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Preface

The Bio-Nano Electronics Research Centre (BN Research Centre), Toyo University, was established in 1996 to initiate
and promote interdisciplinary new science and technology combining bioscience and nanotechnology. The BN Research
Centre was selected as a 21" Century’s Centre of Excellence by the Ministry of Education, Culture, Sports, Science
and Technology (MEXT), Japan, in 2003, thanks to the Centre’s outstanding research and educational outcomes and
perspectives.

A four-storied new building named “Bio-Nano Annex: Beta” was completed in March 2013. State-of-the-art facilities
and equipment such as electron microscopes, scanning probe microscopes and all sort of advanced analysers are installed
in Annex: Bera. Please notice that nanoelectronics super clean rooms and biotechnology clean rooms are facilitated in the
original building: A/pha. The BN Research Centre in particular encourages and promotes international academia-industry
collaborative programmes as well as research and educational ones, providing both academic and industrial institutions
with private booths, academia-industry collaborative office, international intellectual properties office and international
seminar hall and room on the fourth floor of Annex: Beta.

Participating in the “Strategic Innovation Support Programme for Regional Industries” organised by MEXT, we really
hope that our facilities and equipment will be used by a number of companies particularly based in the Technology
Advanced Metropolitan Area (TAMA) for their advanced innovative research and development.

Please contact us at any time for further enquiries.

Toru Maekawa
Director
Tatsuro Hanajiri

Deputy-Director in charge of facilities and equipment

Bio-Nano Electronics Research Centre

Toyo University
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Flow chart

B E H ¥ [Enquiry]

&5t BA[Explanation]

LHYIABICOVWTOREER -HH LA H - H K300 [Agreement / Payment]

FKiE % s ZHIFA ORE - B fTHER - U K — b

[Start of the utilisation of facilities and equipment, and Centre's technical support]

[L&bHE-HiA%k]

REKFE NMA-F/7IL 7O AR 22—
T350-8585 #ER]I#mfRHH2100

Tel : 049-239-1375 E-mail:bnel@toyo.jp

[Contact]

Bio-Nano FElectronics Research Centre, Toyo University
2100, Kujirai, Kawagoe, Saitama 350-8585, Japan

Tel : +81 49 239 1375 E-mail:bnel@toyo.jp

URLs : https://www.toyo.ac.jp/ja-JP/research/labo-center/bnel/
https://www.toyo.ac.jp/en/research/labo-center/bnel/ 20207 ARIT
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Floor map

Building Alpha
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B 7332 —Yv—FT71Z
Technical Managers' Office

E j_/°7lj_>)b_-b\ 1 :::::::.
Nano-Electronics Clean Room 1 A D [
B7r/-0)-—L4L2 " ~ D

Nano-Electronics Clean Room 2

A+ /- 7)—>I—L4L3 ~

Nano-Electronics Clean Room 3 L/\J-I)—

NAF- ) =2Ib—LAL1
Bio Science Clean Room 1
NAF-T) =2 =L 2
Bio Science Clean Room 2
MR=E

Wlm - Bio-Nano Fusion Laboratory 1
MR=E 2

Bio-Nano Fusion Laboratory 2
MR=E 3

W. Bio-Nano Fusion Laboratory 3

B B B

Building Beta

1F

B TEM= SPM== P
TEM Rooms SPM Room ==

B EiEriEmE ERETAE ES
TEM Preparation Room Electric Measurement Room ]

B SEM= REIDHTHEERE Il
SEM Room Characterisation Room v
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Administration Office

HBEOHEEEE 4
Characterisation Room 4
FREMEIE I —
Common Room

-
~

Characterisation Room 3

Characterisation Room 2

Characterisation Room 1

N

4F

HBAHERE 3(DHBEE) .r
q
HBAHERE 2 (XFEHITE)

HLBOHEREE 1 (BRE)

Ly

3F

B N1F-FERTA

Bio-Nano Laboratory 1

B N1+-F/E8F2

Bio-Nano Laboratory 2

B N1F-F/REERE

Bio-Nano Fusion Laboratory 1

P BELIF—F

Seminar Room

EFHRERE

Industry - Academia Collaboration Room
ZEMNEIF—F

Seminar Room

EREZBRIIEIL— L

ERRAE HEE =

International Intellectual Property Office

ERRIT M EEE

International Exchange Programmes Office

ERREFHRIEER

Common Room for International Industry - Academia Collaboration

B MREEREE 2

Cultivation and Preservation Room 2

B #MREEREE 1

Cultivation and Preservation Room 1

Bl N1 A7/ RERRE 2

Bio-Nano Fusion Laboratory 2

N

International Industry-Academia Collaboration Office
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EENDP ARR  Micro Raman spectroscopy

HARRER  Fluorescence spectroscopy

HRZRR Infrared spectroscopy

Structural Analysis

BREBERR  Optical absorption spectroscopy

SHRCENN R R D — P —FETIB  Three-dimensional laser microscope

K FEEPN-EEREE TEM

T BlE:
Morphology

Observation

KNSR SEM
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WML Vacuum deposition
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Bio-Nano fusion
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Bio and Organic Analysis
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Surface Analysis

THLOXD™D—IIADAKIKNG HTFC screening system (@) ©)
PIDN—&  Cell sorter O O
| [HKIREBUKS§®  Two-dimensional electrophoresis system O O
HEREEEIR  Fluorescence microscope © O
IERREENO M LDINN Y - HPLC-MS @) ©) O
RXOOMLDNN YIRBRE GC-MS © O
A—Pp—BEFAIWIBKRE MALDI-TOF-MS ©) © O
B! [@#HRGdz  Circular dichroism spectrometry O O
KM= Refractometer O O
HHRM  Viscosity analysis © ©)
B S IRE  Tensile strength tester O O
PR - RHRIHKHI  Zeta potential / Particle size O O
RN IR RHRIET R Surface area pore size distribution O O O
BxEHRN SQUID/VSM O O
FiMRE TG/DTG O © O
HEY AR  TOF-SIMS © O O
T ANHEN-RR AES ©) O O
X EERMN-RR XPS © O ©)
AN O-NEEE SPM @ © @ O
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Usage examples

j- JI UL 7 I\ - 7 X [Nanoelectronics]

B AVEFMESTAIl  Electrical characterisation of Electron Devices

HEEINT X — G-
TFrEIA4Y
Semiconductor Parameter
Analyzer

F-HRAERE

Hall Effect Measurement
System

-V 1BFARRE

Auger Electron Spectroscopy Analyzer

A

XA BT HEE

X-ray Photoelectron Spectroscopy
Analyzer

ZRAFAVEERE
Time-Of-Flight Secondary Ton Mass
Spectrometry Analyzer

EENTO-TENE

Scanning Probe Microscope

a1 7 >34 AT Fabrication of Electron Devices

1F 2V EARE

Ion Implanter

RISy ZEBE

Sputtering Deposition System

RyMmELARE

Ultraviolet Lithography
System

7
yi 1PN

07 | FEAENIA-F/ILYbOZIIFRE & —

EFREERE

Electron Beam
Lithography System

ko4
IvFrIi%E
Dry Etching Equipment
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Thermal Cycler

BEBERE
Culture &
Incubation room

J

]
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W

Al
DNAY — 7 T4 —

DNA sequencer

v )—4%—

Cell sorter

EENETFEMR

Scanning Electron Microscope

SR EETMER

Total Internal Reflection Fluorescence
Microscope

EBYEF MR

Transmission Electron Microscope

[RFE N E

Atomic Force Microscope

R N7 Protein

- t-2El - HEATRE
o Zeta Potential / Particle Size
Measurement System

ThY o REEL-F | A= &5 B
BB A A i RITRERERY | i Circular Dichroism

E Eﬁ'*ﬁ E E Spectrometry(qCD)
MALDI-TOF-MS

ZRTERIKE Y AT L

2D electrophoresis system

EREKIOYNI574-

High-Performance Liquid
Chromatography System

®E-#Zf/oTLy b | 08
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Usage examples

j- / jj e 7]’\ “/ *z *5'- [Nano-carbon materials]

(75=VbLv, Hh=FKoFI)Fa—-TF. FI55774 b, 9571)

(Fullerenes, Carbon nanotubes, nano graphite, graphene)

X £ Growth BT N4 AT

Electronic device fabrication

77 X7CVD&E
Plasma-enhanced CVD system
; e % [growth] V79374 —
BERFEEF N Lithography
Supercritical fluid chamber
4 B% [growth] )= =L
Clean room

B RRE ER1AE-L

Various deposition systems

fah % B i [Catalyst deposition]

Focused Ion Beam

*ﬁjﬁ%?fﬂﬁ Characterization

BT ok

Micro Raman Spectroscopy

EEEFHEME
Scanning Electron Microscope

£ & - 28 [Length, shape] E 1% - & [Diameter, crystallinity]

EBEF MR
Transmission Electron Microscope
BEE B

[Diameter, number of walls]

EE7O—-THEME
Scanning Probe Microscope

F2HE [Shape]
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JAY 17 j' V4 Eﬁéﬁ}:%[Bio-Nano fusion research]

BERAEETA

Electrophoretic Coulter method

m

b' o

Qo000 0

aperture o

Pt probe
(o]
\ o
particle O

)

U-TAS

Ky ITFIN)=2RT L
Drug delivery system

— R BER EOEMR

Cancer cell on carbon structures

7/ Fil

Nanomedicine: magnetic nanosurgeons

AL EEY T

Activity enhancement

. E:_..-

Hbt.salinarum

il
&l

'Magnetic particle

F/0Ky b

Nano-robot

A Folate group
®  Magnetic nanoparticles

+ Drug

*  FTC

Multfunctional CMC nanovector . Conboxymitil caluloss nanopartice

G - 1

Cancer cells + drug loaded CMC MNPs in Cell death caused by
the presence of alternating magnetic filed CMC MNPs after MHT

Ay
"

F/HFICEBHERE

Hyperthermia against cancer

AJR B

Visualization
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Application examples

F v 7 bua=2Z-FNNT. Nanoelectronics/microfabrication
BEFYTNA R e—DoEETEIRMBIE-S-TVWET, 7/ T—KoMBIOCVDEE., EEAMAREEIZHE
MOWMMIMI D TE, BERETASHTEET,

Facilities and equipment for nano-scaled electron devices are available. CVD apparatus for Nanocarbons, microfabrication and electric
characterisation techniques are also available.

Current | (uA)

534 3um .

Silicon ., we " onm 6.0 6.2 6.4 6.6
Time t (sec)

EFHREERBICLEL IR MSE—Y ERAFVE-LEBILES  HEEFNIRTFIIFILD

Cross-section profile of resist under electron beam TEMPA R IER EXABHTOBR/ I ZAE

exposure Fabrication of ultra thin film for TEM Detection of cutrent pulses induced by electrophoretic

observation by focused ion beam system particles

JEHERHZE Morphology observation

EFE— LT /A XDEHERT BT O— T ES>LFETFH/FAX - 4T/ H 1 XETOMBEEBET
EET, MIBEOTRAIMEFLT I ENF TEET,

Morphology of nano- and subnano-structures can be observed using electron beam and a probe having nano-sized tip.

Graphite

aANNMREH=-FRF/AZFY ZhREEhEBFFYMZHTS T4 %2 U RKEE (DNA) O AFM %
DTEM{E & HIBR#EF E47 E 72 F/BFT/NA RO SEM & AFM image of deoxyribonucleic acid (DNA)
(*EEEEEJE’P*EBEEE@%M HAlHE SEM image of a nano electron device with

a quantum dot connected to an electrode

TEM image and selected area electron . . .
by point to point construction

diffraction pattern of cobalt-encapsulated
carbon nano-onion. Structure and quality of
crystalline materials can be characterised.
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RGBT Structural analysis

FICHKNEFETHHAPOSFREECERBEECH T IFMEBINET O ENTEEY,

Determination of molecular and crystal structures by spectroscopic techniques are available.

e == 550,004 10
in 52 & 2
200° 1 . 08
@
o 1 12
08
= 52500
16 07
— -
e SR \v_‘m-\r‘\‘
s 05
H
& (-]
B Sy 500,00 0s
5
= -04
]
idl 02
\V___H_r-—-\/"] 475.004
o “
i -0
a0 3500 1050 150 2000 150 w0 506 450,004 |
Wavenumber fcm’) 900.0 Toon.o 0.0 iS00 [Egu_u

CMC? 7 %74 v 77 /HFOFTIR EF Ky FORREXZX~XY MV (NIR-PLE)
AN MIV(FT-IR) NIR-PLE profile of quantum dot (NIR-PLE)
FT-IR spectra of CMC magnetic nanoparticles. BECNTOSv vvbEVT

(Micro-Raman)

Raman mapping of single walled
CNT (Micro-Raman)

ZM53HT Surface analysis

RHRORESMFEEZNATEZ Y, SEMHORE - REOBE CHEM KB, BRERRSZZENFTEEY,

Structure, elemental composition, and chemical state at the surface and interface of materials can be investigated using state-of-the-art surface
analysis techniques.

Reduced GO |
300[°C]120[min]

(@ +5000°CJ60lmin]

_‘,«/4\\’ 300°C}1 20[min]

o) e =

T 1 1 o

v_q

P S

Intensity

sp? Graphene

Oxide (GO)
w/o anneal

Intensity

Second lon Counts
w

291 289 287 285 283 281 L 1

(S 1 1
Binding Energy (eV) 200 300 400 50 10 100 150 200
Kinetic Energy (eV) Depth (nm)
XBAEBFIRKRBICLDZITFI71 088 F—VIBFARRBICLDIBILIFT 710D RITHEAR-RI AV EES
1& O FF i RE&FHE MREICLBSIEOTENF
XPS analysis of graphene materials in different oxidation Estimation of number of layers in graphene oxide by AES S H PR
states Overlay plot of Si and O by SIMS

®E-HECTLy N | 12
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Application examples

E 2

EMPE Physical and chemical properties of materials

BLAY - A SAY -

e
BB X1

WEEER, MRt MEE Y 7O TCE %9,

Macroscopic characterisation techniques of physical/chemical properties, such as thermal, magnetic, and electric properties are available.

T T T T T - - 350 ‘
0 0 e i3 —0— Adsorption
~T " N 300 —o— Desorption
c YBaCuO S =
._g = [ , \ '\\ \ e @ 2504
© E IS 8
N o 1.0F - . L » &, 200
g e ] e \ : | N/ 2 150
%‘9 20 /\ \\’ g g
P l L \/ ~ 100
= B s E
B | \\ [=}
@100 Oe | T ™ i
1 L 1 1 1 1 1 1 1 /
30 20 40 60 80 100 . o
atee BT i 00 02 04 06 08 1.0

Temperature (K) Relative Pressure

H—R oM OBR T AR
EHER
(EeREHEMFLE S mETR)

N, adsorption/desorption isotherm of
carbon material

(surface area pore size distribution
measurement)

RESOTG-DTAMER (TG / DTA)
TG-DTA curves of CuSO;

EEEMH OB (SQUID / VSM)

Magnetic properties of superconducting materials

A1 N4 FFR4THT Bio and organic analysis

2 IN7E -DNAL EQEBDFREREEWMICOVT., TOBBER D DTEIMPEBEREMP TEET, T/
WERDPDHEHBERETOIIEHN TEET,

Elemental and structural analyses of trace components of proteins, DNA, and organic molecules are available. Separation and purification
techniques are also available.

o 3 ARUAPECL Dimranor a0 o305 257

i

=i w i3 3 !

FU-H

Gote | Graph | O-No | E:

T

N R

ai/2

ar/s

et
a5
740

Q173 | 1656

169

| KEvent | KTotal | _xMe
415 | 415
740 | 7740
1656 | 1656 |~ 54
B | 18

1

56
1282

14

yMesn
202
1422

96

153

Graph

7]

10°
FUI-H

Graph

13

I
FL2-H

NN

Kyq47oavhA7a57 by
NDITAARY MV
(MALDI-TOF-MS)

Mass spectrum of the poly-epsilon-
caprolactone (MALDI-TOF-MS)

TEM=ZX%&EZ L FJurkat cells
DEERE(ENI—5-)

Apoptotic Jurkat cell (cell sorter)

BELVTIFU 745X FeEXELRE
LEREEMER (SR L — ¥ —BEHR)

Nuclear and actin filaments of esophageal cancer
cells (Confocal laser scanning microscope)
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Transmission Electron Microscopes (TEM)

MEDORABREHBKE
3IDrETF7

Bright field image and 3D

tomograph of a bacterium

(& ttig]
BT HEFRHE (LaBe)
AEEE 40 ~ 200 kV
PERRE (200 kV) =3 ARHE

(X&77Vr—vav]
EDSH#. FET T T4 —
(@ R# ]
PR g%

0.25 nm
BT HEEEE 0.14 nm

[Major specifications]
Emitter: Thermal electron emitter (LaBy)
Accelerating voltage: 40 — 200 kV/
Resolution(at 200 kV): point 0.25 nm

lattice 0.14 nm

[Major Applications]
EDS, Tomography

[Applicable materials]
organic(include biological) materials

inorganic materials*

S} R/ HTFORGATEK
Bright field image of Ag

nanoparticles

Ge<112> HAADF{%&
HAADF image of Ge<112>

h-BN HAADF {5 (80kV)

HAADF image of h-BN
(at 80kV)

MBMHEMAHCE L £ LTI IR 280,

[E & {E4%]
EFHERMHE (2r0/W(100)
Yay hx—E)
IERBE:120 kV. 200 kV
A HERE (200 kV): s #ERE 0.23 nm
& FHEERE 0.1 nm

[(E677V45—-2av]
EDS/A#r. EELSH#. TR ¥—
TANE—1& FETZT 71—

[#E R #]
MR (EMRER £ R <) X

[E & 4%]
BETH ERMEE (ZrO/W(100)
o3y bF—H)
HIEEE 60 kV. 80 kV. 200 kV
A REE (200 kV) :

TEM: S5 #38E 0.19 nm, #&FHEE 0.1 nm

STEM:EEfREF#& 0.082 nm
PR R BRI G IE AR

[E77U5—-vav]

[RF 5 ERAEERER (STEM). EDSA.
EELSAH(W 1 b RF A RREREXIC D

A)., IxIL¥F—T1IEz—1&

(@ F# ]
BB XK

*Please ask us about magnetic samples.

[Major specifications]
Emitter: ZrO/W(100) Schottky field emitter
Accelerating voltage: 120 kV, 200 kV
Resolution(at 200kV): point 0.23 nm

lattice 0.1nm

[Major Applications]
EDS, EELS, Tomography, Energy filtered

image

[Applicable materials]
organic and inorganic materials*

(excluding biological ones)

[Major specifications]
Emitter: ZrO/W(100) Schottky field emitter

Accelerating voltage: 60 kV, 80 kV, 200 kV/
Resolution(at 200 kV)
TEM: point 0.19 nm, lattice 0.1 nm
STEM: 0.082 nm (dark field image)
Cs corrector (in STEM mode)

[Major Applications]
Observation with atomic resolution (STEM),
EDS, EELS (They are possible with atomic
resolution), Energy filtered image

[Applicable materials]

inorganic materials*

®E-HETLoN | 14
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Facilities and equipment

HEHER-NQIO7ICHN

3 o

=5 B R
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.toyo.ac.jp/ja-JP/research/labo-center/bnel/facilities/

ERIFAVE-LEE SMI-2050 Ga RfkEB=— NILBIA A iR FrEIN TERZR. TEMARRMEEL EREE 11
(Hitachi High-Tech) HREE 5 ~ 30kV
FRIOVILHR h—FR> /R TAT
17 VEARE IMX - 3500 IEREE 10 ~ 200kV ) EWR, GaAsEREAWAEBTFTN 2
(ULVAC) 14>v—2:B (BthY—2X), P (BthkY— | 1 X{ERH
Z),Si (SiF, #R Y —2X) etc.
BEFREERE ELS—G125TY ZrO/WEE A5 AL 251 > F < XU {EEL 4
(ELIONIX) HEEE125kV, 75K, 25K Z4 > & A~R—X30-80nm
=/MRIESNM BFIREE1 &
BOMRERARE MAG-BSA SIRAR. HRAR 2um~BHEER,T v FL TRINE — R 4
(SUSS Micro Tec) FHARY 1 X :30mmx30mm, 2inch, 3inch BE
RIS > RIE-200iP PERAENEBICL28RETIXACNEY | DUIALTFNAZBAYITI /0 IyF LT 3
IvFUJ%E (SAMCO) ATRE. Uy, ARERANLCFIVvFT
RS # X :HBr, CHF;, Cl,, CH,, O,, No, Ar
RISy 2 v TRE E-400TY YTz bhACRINY & Y — Z:Si0,, SigN,, ITO, Au, Ni, Fe, 1t 2
(CANON ANELVA) # > 7IViBERIZ (RT - 300C)
HERT NS R B1500A BIENAREE 0.1 fA/0.5 uV LTINS RIVFF v xRS 24 L 14
TFo4Y (Agilent Technologies) ST )X MBEIL HEERICY
F/77A4N—{EREE | NANON aLvr—: OLIE—%BET DI ETHRaLHHRNTE] 5
(Electrospinning machine) (MECC) CO-AXIAL SPINNERET BE
ULTRA CO-AXIAL SPINNERET
DRUM COLLECTOR
BREMKAE VK-8500 L —% —:685 nm, 0.45 mW, REMIR. REMHES (Ra, Rz,-+), 3D "onE 17
L — % — G s (¥—1>X) L > X 10 -100 f& NTEET,
(3D laser microscope) HEERE (F & AM) 110 nm
EBRETENE JEM-ARM200F (JEOL) | BBAREKEIGEMIERE £ 1ZEEH L. 2 | EEETEM (STEM), 10
HE82PMEH L T\ 3, I XX — B XIE A4S (EDS)
(hNEREBEG6OKV, 80KV, 200kV. BERMEF | EFHFI %L ¥ —#BKHHEE (EELS)
EFHEEE)
TEMftE2&
EENTTFHRME SU-8030 HEEE 0.5 ~ 30kV I 2V ¥ —SEXIRAHTEE (EDS) 12
(Hitachi High-Tech) DREEE 1.0nm (DNEBE15KV) 1.3nm (In | EFIRFEEFRZE (EBIC)
HEE1KV)
Y TIY A ZIHRA 150mmE SEMftt3&
AREEELUBFEMSE | ClairScope HIEBE 10, 20, 30kV BRISBLATEDOY > TILESEMBET | 19
(JEOL) S EEEE 8nm (HMEREE30KV) EER
BT A TERK 150mmiE T2 hdED LU IEEABEMETORED
L —%#—:514 nm AJHET T,
BN AREE LabRAM HR-800UV KBS > JIVE S~ 0, 1800 mm 890 SIEFRABL COBRBEEICLE 57 | 9y
(Micro-Raman) (BT anAJ+>) | ZRIDEEAET m CRIEXR T 4 MVIBIENA TEET,
FhiEigE 1325 nm, 355 nm, 457.9 nm, 488 | EEIv v EL JRIENF TE £ T,
nm, 514.5 nm, 633 nm, 785 nm KB 77 KAEN TEET,
#%tH&8:CCD, InGaAs7 L 1
ERS A/ NIR-PL Fh £:500 W XeZ > 7(400 nm - 1000 | h—HK>F/ F1—TDHAFUT (B | 19
HAEREBIANRY MVAIE | (Bi28ERR) nm) TEET,
% & (NIR-PLE) %25 InGaAs (850 nm - 1600 nm) Z D, BEDKEBNI2EH Y T,
SRSV RIHE R 5493 S U-3500 YR EKRT LT, ERAECRHFAUED TEET, 19
Y E & (UV-VIS-NIR) (RAar) A9%RELTZXT T2 7 (187 nm - 3200
nm)
BIMFT-IR/ Nicolet iS50 / FROL IR EE (ER - R &) WD SEFABEETE DN - LTVE 19
FTS v atEE Nicolet Continuum FTZ < »BI%E (1064 nmihis) o
(FT-IR microscope/FT-Raman) (F—FT71vov—) Z4 7E> KATR. Ge ATREIE
PM-IRRASHEIE
2BEKFYZEMHXIR | SmartLab RAH KW, EEiREEK, Cu® — 4 v | In-plane, out-of-planeBIEE A RIRET. #EMH | 99
El#7 % & (XRD) (Rigaku) b, O=4 % — % —FZ300mm, &/ | HOEER. BFEH. HBISH. B
7 v 7AE0.0001°, £/ 70X —4%,CBO, | E&RFVA X, BFEANDHLET,
CBO-E, CBO-f, 3#3 /N> v L BIER, 2 | NASEED, 5. BEONES T EAREERE
FlL—Yarhira—, BR—RKRTRE | HPTAET,
2/, T RTHEAIRHR
EERTO-JTENE Cypher DFM, MFM, KFM, STM BEIF =T HRAF v, ME | 13

(Oxford Instruments)

AR DRFETE

AM-FMiE (8R4 E D RIR1E LMY 74 )
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Model (Maker) Specification Features
Focused ion beam (FIB) | SMI-2050 Ga+,5-30 [kV] Formation of nanostructures 11
(Hitachi High-Tech) Preparation of ultra thin cross-sectional
samples for TEM observation (for
semiconductors and related materials)
lon implanter IMX - 3500 30-200 [kV], 5-30[kV] for formation of shallow junctions 2
(ULVAC) B (solid source), P (solid source),
Si (SiF, gas source) etc.
Electron beam ELS-G125TY 125 [kV] 6inch-wafer Direct writing of ultra-fine patterns 4
lithography (ELIONIX) Resolution 5 [nm] Fabrication of Masks for UV lithography
L&S min.30-80 [nm]
UV lithography MA6-BSA i-line, Two-sided type For thick resist MEMS applications 4
(SUSS Micro Tec) 30mmx30mm, 2inch, 3inch Bottom side alignment for pattern printing on
both sides of the substrate
Reactive ion etching RIE-200iP ICP(Inductively Coupled Plasma), Plasma etching for sub-micron gates of Si 3
system (SAMCO) L&S 0.5[um], MOSFETs, for GaAs devices, for deep trenches
HBr,CHF;,Cl,,CH,,0,,N,,Ar in SiO2 or quartz substrates
Sputtering system E-400TY Magnetron Sputtering Formation of thin films 2
(CANON ANELVA) 3 targets, Temp. RT-300-C Si02,Si3N4,ITO,Au,Al,Ni,Fe etc.
Power supplies (DC, AC, and Pulse) Surface roughness of films : Ra 1.0 [nm]
Semiconductor Device B1500A Accurate and precise measurement ranges of | Single and multi-channel sweep, time sampling, 14
Analyzer (Agilent Technologies) 0.1 fA-1Aand 0.5 pV -200V list sweep, quasi-static CV (using the SMUs)
Electrospinning NANON CO-AXIAL SPINNERET Polymeric, composite, hollow, co-axial and 5
machine (MECC) ULTRA CO-AXIAL SPINNERET aligned nanofibers can be electrospun. The
DRUM COLLECTOR average diameter of fibers can be approx. 70-
100 nm.
3D laser microscope VK-8500 Laser : 685 nm, 0.45 mW Surface topography, Surface roughness (Rz, 17
(Keyence) Objective: x10 - x100 Ry, etc)
Height resolution: 10 nm
Transmission electron JEM-ARM200F Emitter: ZrO/W(100) Schottky field emitter Observation with atomic resolution (STEM), 10
microscope (JEOL) Accelerating voltage: 60 kV, 80 kV, 200 kV EDS, EELS (They are possible with atomic
Resolution(at 200 kV) resolution), Energy filtered image
TEM: point 0.19 nm, lattice 0.1 nm Electron diffraction
STEM: 0.082 nm (dark field image) 3D Electron Tomography System
Cs corrector (in STEM mode) Scanning TEM (STEM)+HAADF+ Energy
dispersion spectroscopy (EDS) B(5)~U(92)
Scanning electron SU-8030 EB-gun, 0.5-30 [kV], (Cold-type Field emission) | Secondary electron image (SEl)+ 12
microscope (Hitachi High-Tech) Semi In-lens type, Backscattered Electron Image(BEI),
Resolution 1.0[nm] (@15(kV)) +Scanning TEM (STEM),
1.3[nm] (@1(kV)) +Energy dispersion spectroscopy (EDS)
Sample size Max.150mmg B(5)~U(92), Detector, 80mm2
+Electron Beam Induced Current (EBIC)
Atmospheric Scanning ClairScope EB-gun, 10, 20, 30 [kV], Imaging of specimens steeped in liquid 12
Electron Microscope (JEOL) Resolution 8.0[nm] (@30(kV)) Raman spectroscopy
Laser 514 [nm]
Microscope Raman LabRAM HR-800UV Spectrometer : single, f-800 mm From UV to NIR 21
Spectrometer (Horiba Jovin Yvon) Spatial resolution : 1 um Auto 2D mapping measurement
Excitation lines: 325 nm, 355 nm, 457.9 nm, | PL measurement (InGaAs detector)
488 nm, 514.5 nm, 633 nm, 785 nm Cryostat (77[K]-300[K])
Detectors: CCD, InGaAs array with terminals for electric measurement
Near infrared photo NIR-PL Excitation 500W Xe lamp 400 nm - 1000 nm Characterization of chirality of CNTs 19
luminescence (Shimadzu) Detector InGaAs 850 nm - 1600 nm
excitation
UV-VIS-NIR Spectrum U-3500 Deuterium lamp (D2), lodine tungsten lamp | Transmittance, Reflectance 19
photometer (Hitachi) 187[nm]-3200[nm]
Micro-FT-IR/FT-Raman Nicolet iS50 / IR microscope Near-IR to Far-IR 19
Nicolet Continuum FT-Raman (1064 nm excitation)
(ThermoFisher) ATR module
PM-IRRAS module
X-ray diffractometer SmartLab Powder diffraction, thin film diffraction, SAXS, | Full automated alignment under computer 20
(XRD) (RIGAKU) in-plane scattering control.
Optional in-plane diffraction arm for in-plane
measurements without reconfiguration.
Focusing and parallel beam geometries without
reconfiguration.
SAXS capabilities.
Scanning Probe Cypher DFM, MFM, KFM, STM, AFM in liquid Faster scanning/probing, Scanning in liquid, 13

Microscope

(Oxford Instruments)

(temperature-controlled),

Nano-lithography, Quantitatively maps both the
storage modulus (elastic response) and loss
modulus or loss tangent (viscous response)
with nanoscale resolution

Viscoelastic mapping

RE-FMB/STLy b
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XIBABEFAAEKE Phi Quantes Al Ka X#&. Cr Ka Xi#% @843 Hr (5~90°). #& - EAM. vvE>T 14
(ULVAC-PHI)
AXIS-Hsi (Shimadzu) Al Ka Xi&. Mg Ka Xis R34 (0~90°)
-1 BFAREE JAMP-9500F IEREE 0.5 ~ 30kV EF %A RIELEIT % (EBSD) 15
(JEOL) 7+ — 1 HREEDHERE 8nm (25kV. 1nA)
RITEFEB RS T >~ TOF.SIMS5 Bi1A> 4> RHEBEE ppm/ppb TORFEIORE. Eh. 15
BESINRE (ION-TOF) RS DEREE 1 nmLTF REDTR - PFOMEK. EFHEE. RSH
R A ARAE: 120 nm BA % % & B RHERTAE
HARBEHEANEESE AutosorbiQ-MP RN AWGE (77 K) XVHASI 7O ETCRAELEEKE T, BET | 17
(Gas adsorption) (hrmyO0-L) BIEAR— kX2 SERETE. MBI HFRAETCEET,
BEAHRAK— b x2 Z D, KETRE. EFWRERIE. KIBE
—RpFRT, ANBHENTEET,
1000 Torr, 10 Torr, 1 TorrfEAEH
BRBEESIARE DTG-60H/TGA-50 ZBH 51500° CZ% T (DTG-60H) HEE - REHFREAH (DTG-60H) 17
(TG/DTA) (S 8RR ZBH 51000° C% T (TGA-50)
#5:0.001mg(TGA-50)
E—sHYqH— Zetasizer NS Static/Dynamic Light Scattering (SLS/ | 7D+t —2BfL. ffE. HTFEZREICATE 27
(Zeta potential (Malvern) DLS) with Non-Invasive Back-Scattering | E%0.6nm ~ 6,000nm CEITE AT
measurement Instrument) (NIBC) BIEREEH:2°C~ 90C
BIRSE T TSR MPMS3 BIERLEE :1x10° emu 0HhFKMT. AR EZRN»51.8 KDEER | 15
(Superconducting (Quantum Design) BEHE 1.8 K~ 1000 K RE % T/AHNFTRE
QUantum Interference GE%E’@@ TT~+7T DCXF%+>E— K, VSM £E— K, LV
Device: SQUID) RFBALRREA T3>0 AU D LBEE | ACEMEEE— KNI BEDAEE— K &7
FaT— FARTRE
by 2XiE Autoflex I TOF/TOF B2 24 E— F:Linear, Reflect 17
L—H—Big1 A1t (FIWh—ZIW b=T ) | HtAHEMS, MS/MS
RITESEEEE I INHE g 2 & F:1-1000000( 2 > /¥ &7 &),
(MALDI-TOF-MS) 1-60000 (&RKY ¥ —)
SRR Prominence 3> kB —3:CBM-20A 17
Vi=E 4 A (BRSUERT) F# v #—:DGU-20A
(HPLC) K> 7:LC-20A
1> 17 %:SIL-10AF
h5LFt—T 2 :CTO-20AC
7273 3>aL%7%:FRC-10A
R 23 EIF=R(RID-10A), UV-VIS7 + k¥
LT LA (SPD-M20A)
ZRTERKE/HBITEXE | BM-100(SHARP) =R #EE (¥91004) ZRTEESXEOEEMEIC LY. BEBEEITE | 25
(2D electrophoresis BM-A100LD (SHARP) ERREE (£E:0.02pH) EHMEDS W RITERIXEI P EIEE
system / Fluorescent (9T £&:2kDa)
gel image analyzer) =UVEERM
3-laser (473nm, 532nm, 635nm)
EfEE~Y Yy F T
T—T =X E— (ABLE) 5L/10LY v —T7—X> 82— MEMABIEERE 25
(Jar fermenter) JBHHRE 1100 ~ 1000rpm 5Lx 2%
JRE#E:10 ~50C 10L X 2%
BREVIN)ERE AKTAavant25 UVigHZ& 2N ERE - A REE 25
JsavbI73714— (GEhealthcare) 190 ~ 700nm
(Fast protein liquid conductance meter
chromatography, FPLC) 0.01 ~ 999.99 mS/cm
BEDH CS150NX &ReRE: 150,000 rom S110AT 24
(Ultracentrifuge) (HITACHI) O—4%—8E: 0-40C = EEREE: 110,000rpm
ERERE: 0.6 PallF YL TINRE: 4 mix8
O—%—:S110AT, S50A S50A
= [EEREE: 50,000 rpm,
% TILRE: 30 mIxX6
V) — 45— JSAN Droplet Sortnig, FRI My THEILY—R— 24
(Cell Sorter) (Bay Bio Science) 3-laser system,
(488nm,638nm,375nm)
Max. 60,000 events/s
AR ML X=2 2T | Alsi+ PIANRYT NIVEEHES 32ch PHUHESBERGERSTE, ZhICK 27
HESL — -GBS HES L — —FEEE —# — &K :405nm, 488nm, 561nm, 640 nm | ) IEEEER D5 #EX B REAL DRREH RIAE,
(Confocal microscope) | fti2& Z D DFEMSE L BARE. BEHEX. M9 | BHOEREREEHEDI I EICE-TT—
Fib TAA=TVERBTE D,
Z Ofth:EISLEEMEE. BE X T — . FRET. | BEMBICHEBRB2REBE TSI LICL-> T
IN=T 127 hT7+—HR, BEHERAEERE | EhOMBROBRI TE 3,
M=t it Chirascan-plus FB150W Xe7 — 75> 7, 224 EM_&2AET (qCD) 19

*ﬁ)ﬂ:‘:%‘% APD (/85> 174 hEAA—

JEE#E 165 nm-1100 nm

BR DL 01 nm (£FEREKICHNT)
BEE- K A_BMAME RE BB
FDCD. EEJ'I: BE. T47742—HV, BE

@T’kﬂ/?")l«k’)b\’( RS % 72 358
BIEDTFIRE (H&HEK)
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Model (Maker)

Specification

Features

X-ray photo electron Phi Quantes (ULVAC-PHI) | Al Ka X-ray, Cr Ka X-ray Angle(5~90°), Spectrum (point, line, area), 14
spectroscopy (XPS) Mapping, lon gun for neutralizing/sputtering
(Ar+), Electron gun for neutralizing,
Zalar rotation, Transfer vessel
AXIS-Hsi (Shimadzu) Al Ka X-ray, Mg Ka X-ray Angle(0~90°)
Scanning Auger JAMP-9500F EB-gun (Thermal-type Field emission), lon gun for sputtering (Ar+), 15
electron spectroscopy (JEOL) EBSD(Electron Back Scattering Diffraction) Zalar rotation,
(AES)
Secondary ion mass TOF.SIMS 5 ~1nm analysis depth Molecular identification of organic molecule 15
spectrometry (SIMS) (ION-TOF) 120nm spatial resolution fragments
Detection sensitivity in the ppm range for most
elements
Depth profiling
Gas adsorption AUTOSROB Nitrogen gas adsorption at 77 K, Pore size, pore volume, bulk and apparent 17
measurement system iQ-MP 2-measurement ports, density, porosity, particle size, specific surface
(Quantachrome) 2-degassing ports area and related properties, in particular, for
Turbo molecular pump and 1 Torr transducer micro-pore to meso-pore samples.
Thermal Analysis DTG-60H / TGA-50 Ambient to 1500°C (DTG-60H) Simultaneous thermogravimetry/differential 17
Instrument (Shimadzu) Ambient to 1000°C (TGA-50) thermal analysis (TG/DTA) measurements
Zeta potential Zetasizer NS Static/Dynamic Light Scattering (SLS/DLS) with | Simultaneous measurement of zeta potential, 27
measurement (Malvern) Non-Invasive Back-Scattering size and molecular weight of particles,
Instrument (NIBC) Size Diameter:0.6nm~6,000nm
Laser Doppler method 2°C~90°C
High salt concentration sample (~8x10-2 S/cm) is available.
Superconducting MPMS3 Magnetization measurements sensitivity: 1x 10®emu | Room temperature to a stable 1.8 K (within 30 15
QUantum Interference (Quantum Design) Operating temperature range: 1.8 - 1000 K minutes)
Device (SQUID) Magnetic field range: =7 -+ 7 T DC scan, VSM and AC susceptibility
System options: AC susceptibility | measurement modes are available.
measurement, MPMS 3 EverCool system
MALDI-TOF Mass Autoflex Il MS mode: linear, reflect Polymer, lipid and protein analysis, Small 17
Spectrometer TOF/TOF Analysis: MS, MS/MS molecule imaging, Protein tissue imaging,
(Bruker Daltonics) Mass range: 1 - 1000000 (proteins), 1 - 60000 | Proteomics, microorganism identification
(polymers)
High performance Prominence System controller: CBM-20A 17
liquid chromatography (Shimadzu) Degasser:DGU-20A
(HPLC) Pump:LC-20A
Injector: SIL-10AF
Column oven:CTO-20AC
Fraction collector:FRC-10A
Detector: Refractive Index Detector (RID-10A),
UV-Vis detector (SPD-M20A)
2D electrophoresis BM-100 (SHARP) High speed (100min) Automatioc 2D electrophoresis system 25
system / Fluorescent BM-A100LD (SHARP) High resolution (Isoelectric point:0.02pH)
gel image analyzer (Molecular weight:2kDa)
High repeatability
3-laser (473nm, 532nm, 635nm)
High accuracy image matching
Jar fermenter ABLE 5L/ 10L jar fermenter 5L x2 25
Agitation speed: 100 - 1000rpm 10Lx 2
Temperature range: 10 - 50°C
Fast protein liquid AKTAavant25 UV detector: 190 - 700 nm Purification and collection device for protein 25
chromatography (FPLC) | (GE healthcare) Conductance mater: 0.01 - 999.99 mS / cm
Ultracentrifuge CS150NX Maximum rotation speed: 150,000 rpm S110AT 24
(HITACHI) temperature of rotor: 0 - 40°C maximum speed of rotation: 110,000rpm
Ultimate vacuum: 0.6 Pa = sample volume: 4 mix8
S50A
maximum speed of : 50,000 rpm,
sample volume 30 mIx6
Cell Sorter JSAN Droplet Sortnig, Desktop cell sorter 24
(Bay Bio Science) 3-laser system,
(488nm,638nm,375nm)
Max. 60,000 events/s
Confocal microscope Alsi+ 32 channels of spectral detector Spectral imaging and unmixing image can be 27
Excitation wavelength:405, 488, 561 and 640 nm | obtained.
Bright field, epi-fluorescence and differential | Capture of large image
interference contrast observation methods are | Time lapse imaging with a stage incubation
available system
Inverted microscopy Ti-E, Motorized XY-Stage,
Perfect Focus System, FRET filters, Stage
incubation system
Circular dichroism Chirascan-plus Light source: 150W Xe arc lamp (air cooling) Quantitative circular dichroism (qQCD) 19

spectrometer

Detector: APD (Avalanche Photodiode Detector)
Wavelength range: 165 nm-1100 nm

Wavelength resolution: 0.1 nm (all wavelength
range)

Detection mode: CD, absorbance / transmission,
FDCD, fluorescence, voltage, detector HV,
temperature

Diffuse reflection or transmission measurement
of solid sample (integrating sphere)
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