEETE © FE-SEM. KISEMEHE AT L

Address

Facilities

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

HLithography:
High speed scan EB lithography system (130 kV),
Laser lithography system, Mask aligner,
FIB fabrication system

HEtching:
RIE system, ICP-RIE system, lon milling system

HThin film deposition:
Helicon sputtering system,
lon beam sputtering system, Thermal evaporator,
Plasma CVD system, Atomic layer deposition system
Pulse laser deposition system

[ Evaluation:
FE-SEM, Solar simulator

21)—>)b—L Clean room : 340m?*

100 hm

IUGIVF A= FIVDFIIE NI F vy TR DR T/ A4 —HEE
Gold nano dimer structure with controlled single nanometer
gap
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Nanofabrication Platform,

Center for Integrated NanoTechnology Support

(CINTS)

EnxsEA RAEKZE  Tohoku University

MEMSZ RO E L e FEHEIERRE S > ZRBLTL
FTNADD 6 AV FIINETHIGT HHEADHIET.
DWEGRBEZLNEGRICTHAAETT,

RILRFICEREIN/VN\VEAATEE T, 7/
R/ 7OXAEREGAE KBRS ERBRETRX
2YITDERARZIELE T, 74 AT DIERDHST 4+
VT ZT4 R Ty F 7 (DT b RSA) RS
AT LTHIE EE HOERLDIRIAVT AL XTI
LTHY REDREBRZE I SAMDERUCHIRIIEE T,

RICREEER SR Z— (IBFEAFHAZEF)
D2 FEICHB1,800MDRA—/N\—T) =2 ]V—L(TF A1
~1,000) D>5. #1,000m%Z EICFALTNET, 20084
FCNT—hSVIR2EEEL WAV ZFERLT

We offer you an open access fabrication facil-
ity for MEMS and semiconductor research
and development. The fab can accept various
wafer sizes, including chip size, 4”, 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 acceler-
ate 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 prac-
tical experience.

The fab is located on the second floor super
clean room (1,800 m2, class 1 to 1,000) of the
Nishizawa Memorial Research Center,

BV TNARADREBRED E N H@ARICHEL TN
9, BFEMBREPEE KBEME. XKRCTE EOFiHREE
EHTHIARIBET Y,

(EHET /N1 ADAI]

JIIPESER D7y IN S 2 R NP R DI 5 D/ NE o
BAA— R BEHRE AR IRBHRET /1AL
KIGEMEBT /AR IKGET I\ RGE, B2 (AR,
TvFI1EE) DIHDTHIBHRED T,
(FIRDTEN]

KiITIRAITOTHEVEBAMBEDHICERER
BERELTVREET RN ARV IHEATKELE
T K REFRELTT DT BREICEHANED
HELIEEL,

Tohoku University. In 2010, we modified a
former production process line for power tran-
sistors 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, radia-
tion sensor, gas sensor, solar cell, piezoelectric
device, energy harvesting device, quartz
device, etc.

Single processes, such as deposition and etch-
ing are also welcome.

[User guide]

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

AR

T980-0845 (IET B EXKTEFHES19-1176
RIARFEEA—SLRXMAR L 2—A FE AR
URL : http://cints-tohoku.jp/

TEL : 022-229-4113

E-mail : totsu@mems.mech.tohoku.ac.jp

Nl —YHEEE
B7Z14F— X268
EFREEEE X286
W gigAT v\
WELHREIR X7 Fa1—7
BAFVEAEE (FER.
WLPCVDX3 Fa—7
[WPECVDX4 &
[0 Si DeepRIEX4 &
WMR/INvE X4 8

Address

Facilities

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@mems.mech.tohoku.ac.jp

HlLaser writer

HContact aligner x 2

HEB writer x 2

Hg-line stepper

M Oxidation/diffusion furnace x 7 tubes
Hlon implanter (middle current, high current)
HLPCVD x 3 tubes

HPECVD x 4

1Si DeepRIE x 4

HSputter x 4

FIREALE (L —FHEEZEEB . TEOS-PECVD. A A2V BEER /N v 2)

Newly installed equipment(Laser writer, TEOS-PECVD, Ion milling,

Automatic transfer sputter)

RIERFEEH—SRAE L2 —

Nishizawa Memorial Research Center,
Tohoku University
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NIMS Nanofabrication Platform

MNanofobrication Plationm

EIHAERREEA %E ° *j ﬂm%%*ﬁ National Institute for Materials Science (NIMS)

NIMSHERIN T 75w b 74— L&, RN T
IOty VI RBELUS/ R — ) VEER - HIE ST
EBHNERINZA50MDY ) —2)b—L%&EFRLOEL
TN T 2B >R E L T2008F K1 4 FRHE
BENTEE L. INETXHERNEES/T7/0
J— Ry T —UFFEFBLCAEBEDSNINETE
EOHREICH LT EFMH - RFAEMR-RF.
T/ RAVOBEFER BE- TXVF— BLUETL
B NAFTELEZRKITO AR FDZIEE
RIEL CEREER/FO>TVET,

NIMSHHINI T 7Sy b 74— LDFHED—DIE. %
M LT—EB L 7O A TREMERA
TRBHTETY, FEEMB DI G5 BALIRL. 5

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

Our clean room has over 30 pieces of equip-
ment which can perform fabrication on vari-
ous materials (e.g. silicon, compound semi-
conductors, oxide materials, dielectric mate-
rials, magnetic materials, metals, organic
materials, biomaterials, and complex materi-
als) with consistent processing.

BEAEMELBEMRL @ BMRL BEMRL EEMRL B
FUOBEEMRE BRLAGMHROF/ HoAI7OR T —
IV EBITIEZ ) RT —IVICh B3R T AN T
HITRBHEBR A0 EERELTVET,

E5IT. BICREBERICNIMSHAIE SRR 7S b
T4+ — LU INIMSDF- B ERT Ty b7+ —LabMH
BENTWBEH. T5v b T7+— LRBTORRIYEL
"TUR=TVIV—T7 TN GEMRZENRITON
SRBEZRELTOE T, AR AMZREITAS
BERETZEEDIC BABED OERRIFICDS
ERERE. EFEEEORR - SAMEICRLTH
ER SR, BT 1T, BT iBh. BTAEaR. B L UHERF
BEBLTEENICY R—r T LET,

In addition, we provide a valuable environ-
ment 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 supports basic research and
applied development from physical science to
biological science through various types of
use, e.g. “Equipment use” , “T'echnical sup-
port” , “Full support” , and “Collaborative
research”.

AR

73050047 FIHED < IEHFE1-2-1
NIMSHERIIZ 7S v b7+ —L
URL : http://www.nims.go.jp/nfp/
TEL : 029-859-2797

E-mail : NIF-office@nims.go.jp

[1125kV & 100kV BF E— LREEZEE
B LA EEE (2 H7E)

B/ ATV N EE

NREEZRE - R/\v2EE (4118
NRFREHERE
NEBRSATVFVIREE (4158)
[FIB-SEM 2 7L E— LB

[FE-SEM. AFM 7ZEERR - FHfidEE

Address

Facilities

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

1125k V- & 100kV-EB Lithography Systems
[ Maskless Lithography System
MINanoimprint Lithography System

M Evaporator & Sputter-depo. Systems

W Atomic Layer Deposition (ALD) System
[HCCP- & ICP-RIE Systems

[WIFIB-SEM Dual Beam System

[NFE-SEM, AFM, etc.

SREFREMRUTT LT —E LI /O AZIBEFTREL T5 30 B EDEER,
A4 - RIS LI BERBRETERNIR R Yy TH T R—h.

MBHZED—RTIEOTVAAERERE IOV S L,
AT - SURMFRIER I TRREDNSREEET TRLW
NI A7z TR | CHEE

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.

.y TdlE
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AISTH/70t /7 esk :-?""N
FITOEY VG 1=V TouhTa=1 Site

AIST Nano Processing Facility
EumrEREA RIS S TP

National Institute of Advanced Industrial
Science and Technology (AIST)

ASTHEII T 7 2v b 74 —L/ /7A€ V7T
52 (NPF) |&. BRIBDH B HAH Z 18R T 22ENG T/ T
/09T 75— LD—RBELT EFEHSD
SRGHAZEICLSIRBOHEF BZREL. ERXR
PHRETRSH BB RMBEREDRRND7 7O —F
ERMTDELLICCEFEEELPENTRSZHEL
3

EBZHLEG L\Eﬁ%%%ﬁz\ﬁ?%\ BELGRELT
DFBHA. EIIIREREFTEAI7/70-F/MIIC
Eﬁ?%ﬁﬁ%%@%%tﬁmd)ﬁﬁ%%t RA7AF
/IMMIZMALREHDOMERATE RiFHEENTE
BIIINCKIEETVE T,

AERZEFBTEHEICKY REZETHMREL

AIST Nanofabrication platform/Nano Processing
Facility (NPF) promotes the joint use of equip-
ment by a variety of users from industry, aca-
demia, and government, as part of the nationwide
nanotechnology platform to build a system of
shared equipment. We provide an approach to
resolve technical Bottlenecks which our R&D part-
ners are facing, and promote industry-academia-
government interdisciplinary collaboration as well
as the fusion of different research fields.

Researchers and companies who don't have their
own equipment will be provided the opportunity
to use advanced equipment and learn operation
techniques as well as benefit from knowledge and
technology thanks to well-experienced researchers
and engineers in the micro-and nano-processing
fields. NPF will support you to complete
advanced R&D and technology development using
micro-and nano-processing.

By using our facility, researchers who have
equipment will be freed from time-consuming

REDRTEEGLEDRBHLSBMEN. BSDHE
ICERTCEESIIIESDELGVBELGEE - F#
BLURKIMDM AL EIREE BV E T, T DR AL
NIV DE L ERERIAREDIEREE. ESICHZRMRD A
YINThDRALEERRTEDHEST MARE RN
FHEELOHFMAEKIDOERSZEBL. ROFRSE
ICLB A/ N=232 DRIHERENDEMBEDIN
ZHEREINE T,

FRBRMITICHOHREZ TSy b T4+ — LRDMOD
BENMTIAHI. AT X —2 BB T DL

Ll BEXERMEICKSEBNAN —ZVJ %
CHETHFEWNT —ERAZREL. BELIAMER
AVF15 L ERAEL ARRAEEZEDTVET,

work such as equipment maintenance, and are
able to focus efforts on their research; moreover,
access 1s provided to advanced equipment and
techniques not available at your own facility. As a
result, advancing research level, shortening of
implementation period, and progressing the
impact of research results will be actualized, in
addition to creating innovation through fusion
with different research fields, and achieving effi-
cient technology transfer to companies through
the acquisition of collaborative investigation
opportunities with various researchers, including
those from other fields.

In addition, nanotechnology coordinators are
engaged to promote the complementary coopera-
tion of institutes in the nanotechnology platform.
At the same time, NPF provides hospitable ser-
vices, including equipment training with our skill-
ful engineers and rich curriculums for nanotech-
nology human resource development, to support
your research and development.

AR

T305-8568 IR D < (LTHHEE1-1-1

EERMISEMER TIAEL > 2—
+/ 7Ot Uhes% (NPF)

URL : http://www.nanoworld.jp/npf/
TEL : 029-861-3210
E-mail : tia-npf-ml@aist.go.jp

WiHREFCEE (NSR-2205i12D)
NEFEC—LHEBEZES (CABL-9410TFNARY)

HRRU L XEBHEE (DL-10008)

W7/ 78—/\(N-6000SS5%Y)

WRISSEAF > Ty F 7 %E (RIE-200LEY)

NRFEHEREE (FlexALEY)

WREREER (RN 2EB BFE—LFES)

WMERAF > E—LNMNTEZRES (FB21005)
BRMEREEE FIBMEE (S48008Y)

Address

Facilities

Nano Processing Facility (NPF),

Tsukuba Innovation Arena Central Office,
National Institute of Advanced Industrial
Science and Technology

1-1-1 Umezono, Tsukuba, Ibaraki 305-8568, Japan

URL : http://www.nanoworld.jp/npf/
TEL : +81-29-861-3210
E-mail : tia-npf-ml@aist.go.jp

Hi-line Stepper (NSR-2205i12D)
[ Electron Beam Writer (CABL-9410TFNA)
MMaskless Optical Pattern Generator (DL-1000)
FINano-Prober(N-6000SS)
M Reactive lon Etching Machine (RIE-200L)
M Plasma-Enhanced Atomic Layer Deposition System(FlexAL)
M Deposition Systems

(sputtering, electron beam evaporation)
MFocused ion beam system (FB2100)
M Field Emission-Scanning Electron Microscope (S4800)

AEURNET AT AESEKBEBDREF VT
Test chip of heterojunction solar cell

Spin light emitting diode

AMBHAY—IVERRR
Snapshot of nano-processing workshop school

RAYOREF VT
Microchannel chip

. @=-s
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Nanofabrication Platform

PR

University of Tsukuba

kkﬁ
BT KFEA JEHJ&*-'\?‘: University of Tsukuba

FORARZ S AR DO REFNERZEZIET S
EEBIE DX DMERE LB LS. T/ N1 X
DG FEIED SFHMIE RN GIAR - FFZE T R —
FLETS

TINARYZ2L—a VI3RS - ARZH#
EIEOZXTCAARCY . TINA RV —2—FF/
T NA ZADFERGDOREICRITRGEY —IVTITHN
ZTOEBIIBEDY 2L —a> DREREFIFER
DIREICKVIEEZ LIFRRENHVE T, FURKFIC
EZD/VINVDEBDHYAEEDEVZIEIMTALT,

RIS ZTNZBERMETERADIRIEIATRIET

The mission of University of Tsukuba is to
support nongovernmental minor industries in
the Northern Kanto area, as well as to provide
full support for the design, low-volume manu-
facturing, and testing of micro-scale and
nano-scale devices and systems, which in-
cludes close collaborations with other platform
hubs in the Tsukuba area, such as NIMS and
AIST.

An essential first step in the effective design
of nano-scale electronic devices, and manufac-
turing processes, is to simulate their behavior
using advanced modeling simulation codes.
The simulators require an extensive database
of device physics, engineering know-how, and
processing expertise for precise device perfor-
mance optimization. The university has accu-
mulated the know-how and expansive data-
base for precise and reliable micro- and nano-
device simulation.

The transfer of designs into functional
devices requires pattern transfer to a base sub-

T ZTDEMEICHEWTHLEKEBEIIL — —RE TNz
SELEI HEINLIAVIETSY M T+— L0t
HEANOHIRLAIEET. T NIRRTV RIED KIS
ANBIUNCDIEDNET, — . DD T/ 1EiE A F
XEICBW U FIBEBIIEDH TEIMTY, AFIBEE
IEEFEMEFEEDODUalE—LEB T X A—TJ DD
WEFRCTMIITNERAZREL. TDRICERT
FE—LTHHIMIZTASIENFHTT, £,
HABREBATEBIVETDC T/ UKEEETRT S
CELFREC T, TRFVAARYE =GNy =TI
TICBWVWTERGRETTY,

strate, such as silicon or glass. The pattern
transfer for micro-device implementation is
done using conventional contact lithography
masks that are realized using a laser-based li-
thography writing system; pattern transfer for
nano-device implementation is supported by
using direct-write electron-beam lithography.
The fabricated masks can be used in other
hubs of the platform, which will lead to a sig-
nificant reduction in production costs.

Focused ion beam (FIB) writing systems are
very useful for the low-volume fabrication of
nanostructures and samples for TEM. Our
dual-beam FIB system can precisely identify
the location on the sample with minimum
damage and can physically etch the TEM
sample with high precision. The system is also
equipped with a gas injection system for the
creation of nano-scale three-dimensional
objects. An epoxy bonder that is useful to make
electrical contacts on fragile samples is also
available.

<&

F AR

7305-8573 FIHED K IFTHRES1-1-1
FURART $EBME T ) 7R E MgE—ER
URL : http://www.u-tsukuba-nanotech.jp/
TEL : 029-853-5804

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

W7O0vR/TINA A ZaL—4%— (ATHENA/ATLAS ZDfth ,SILVACO)
BRIy R %E (CFS-4EP-LL/i-miller, Z5EX A ROZSX)
NZEFE—LFEERKE (EB-350T, T11—)

WL —H—H#EZEE (DWL 66, Heidelberg instruments)
WEFRHEEZRE (ELS-7500EX, ELIONIX 1)

W= 8%22) V574 AT L (UPG501, Heidelberg instruments )
WA Iy b\Z—VEREE (SDOSO, S 7./ 094t )
WoT—/\E1(>>7<<> (DAD322, DISCO)

W AT7Z4F— (Q2001CT,Neutronix-Quintel)

NRISEA A>Ty F 7 %E (RIE-TONR, 4 40)

[WFIB-SEM (Helios NanolLab600i, FEI)

WFE-SEM (SU-8020, HXT/\ 177 )

WA MEETEZEE (B1500A, Agilent)

WAFM (Multimode8/Dimension Icon, Bruker)

WEZAEIFIRRIE 2R (Dektak3ST, Ulvac)

Address

Facilities

University of Tsukuba

Academic Service Office for the Pure

and Applied Sciences Area

Ichiro Kato

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

W Process / device simulator(ATHENA, ATLAS, and others, SILVACO)
[ Sputtering equipment(CFS-4EP-LL/i-Miller, Shibaura Mechatronics)
[ Multiple electron beam evaporation equipment(EB-350T, Eiko)

W Laser patterning equipment(DWL 66, Heidelberg instruments)

M Electron beam lithography equipment(ELS-7500EX, ELIONIX)

W Pattern projection lithography system(uPG501, Heidelberg instruments)
Minkjet pattern generation equipment(SDO50, SIJ Technology)

W Wafer dicing machine(DAD322, DISCO)

[ Mask aligner(Q2001CT,Neutronix-Quintel)

[ Reactive Iron Etching System(RIE-10NR,Samco)

[ FIB-SEM(Helios NanoLab600i, FEI)

[MFE-SEM(SU-8020, Hitachi High-Tech)

[ Semiconductor Measurement System(B1500A, Agilent)
MAFM(Multimode 8 and Dimension Icon, Bruker)

1 Stylus Profilemeter(Dektak®ST, Ulvac)

ZINwR1)%E  Sputtering system

FIB-SEMEE FIB-SEM

. =-
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Ultrafine Lithography and Analysis Center/

VLSI Design and Education Center

EnkEA RERKFE The University of Tokyo

MOD—FHICIIDEIRIE “VSZX 1" A= IN=T)=2Ib—L&
R - KAEAREFREEREZIEICHETEI—RDMIREHN ST HEDEDI!

RRAFG S/ T/ BI—T5vhT+r—LEES3
DHEDOSE BHMINT =2 KREEE AT LRAEE
MR > 2 — (VDEQ) KR 5EL. [HHIEERRT | ZZ5EL
FERRAREMEMAERIE T/ TF 2 - BEICES
BROLE 2EHERBRRELTDI7EDIERRZE
ENLTRENISSHRERZ 1T O TVET,

MOD—FH REXNLHEERE PO DXXREIFED
I DIERRAFREFF v >/ \AHKHASIHE )L D&
/BT ZRIIA=IN=0) =2 )= LEAMATH— A
TIDB8A VY FETCORLWVME ICER SIS
EEHE CEDBFREERENZENDEETY. DR

FNREZ BEOEBEDRBEDBEFDF CHAICKE
FAITBIENTELT, I CIC2EDERE B - KFEH
560K, 600%Z BT 1—H —H\ Fl 1 FRIMUEAZE
LTHAENTLET,

VDECRRIIR D= w2/ 3 Tdp B RERREFAEIRK (VLSI)
AEXEEEEORESBIIHOY BEYFHEAFT—LIC
FOTC EFEEE. BE LBV R Z . BRifilc{FR T
ESMHEAERELTCENWE T, TLAVIIR—TvD
EFYEEL EEPIUKBAN TORERERE E SR
EARSZEED CHEHKICEIE T,

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.

Based on over 17 years of experience, the VLSI
Design and Education Center of the University of
Tokyo joins the Nanofabrication team of the
Nanotechnology Platform project, in collaboration
with the LCNet for TEM/SEM and Materials
Analyses Center of the Faculty of Engineering.

The site 1s situated in the Takeda Building at
the Asano Campus of the University of Tokyo,
where famous remains of the Yayoi-era (B.C.300-
A.D.300) were discovered. The building accommo-
dates a "Federal Class #1" super clean room, and
among others, one of the world’s most unique and
first-rate electron beam writing machines is ready
for use. The machine can expose arbitrary shapes
of samples, from small pieces up to 8-inch wafer.
The finest resolution is 50 nm lines and spaces,
and typical exposure time for an entire 4-inch

wafer is less than 1 hour.

Any researcher can request training on such
excellent machines and can use them by them-
selves. Recent statistics report access of over
10,000 times per year by nearly 600 users in the
clean room. VDEC is also known as Japan's
unique LSI foundry service provider for academ-
ics: the Nanoplat user can readily take full advan-
tage of such services, expecting an integrated
MEMS-VLSI system (known as "More-than-
Moore" research field).

The U.T. Nanotech-plat team, consisting of
young, active faculty staff ("playing managers") as
well as excellent engineers coming from industry
and Europe, are always open for any inquiries
about research and development.

<&

BLeEAR S EhEEARE
T113-0032 HEE X RXIRE2-11-16 W52 1 %588 600 FDR—/S\—21)—)b—Ls
RRAFRAMSIFENE /L (BRBMAKNERZTMX9B)

MWEXR—T v ZHERR H#EE 2 EELED
URL : http://nanotechnet.t.u-tokyo.ac.jp/
TEL : 03-5841-1506

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

NER - AEEEFRBEEE GRIFE 74 MRAVIERES)
(V5112+VD01, F7000S-VD02)

W) VBRI Ty F 7 5B (SPTS MUC-21 ASE-Pegasus)

WATIVAE A7 %E (DISCO DFL-7340)

nfth, FEMT,FHEES
(5 - SRRICP-RIEAACCP-RIE, 7L — K& A H—,
CMPHREEREE. 71 V7R & Dektak, BBIERIFEE.
BHEIT v F U KB, CIRIEIEFIB, R ER. RERITEEE)

Address

Facilities

K. Watanabe
VLSI Design and Education Center
the University of Tokyo

Takeda Building, 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

M Federal Class #1 600m2 super clean room
(including 9 draft chambers with DI water taps)

M UItrarapid Electron Beam Direct Writing and
Photo Mask Fabrication Machine
(V56112+VDO0O1, F7000S-VD02)

1 Silicon Deep Reactive lon Etching Machine
(SPTS MUC-21 ASE-Pegasus)

[HSilicon Stealth Dicing Machine (DISCO DFL-7340)

[ Other MEMS fabrication and measurement machines
(ex: Generic ICP-RIE, CCP-RIE, Blade Dicer,
C.M.Polisher, Wire Bonder, Dektak, LSI-FIB,

MEMS Analyzer)

S - AEFEIEEZEE & SO0nm X 7Tmm LS A >
=R

AAVFUI—N\EEBETHE . (F/T5vh
RAMIEERRITILIC TIRE

Ultrarapid and large-area electron beam writing machine and
50 nm X7 mm isolated exposure example. Exposure takes only
several tens of minutes. (SEM photograph taken in U. Tokyo
Nanotech-plat Analysis Center)

JUAVEEV Ty F U EBE
18 300nm. 3R E 10um #B D #iAR
GL—Fv

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

. =-
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Research Organization for Nano & Life Innovation/

Nanotechnology Research Center

sicEA PRREAKE  waseda University

BREXZIEFERIBENS12EENMNTT/INATIY
Y—F 22— COEH/ 77/ AY—ybT—0(F
/2 M) ABRER Y T —7 (LCnet) EDRELNHE
SFICTHMEMIOO DR RiEaERL. [/
T/ A=) —=F o a2— 1 ELTEKLTH/ T2
/YRR -BHEOWURbZED TEE LI,

Xl ZOESEEAME LTI/ BT FEHEHE
T/ A TRIFRMZE) 1 2RI L. F/70/0A
I—RHICHBIIEZEAMENRELTERFEEIVA
B2 - NHIMBEIE I L TR B E RIS & LB ITAR
FOMETHEONTCANBELEICHEMZEEZTOTCE
Fl71

INSOERRETHEDONTZ/ V/\ V% NI,

Waseda University has equipped facilities
and equipment since 2001, and established
"Nanotechnology Research Center" to pro-
mote research and education in nanotechnol-
ogy, by utilizing various public funds such as
high-tech research centers, COE, nanotech-
nology network (nanonet), and the low-car-
bon network (LCnet).

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

/TSy N TA—LOAVY =T LI TIINTGERL T
BERMITHSATRED DER T A X BRI TN/
A7 O=ZRTMIHEM ZE#HE L TTEREERSE
FALENIZEISLUTV)—T7OwX=FfAEL
felTEFNERBLIET INA RERESH RIS B 1 51T
WET,

ARNICHT BRI EETOEEHMAEMAER
BEROZEBELNZEZITOIETHY. INFMDZ
ERMEMES TGV RRERAFIME OB BT & 4
TIEKIFEAEITRTCOEEIK I/ 77/009—1)
Y—FEr2—1—hFRICENETNTEY. 1Y —D
FEEEFE—ICEZTHRDEEAT>TVET, &
DTHAESFELTVET,

The know-how obtained through opera-
tional achievements to date will be leveraged
for utilization in the Nanofabrication Plat-
form Consortium. We will execute “support
of nanofabrication using electrochemical
reactions” and “support of nanofabrication
using green processes and device characteri-
zation” 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 devel-
opment in private companies, which is
unique to Waseda University. Furthermore,
nearly all equipment is brought together in
the “nanotechnology research center” , which
is convenient for the user.

a8

F AR

T162-0041 RREHTEX RAEAERERS 138
BRRHEAFEHERERE L2 — 120-5 588

BREXEF/ T/ 09Ty b7+ —LEHB
URL : http://www.all-nano.waseda.acjp/platform/index.html
TEL : 03-5286-3181

E-mail : inn-npc@list.waseda.jp

W7 rEvILAYTRI 3> (ALD) & (Picosun #15 )
IINB-5000 ( HIZ/\1 T #8)

M7700 (VA =R 4t8L)

I DEEP-RIE(RIE-400iPB, + Ls %44 )

MSEMS < D YEERE nanofinder 30 (BERA VAW VA Y8
0T O—MEDFEAHTEERE GDOES (JRHREATHTE )

WISB6E (R—ARAoO7 v o1td)

NEREZO—/\ (REEEEE - Fim)
DERBEREETFEME  SUS240( BiT/\ 1 T7#H)

Address

Facilities

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

URL : http://www.all-nano.waseda.ac.jp/platform/index.html
TEL : +81-3-5286-3181
E-mail : inn-npc@list.waseda.jp

[ Atomic layer deposition apparatus (Picosun)
FIB-SEM (NB-5000,Hitachi)
M Deep RIE (RIE-400iPB,Samco)

M1 Micro-Raman spectrometer
(Nanofinder 30,Tokyo Instruments)

M Glow discharge-optical emission spectrometer
(Horiba)

MWafer bonder (SBBE,Suss Microtec)

M High voltage prober (Nagase)

[WEB lithography system (ELS-7700,Elionix,)
[FE-SEM(SU8240, Hitachi)

ALD AL —2 3> D%F
Operation of ALD apparatus

500 nm

ATV MCELBMHMEF/ By b (50nm)
Nanodot array fabricated by nanoimprint lithography
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Quantum Nanoelectronics Research Center

B KFEA ifﬂl%k? Tokyo Institute of Technology

RRI¥KRFEFFH/ILIVNOZIAMEL2—
ITBWTKIETAHAEELSIEL by TEOVRDS /18
EEROEREBTCHIBETE—LBAERLELE
HAEIEEREMN C Y,

20nm7 > ADHI/NNZ — MR EEE LT,
FRAEDREIIGCTHER 2R B AGEEDT
INARABEICERGERENDEEETZ3E 3 Xt
/IEEEIBRY ANz RELE . EFE—
LBEXICEREDEBENEZIT BB HEERA
BB IER IR BV E T, BREB RN ERE
BICKALEMFERERDHENFIBICLSTA7O
YY) E MAEEE D Le TN AEBR -8
AR EBE ZHARRE LTRELTVET,

The supported area by the Quantum Nano-
electronics Research Center, Tokyo Institute
of Technology is top-down nano-fabrication
technology, mainly based on electron beam
lithography.

Based on the technology to realize 20-nm-
class fine patterns, 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 pat-
terning technology of electron beam lithogra-
phy 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 semicon-
ductor film epitaxy and FIB system for
micro-sampling are also opened for users as
shared equipment.

Ll ALEMHFEFEROELTH - BF 7 /1 RE
BIDTODIEN S/ TINDEFFS, 7/ \A AR E TrEH
ARTET RINA ADVEIRET T,

FRBREEDTATTICEDWVIEHEETS 28
T HI B D BRIAE ICRB TESRMKITEEE
LIcRIBFREELTWET,

Fle BREDEENEESCRELGRETE—LEX
RMDIEON DI ERHERH L CRERE THBE
HETEIEFE—LEHXRAT—IVP.BFE—LEH
EBEF O EERF MERBEOZTNZTNOEN
EBZRWEAEICT2HHIERZBIELILZETH
BHIRFEMIEE - AR RV — VS BELE T, Q4EE
FEEBAE T SEEIIEEAS CRRLELTR,)

We can also provide advice regarding
device physics knowledge, based on long
experience of research in optical and elec-
tron devices, especially for compound semi-
conductors.

The major style for our support is techno-
logical 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. In 2012 FY, we co-
organized a course with Nagoya University.
In 2013 FY, we co-organized with Hokkaido
University.

AR

T152-8552 A ESH BEX KRLL2-12-1-S9-2

RRIFAFEFMEIFER FXRELE  =43=

URL : http://www.pe.titech.acjp/gnerc/nano_support/index-jhtml
TEL : 03-5374-2572
E-mail : miya@pe.titech.ac.jp

NHABFR EFE—LEHNES JBX-6300

MR L ABHEB(KBARFE MX-1204)

ROV 20 M AFEAEERE (Suss MA-8)
NO—ROvoFv/\FE 6 EFHRER

N HARRN LB IEMEREE HR3246
WMITITTAA YTy FUTREE

N HITSEPE EE B F ISR S-5200

WIFIB-SEM7 27/ E— LI TEEREE (JEOL JIB-4501)%F

Address

Facilities

Yasuyuki Miyamoto, Program Manager
Dept. Physical Electron, 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.htmi
TEL : +81-3-5374-2572
E-mail : miya@pe.titech.ac.jp

M Electron Beam Lithography System, JEOL JBX-6300
MMaskless Exposure System(Jpn. Sci. Eng., MX-1204)
M Contact Aligner (Suss MA-8)

W E-gun Evaporator with load-lock chamber

M Metalorganic vapor phase epitaxy equipment
Taiyo Nippon Sanso HR-3246

M Reactive lon Etcher
[ Scanning Electron Microscope Hitachi S-5200
FMulti-beam FIB/SEM system(JEOL JIB-4501)etc.

AAXBFH BFE—LENEE IBX-6300 DHER
PNEREEIL 50/100keV, SEAIMIE S HEREIL 0 <3nm LT,

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

IBOUMDNA LA Y—DT 5T EICEA#E2000m T > F Ky b
BEE R LT

F/ 70/ 0Y—=Fy 7= 7OV N TOREMRITICEDEIE.
ZDHEFETILEN SAHIRBIBIE S %1701

Anti-dot structure with 200-nm-period in 6-pm-wide
bi-layer graphene.

Support by technological surrogate in Nanotechnology
Network Project. The structure was processed into
FET and Shubnikov-de Haas oscillations were mea-
sured.

A
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nano-fabrication
NAGOYA UNIVERSITY

AR

T464-8603 T BT TEXARER]
ZEEBAF IO NET7RIFEMAZR  EHER
URL : http://nanofab.engg.nagoya-u.ac.jp/

TEL * 052-789-3303

Technical Center of Nagoya University
Equipment Sharing Promotion Office/
Nano Technology Platform Consortium

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

B KFEA %EE*'&"L Nagoya University

LEBARFE S/ T/ OV~ BBETBLEER
MEHB LU ZENS IR B LG D REM B (FEK
EL B AL BEAMEL €SIV VAR B
HRMEEE) 1T LT RITIRDSERRA AL AT, )V
ST —H TIAR Ty F U EMAERELTEY.
T/ MR /SR T/ TN ARG EEE
TELGZEETOITENTELT,

BEAICIE 7)) =V I — LEDRERICHIT B A/ \Y
R VTORFRIEZF —ICKBERDORM. 7+
FIVISTARBFRIV T T KBMMMTI.,
AVFEAPKRISEI v FUIRBICES T/ TOEXR,
HEFON R FEAEMEE EEXRETICKSERE
DTSRI G E ZSRRGREBEONRBE/D/N\TD

Nagoya University has many advanced
facilities to prepare and process various elec-
tronic materials, i.e. semiconductor, 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 sup-
port for nano-technology research and devel-
opment, such as nano-material and thin film
processing using magnetron sputtering and
molecular beam epitaxy, nano-structure pat-
terning using electron beam and photo
lithography, micro and nano-device process-
ing and material analysis using X-ray photo-
electron spectrometer, scanning electron
microscope, X-ray diffractometer, and atomic
force microscope. Typical support provided at
our facilities is as follows:

REICIOTCHFRF/ MELF/TOCR F/TINA
ADRZEHAREZRLCZELE T,

AREETIE. TROEMBLUEZEZITVET,
OF/ AT =/ A7 ARYT — ) Vil 2 — > TRkl
OF/ Bk F/ BB
OF/ Ry b/ 1EEFDEHIH AT
OF AR ZAWEBMBOI Y F VI BLUERE

WSS
OREETF T/ 1 AEEERE
OMEMS - NEMSH& &S i
OBBME (FEEMEL BEMRL @ BMRL. B

L AR5 L) OSERRAZ AT

-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.

NEFHREEEE WNRIT7o4F WF/AVT) 2V NEE

NL—H—HEEBE WITLNL—YINIAHYATLA

MBI A POVANYZEE MRFRIEZFI—EE
BFE—LEKEEE N FVIEALEE

NRIGHAFTY Ty FU7EB MER-SIMSTYF V7 EBE

NICPTYFIHE NERREARE/ZATRES

NZARERISAR Iy F o 7EE

H60MHz G2 7S X< CVDEE MR E

DXIFHBEBFONEE NEDLETIENE WEEXREHTESE

NEFEAEMSEE NEEST WEFACVHEBEER %

Address

Facilities

Satoshi lwata

EcoTopia Science Institute, Nagoya University

Furo-cho, Chikusa-ku, Nagoya, 464-8603 Japan

URL : http://nanofab.engg.nagoya-u.ac.jp/
TEL : +81-52-789-3303
E-mail : info@nanofab.engg.nagoya-u.ac.jp

[ Electron beam lithography B Mask aligner

INanoimprint lithography i Laser beam lithography

M Femtosecond laser system for direct micro-fabrication and pump-
probe measurements

MMagnetron sputtering system with 8 sources

M Molecular beam epitaxy system

M Electron beam evaporator Hlon implantation

M Reactive ion etching system

[WECR-SIMS etching system FIICP etching system

[ Atmospheric-pressure plasma system

[MDual frequency plasma etching system

[M60MHz plasma CVD system FRapid thermal annealing (RTA)

[ X-ray photo-electron spectrometer

[ Scanning electron microscope M X-ray diffractometer for thin film &
Scanning probe microscope

M Surface profiler BIElectron spin resonance

21)=2)b—L (#T=E) Clean room for lithography

ArkEEE Y53 RT<170
Ry b T—2

Three dimensional micro-
fluidic network with circu-
lar cross-section

SIS LA

SiEMR EICHA LD T H
Ge/SiGe TBAEIRIEE
Strained-Ge/SiGe micro

pillar structure formed on
Si substrate

GMREFZFABLIERA7OMS
Micromachined micronee- o)
dle array for transdermal Micro magnetic sensor
drug delivery system using GMR effect
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TTI)
NANO

platform |

Center for Sharing Research Facilities/
Branch of Nanotechnology Platform
TTI Nanofab Platform for Hybrid “Monozukuri”

wicEA r343E SHIEKRT Toyota Technologicai Institute

FANOHRELFZEDNFATEZHBY -V
W= LZBATEY ) AV R B~A40 2V F3HIG) DER
FERICHE RN LG EEDIRERFEH AT
WB T ZRGBEPEFHAFELNRETEL I, D
V) AVROBEEMICIA RLG T /1BEST /&
FICRAT MR ZED TV BEBMOMRERFHN BN
TEEELUCHE MRBIUMRZIREE ZED T
BV VI AVROS/EEICBES T -V HRFEE.
H—R WM& BN ESKRE T/ BEADR
e, ZNSZ/NAT )y MEUIABIEIC RS T 2 BTV
£,

HAV)=VIV—LIF R TKFEDRBERERDD S
BEOKMBE2AEESEDTERME1RNEELS
M EZ21ToCHY) BELGEMEEPEFEMIIcEN

The clean room is open to outside research-
ers 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/materials or nano-devices
collaborate for supporting the relating study
and research. Our supporting region includes
processing not only Si but also III-V, carbon,
magnetic, and organic materials realizing
their hybrid structures.

The facilities are well-maintained by three
experienced technical staff. The operation
can be taught, or processing can be entrusted
as a service. Laboratory team members have
the know-how and fabrication/analysis facili-
ties for I1I-V, carbon, magnetic, and organic

IS CEE T ZIBIBLDOMERER I I-VIR. A—R
VSR BED FROTS/EEDIT - F2A - 51
FAOREEHI B TE ZRNOMBRELLZEICH IV
reLET,

REEICX 2BEDEBOHDERBTHFINTVE
THZOMDEBETH AW EITE T NRERE
BHS.ABREM. T/ EERTFERM MEMS G E IR
LCREGMEESLUREZRLTHY. BEEDR
HETRHTERT.F/ 7O T BEHBOXRETEE
75 & AT PSSR S — D P CRERICR IS TEE T,

FARREONEDHERTOCARE -HEERIZ
2014 £ T29OFEMITO W L XERBRIT PIREN D
HOEBBREMVTEX L Tl . GHBAFE LG
IEE L RN ZEEREVNELE T,

materials, and our team members collaborate
to give support.

In addition to 32 machines registered,
many other facilities 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 (29th time at 2014), and
ones on X-ray or vibration spectra are also
open. The location is near Nagoya University
and offers collaboration covering the Chubu
area.

<&

T468-8511 ZIEHRAXAH2-12-1
ERTEAFMELESL AEBHIIV—F LT - ™R

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

TEL * 052-809-1725

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

BFE—LBEEE NIYRIVT7IA1TEE
R -HLBUR WA FATEIAREE
M Deep Reactive lon EtchingZi& (Bosch A+ X)
BRIy 2 (BB AEBE) KEZEE
BYE—L (B ZEEE WH—ARVATIATMELE
NERBE I EEEFEME (BFREAEELET(EBSD)TE)
RS 3 T REAAR B S RIER
WS A 7210 LAIEREE
BRAVLABNEE F

Address

Facilities

Yamashita/Shimomura
Research Supporting Group, Toyota Technological Institute

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

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

TEL : +81-52-809-1725
E-mail : nanoplatform_office@toyota-ti.ac.jp

M Electron-beam drawer FMask aligner

M Oxidation/diffusion furnaces Elon implanter
M Degep reactive ion etcher

[ Sputtering (metal/insulator) deposition system
[ Electron-beam (metal) evaporation system
[MPlasma deposition system for carbon

[HField emission type SEM
(with electron backscatter diffraction)

HWhite light interferometer
M Lifetime measurement system

[MIMaskless pattern generator, etc.

INE—f

RRY LA SR
Maskless pattern generator ~ Pattern example

RRYLABFEEE GmEA2014.2K) ZRB L TR LI/ N2 — 4,
INZ—=E2 um, By F4 m u DIgF % IESBRARICEA LTz,
BFH A XEH5.4mm,

FROMRIREHC K DRE TS X T ORHRICHIB T BT dIfER,

Pattern example obtained using maskless pattern generator
(installed at end of February 2014).

Pattern width is 2um, pitch is 4 pm, having the octagonal shape.
The grating size is about 5.4mm.

This grating is for exciting the surface plasmon polariton from the
incidence of the infrared.

SelmtE AR
Magnified tip

JO—-7n2%E
Whole view of probe

RFRNBRAE b X VSRR T/ Rt (I 2V TN DRI - HBEFIAE) |
ETVEBRLY Y EAHRE TORBEREF DRI, h— R/ Fa—TEREH
P mEREAIERDORE Y FRHEFIEL I, ) AV OMITEDRD ZREL DD,
V)AVPBRTYF I &I 7O AFEEREL B L.

AFM/STM nano-probe (UNISOKU Co., Litd.):

The probe has piezoresistive sensor and conductive metal line to
the tip apex. Probe with CNT or four-point probes are also fabri-
cated.
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Center for the Promotion of

Nanotechnology

Platform
KYOTO UNIVERSITY

Interdisciplinary Education and Research/

Nanotechnology Hub

BRI KFEA :?h\glz*f?j Kyoto University

REKRZF/70./09—=N\THAIF80RTELEIC K
SERHHMEI TREER L8R DEMIMBE LTS
WHMI TSy b 74— LERELT. ANDHZRED
BRI e A ZRIL - & ER - MET A0
TUR=OV V=T RRRREREEANRREREZR
HLET,

1. 2@B R GER - BEMEEZITNA\LAIVTINI -FHET 2
TEDNTERTF/RAIVOREF1  21RE
F/IVGST4— B - IATERHIS LI AMNRGETD
SRE—EDRE
F/MRINI-AIREE - RENSA Ty F U ERERE

LR
F/ PSR AR - SEM, AFM, SKRME. BRI
P E Y

Nanotechnology Hub in Kyoto University offers
the under-one-roof type nano/micro fabrication
environment to build up knowledge for generat-
ing new ideas and technology network for world-
wide researchers and engineers. More than
eighty kinds of forefront equipment for
nano/micro fabrication and characterization are
offered to users, and eight 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 vari-
ous 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-lithogra-
phy, nano-material processing and analyses.

Nano lithography equipment: photo mask fabri-
cation, exposure and resist developing.

Nano material processing and deposition equip-
ment: various kinds of dry etching, thin film

2.FAbhihEsRELGER
HN\THRR[USBFEDLE - HAZREL AREICBLUARZTD
EHED TG L RERZDOREIERICE LZRNDZMHAZE
HBS BEDMREDREZITOHDIERT Y. BELF
BEEFHREICEVERICETHBWRITET,

3. RETLICHIARMIC IR Z3E
BREICREELY I BHYDOREDNREINTOE
T FOMARDNIE CELD T EELGMEELEMNELME
AET,

4. FIREBSHEEZRIFLRER
BREITHEELICBEDRMBEIC I DEZERITEH S
ATEE Y. 2PRBICSCIBREDTVRBRO AT,

5. B iR, BT —EX bR
RATBE O I T AR T 2 RIMEAZ AV E T B EL
BRICIIEMAITLEIET,

deposition, and wafer dicing.

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

2. Open-door policy

The nano/micro fabrication platform was estab-
lished to support every industry-academic-
government researcher or engineer by a simple
application procedure.

3. Clear charge system

Using fees per an hour or a day are clearly indi-
cated for individual instruments on our homep-
age 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.

FE AR

T606-8501 REPHAERXEHAM TEEYIERRE3275E
RERES /70 /09 —N\THR

URL : http://www.nanoplat.cpier.kyoto-u.ac.jp/

TEL : 075-753-5231

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

NAEEESRE T IREEEE
NERIRTLABAERE

B RSA Ty F o 7EE

SN REEBFR MR EE B T IBME
DRSPS ERN A Ty F I RE
BNL—H2A2VT%E

Address

Facilities

Nanotechnology Hub, Kyoto University

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

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

WLarge Area and Ultra High Speed Electron Beam
Lithography System

[MHigh Speed Maskless Lithography System
M Deep Reactive lon Etching System
MUHR Cold-Emission FE-SEM

[INLD (Neutral Loop Discharge) Plasma Source
Etching System

[ Stealth Dicer

A TO—)b—LOWEZEEE (—28)
EFFIHSL ——EFHEEE SRIRY L AWELE, FERRAV T 51— REM I EEE,
EERICRATYIN—D 5,

Photo of lithography equipment in yellow room.

AEFEEREREFIRHEEE

Photo of Large Area and Ultra High Speed
Electron Beam Lithography System.

From front right, laser lithography system, high speed maskless lithography

system, manual mask aligner, super inkjet printer, and stepper.

. e=-
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Nanotechnology Open Facilities

ERIKFEA *I‘ﬁ*$ Osaka University

OSAKA UNIV.

NANOTECHNOLOGY OPEN FACILITIES

KRKFF/ 70/ B9 —RiEHBHIRTIE HHR
NICEREBE Y HMMEERT T oY b7+ —LEXTD
F-MEERT TV T A— LERITEHE L, EE AR
A/ N=23VDEBERMEBEZEBEFE-—LZRA
W/ 777 )5 —2av BiiDRRE PR R DES
R CHBEUW IV I ST—RBOREGSHL VA
FFLEHE, B EEBRIEDFORERMHL S
BT I\ A AR I DR RS T/ BEARDIE
HEICTEMLTVET,

ESIC FADEAEBEALPENDE L REF £
EN6DHENSBENAMMBNIT S/ 75y 74—

Nanotechnology Open Facilities (NOF) at
Osaka University is managed in close col-
laboration with the Microstructural Analysis
Platform, Nanofabrication Platform, and
Molecule & Material Synthesis Platform.
NOF contributes to the development of nano-
fabrication technology using various quan-
tum beams, and nanofabrication is the basic
technology of industrial research innovation.
Additionally, NOF contributes to the develop-
ment 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

LAYV =7 LEEEE BT HTET I BRPE
NOM BB EDBERNTERE ST Z RO DD ERE
BRI L FERAIBEORZRI(TLEZBIELT
W&,

YEDFROE EHURFBELOMEZ IHBTE
13 TIE 3DDTSv b 74— LEBLTHICHEDIN
A =IOy N ERIDT — b AEBBHTET B
5B ERDERADHETOIDTIRIELF/TV/
OY—BEDAMBERYL A/ N—2 3> DREGBDH
R-BEMZERIEI STy b 74— LD MAMRELT
MENEHREETVNET,

Nanofabrication Platform Consortium con-
sisting of 16 organizations in Japan, and
therefore strengthens organic cooperation
with local companies 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 nano-
technology, and the creation of knowledge
and technology as the core of innovation.

<&

i HARR

T567-0047 KIRFFRATSERE o £8-1

KRR  EERFHAIEFAA

URL : http://nanoplatform.osaka-u.ac.jp/fab/
TEL : 06-6879-4654

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

BFRIVI ST —HE X3H
MERIAVE—LEE X338
WMITITATAFAVITYFUTHEB X 28/
WEEVIYF U IRE
WIRF X\ 2R RERE X 368
WEB FKEEE
BRROT7ZAF—

[ULED #E Y AT s
WF/ AT NEE

Address

Facilities

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

W Electron Beam Lithography System (x3)
MFocused lon Beam System (x3)
[MReactive lon Etching System (x2)

W Deep Etching System

[WRF Sputtering System (x3)

W Electron Beam Deposition System
MMask Aligner

[WLED Lithography System
FINanoimprint System

BFIRIYV I ST —4E (75keV)
Electron Beam Lithography System (75 keV)

ERAFE—LEB (W-beam)
Focused Ion Beam System (W-Beam)

T e
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Center for Social Collaboration and

Intellectual Property/

Support Office for Nanotechnology

EuxsEA BIKE Kagawa University

)3 - iRTR EDRRA G E BV TERDARE
5 442 FERETOHMMIZIT 58] % IIED
—EDRERERE. TOHEEEZHATVET. &
fo ZERF- M ZETOEMRMMBEZEL. &5
IS AFHEESCHREEICK . RFDT /17
AN THeAlT - SR LR 2 IR L, Seiim 7/ \ A A%
SHliE AR A ISR TSR 9 BRENZ B L CVE T,

UEH S CHE—DREEII. ZTDRENPTELSM
B A ZROE LT ZHDEER - ZiT R O A
REDHVE T,

MOTOFBFELICEWV T AFHE(ICKDER
WHAZERITHIENTEET,

A series of nano/micro-fabrication and
evaluation devices are arranged for 4-inch
wafer and various materials such as silicon
and resins. State-of-the-art nano/micro-
fabrication and integration technologies are
offered to the user by skilled professional as-
sistants and the researcher group. Users are
supported to develop and evaluate devices in
various service forms. Many users in enter-
prises 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

1.2 G ERERRIGT ST/ 170651
OFH/ A7)V TS5 71 %8
OF/RAVOBE/ Ty FUIHEE
OF /A7 ORI/ FHEEE
MHFHIBY X M DEBOABKE (BF -/ 1 A SAEED

HBLHYET,)

2.THREDFI AR EERM
RBEOMAEE SEBICHELEHEMTEEICK
BEEDEHET O REBE TOREBIRIE. ORIl
KIT.OHEAEDOR K ZBIRTELT,

3R N -FKilH TR
ZIIch 2% ORE Kz B TE5ARFHRE
BEOVINT. SHEICRE 9 AR MEA E A £ T,

*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 equip-
ment 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 con-
sultation concerning the fabrication and
evaluation of the devices from users.

<@

HL OB FEHBRR
T761-039 &)||EEINTIAE] 2217-20 ETOREREE
BIIKF tt@ - MNEL > 2 — BRAHEERE
F /T8 /O —HESE MEARBER/ XIVEBEIR L —O—42
sl
URL : http://www.kagawa-u.ac.jp/nanoplatform/ ki
. [HLP-CVD
TEL : 087-864-2529 ——
E-mail : nanoplatform@ao.kagawa-u.ac.jp WAAY P T—

RaeT SR =RITRARAIESS
NEBRBFEME F

Address

Facilities

Support Office for Nanotechnology,
Center for Social Collaboration and Intellectual Property,
Kagawa University

2217-20, Hayashi-cho, Takamatsu, Kagawa,
761-0396, Japan

URL : http://www.kagawa-u.ac.jp/nanoplatform/
TEL : +81-87-864-2529
E-mail : nanoplatform@ao.kagawa-u.ac.jp

M Electron Beam Lithography System
MMask Lithography System

W Spray Coating System

Mask Aligner

[LP-CVD

MVacuum Coating Equipment
WECR lon Etching System

M Optical 3D Profiling System

M Scanning Electron Microscope

BFIIBERERS |
ARy FE=L@2nmic &I 10nm S AV INZ—2 &
BB CEE T, MEBEIOnmOSEE DHE
DNATBET T, SR+ RId 6inch ETRSRIRET T,

Electron Beam Lithography System:
high precision drawing is possible in a 10 ITH): AV F//IN2—>
nm line pattern by a 2nm diameter spot
beam. A highly accurate stitching accu-
racy of 40nm is possible. The size of the
sample corresponds to 6 inch.

Si nano-pattern

B—ZBOHDFBALS EHEBDEHEDEABETRANISLEY.
B - R OESIRRIISCCOBE. FIBHEEZZEE T HTELARETY,

Users can choose utility form from the spot use of single
equipment to combination use for two or more types of
equipment.

Ty TR
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Research Institute for Nanodevice and Bio Systems/

Nano Processing Support Office

s B X5

EuxziEA IGBKZE Hiroshima University

T2 AN0DTZAIVTAIVE—FRBA—/IN\—71)—>
V= LEBFFEEERBWCBHME ) 1T\ X
AERMEN—RXETAHMIEMEZEEITVOET 10
FOZREBEESHOZERRZHZ O>OCVWE I KM
BABFOELIMREEZBHE LSRN FICESHELY
LElLrt

EHEERTIE 24> F2) 00/ \ERWLT. 30nm
DEBMIMEIN IO FIEE T T, FR25FEICIER/VRIE 6
NMOBEBFRBERXEZEALF L Tl . HRARE
(1.2nm)SIOfEEFDV AV NS VI A ZDBFEITHK
IHLTWE T, )V UADMBHTT L TEHAIEEL R
DG LE I NGMEMSHE it / \A A BIE T/ \ A R ICFS
L ARG ERFMRR G ECEHE L TED TR

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 for 10 years 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 SiO: Si transistor. We
also support non-silicon materials as much as
possible, and provide high level and interdis-
ciplinary support on N&MEMS and bio
related devices in our Graduate School of
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Advanced Sciences of Matter (AdSM).

Successful results obtained with our sup-
port include: (1) low-cost fabrication technol-
ogy 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 Cre-
ativity in 2007; (2) method to suppress par-
ticle generation in silane plasma; (3) fabrica-
tion 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 sub-
jects of “design and fabrication of MOS tech-
nology” and “evaluation and analysis for
semiconductor process” . A solar cell fabrica-
tion program is also held for high school, tech-
nical 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 : nanotech@hiroshima-u.ac.jp

B2V T4IVE—REYZA107) = Ib— L
NHEEREETIRRERE

MR RABENEE

NRETY Fv—

WAFVEAEE

BR/ Ny 2B

WE{t, CVDIF

NiE B EFIEME

W2RAF > EEHITER

WRBSHIELE

Address

Facilities

Research Institute for Nanodevice and Bio Systems
1-4-2 Kagamiyama, Higashi-Hiroshima 739-8527, Japan

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

FAX : +81-82-424-3499

E-mail : nanotech@hiroshima-u.ac.jp

[ Class 10 super clean room with chemical filter

M High resolution EB lithography

[MMaskless lithography machine

M Deep dry etcher

Hlon implantation machine

M Sputtering machine for metallization

M Oxidation furnaces and low-pressure CVD reactors
M Transmission Electron Microscopy (TEM) machine
[fSecondary ion mass spectrometry (SIMS) machine
[IRBS measurment system

BEFEHEEZSE (50onm) EB lithography (50 nm)

Si02 Mask —

Poly-Si

T—=MR3IONMD IS IRE HREF (1.2nm) SiOABFED >
Si MOS transistors with ~YA% (BANFPRRERT)

a gate length of 30 nm The world-record thinnest 1.2 nm
-Si02 gate oxide transistor

FAMTTSIRZ A NICITEASNISEIRLED [(R) T I9 A A—I VY]

Epitaxial film LED array bonded on Si driving IC
(Oki Digital Imaging Corporation)
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Support Laboratory of Nano Fabrication

EuxxzzA WAKE Yamaguchi University
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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 applica-
tions, applying our research strengths.

* Device design and nanofabrication process
for superconductivity 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.

BEEREO T CamB LS BEMEOERET NAR
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* 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 nanotechnology field.

B GELR 5 E ARG

7755-8611 IR FEHEEE2-16-1 BT IREELEE (50kV)
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URL : http://www.nanotech.sangaku.yamaguchi-u.ac,jp/ MURVI107T R/ \ S8

E-mail : nanotech@yamaguchi-u.ac,jp WTUTY A= 5E]
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Address

Facilities

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

[ Electron beam lithography system (50kV)

W Electron beam lithography system (30kV)
MMask aligner

M UItra high-vacuum multi-target sputtering system
W Stylus surface roughness profilometer

M Elipsometer

[ Field emission-scanning electron microscope(FE-SEM)
M Outgassing rate measuring system

M Thermal desorption spectroscopy

[Dinamic thermal desorption spectroscopy

[ Partial pressure measuring system

EFAEEZES (MREE 50 kV &/)VEIE 10 nm)
Electron beam lithography system

(acceleration voltage : 50 kV ; minimum line width : 10 nm)

UHV 25t/ Ny 2TEREFREEE (57T X 2 F v/ /\—)

Ultra high-vacuum multi-target sputtering system
(5 targets x 2 chambers)
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FAIS Semiconductor Center
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Kitakyushu Foundation for the
Advancement of Industry, Science and Technology

FATS

Kitakyusyu Foundation for the Advancement
of Industry, Science and Technology
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FWEDAELTFHIL. TCMOS—E7OtR (1 u
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The Semiconductor Center has various
microfabrication equipment for the research
and development of IC-MEMS related
devices, and has opened to companies, uni-
versities, research institutions, etc.

The utilization of such equipment and tech-
nology is anticipated for research in the inde-
pendent fields of biotechnology, life sciences,
and environmental technology, as well as for
various medical systems.

The major feature of the Center is a CMOS
consistent process (1-micrometer process),
and setting one aim of this enterprise to
CMOS on MEMS. Such consideration is
important for the application and industrial-
ization of MEMS.

The output of MEMS is a minute electrical
signal. If this can be received by a CMOS
integrated circuit and required signal pro-

N ZNUEF LU Rz R o e SR RER E L T—RD
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cessing can be performed, it can be put on
the manufacturing infrastructure of the
semiconductor industry in general as an inte-
grated circuit with a new function.

Creating function in the first step: whole
miniaturization, advanced features, and low
pricing are realized.

Moreover, in the second step, complete
integration of MEMS and CMOS is realized,
and a highly efficient device with high safety
in consideration of the environment is aimed
for.

For this reason, the Center utilizes the
framework of a nanotechnology platform
enterprise, realizes this integrated process by
proactively cooperating with the researchers
of many other facilities/institutions, compa-
nies, or universities, and contributes to the
improvement and safety of society.
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URL : http://www.ksrp.or.jp/shisetsu/semicon1.html
TEL : 093-695-3600
E-mail : nano01@hibikino.ne.jp
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Address

Facilities

Semiconductor Center

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

URL : http://www.ksrp.or.jp/shisetsu/semiconi.html
TEL : +81-93-695-3600
E-mail : nano01@hibikino.ne.jp

WEDA tools M Laser beam pattern generator
[MOxidation and diffusion furnace I Plasma CVD
HLow pressure CVD Elon implanter

[MRapid thermal processing equipment

WRIE F Coater/Developer [ Stepper FMask aligner
M Dicing saw MWire bonder FISEM-EDX

M Device analyzer M Laser microscope

M Digital microscope

W Substrate production equipment, etc.

T I | A RHIEHD5
Single-Gas Sensor

REEAR Y

Sensor

MEMS 5/
(RIE> Y DA

MEMS
MEMS on CMOS lc k%1

MEMS on CMOS (Functional set)

A 4

BIEE-Y : ARBRMO5
Multi-Gas Sensor

TYERZTHRE Y
Sensor 1

RUNFAFZAN

. Valve Driver

Ll m A2
Control Logic
> R7>7 Sense Amp

@/ Mt  Miniaturization
@Effitk{t Low-Pricing
@54kt Advanced feature

HEES (1 4—VR)

Fnaa o0\
Display Driver

Sensor 2
CMOS B8 E#6) e
(B ESEATHE)
CMOS .
[ J
[ J

DSP 7Ot v

DSP Processor
E5G5BVEYE Improvement in
T55ZEME{L environment-proof
fitmigtagrn £ performance

MEMS & CMOS —BE 7Ot RICLBHEEERE (1 A—TVR)

MEMS & CMOS consistent process
(Functional integtation)
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Applicaton field

»




