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FE-EF-TEM

UHR-FE-SEM

HR FE-SEM / FE-SEM

AFM

EPMA

MALDI-TOF Mass Spectrometer
PSA System

Micro Raman Spectroscopy System
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Photoluminescence Mapping System
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Blue: Zn, Red: S, Green: Carbon

‘D’ peak — sp2 bonding,
‘G’'peak — sp3 bonding
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Analysis equipments

2 M|

Cs-TEM

FE-EF-TEM
UHR-FE-SEM

HR FE-SEM / FE-SEM
AFM

EPMA

MALDI-TOF Mass Spectrometer
PSA System

Micro Raman Spectroscopy System

Photoluminescence Mapping System
XRD(2016H =0 )




ZH[ALY

Accelerating voltage: 80 ~ 200 kV
Resolution: 0.19 m (TEM)
0.1nm (STEM)
Magnification: X 50 ~ x 2,000,000 (TEM),
X100 ~ X 150,000,000 (STEM)
EDSE S¢f HAtZolls afelzEA
33X+ Tomography L= Ai=E 24
LI AT HA[ZHin-situ) S&/87 |8 /7 | AS 28 2N

Cs-corrected .
TranSWlission Elect

1z

HI

F4, HIEH| RO ZHTE Y S

ST ss S0t PAHN

EDS % STEM HADDFZ 283t 315H5A]

Thofl T2 LE=TH2 ks
H A

AIAZHE X240
3R+ LH=X = tomography &4

O 1= O L—

=MAHY
Ultrathin semiconductor thin film & &2A

Li ion battery 24
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Phase change memory AH3HEA
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(D) ZHAL¥

« Accelerating voltage: 80 ~ 200 kV
- Lattice resolution: 0.1 nm
el - Energy resolution: 0.8 eV (Zeroloss FWHM)
t - Goniometer tilting angle: 45° (Tomography : 75°)

O 28 YU X0k
- DAY THAR SAHEA
* LI RJAY, SR, MK S Sd=4

OI_ —
- SHES 0125 DM TEEA
- EDS, EELSE 23t DM 4= U 2424

- 0NG9S atetES mapping

@ BAA
AT Tilting2 &85t LH-f0[0] LXREA
- Tomography 245 0|25t 3XtHEAM
- EELS mapping2 =5t LIEE 24

Fe,O, and Au nanoparticles Mica(IGSiSOw(OH)z) . Before After

< HAADF image > < Omega Filter >

=91 063-711-4512 / 063-270-3956
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SPECIMEN ENCHENGE

16

v
L)
L .
-

.

i & F

= = =~
L - -
= i=s §=
L

ra High ngylu'fio_

ey |

-

CNT (SE/TE image)

=91 063-711-4515 / 063-270-3955

ALY

* Model: S-5500 (Hitachi, Japan)

* Cold Field Emission Gun

* Accelerating voltage: 0.5 ~ 30 kV

* Spatial resolution: 0.4 nm at 30 kV (SE)
0.5 nm at 30 kV (TE)

* Magnification: X 60 ~ X 2,000,000

* EDX (EMAX, Horiba)

* Resolution: 136 eV

- Lt AF|Y YXtS] SE, TE 0|0 X124
- Eta AXO| Bat U TY 5 T B Y S 5

- SEQ TE edge effect +XEM
« Lt A2 HHO| Edge effect MIAHE {ISHEAH

* lon milling system & MX2|E S8t 1Edlis 0|0[X]|

Pt/C (SE/TE image)
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HR FE-SEM

High Resolution
Field Emission Scanning Electron Microscope

ALY

Model: S-8230 (Hitachi, Japan)

- Cold Field Emission Gun

- Accelerating voltage: 0.5~ 30 kV
Resolution: 0.8 nmmat 15 kV and 1.1 nmat 1 kV
Magnification: X 20 ~ x 1,000,000

EDX (EMAX, Horiba)

- Energy resolution: 127 eV

HHAHY

Model: S-4700 (Hitachi, Japan)

Cold Field Emission Gun

Resolution: 1.5 m at 15 kV and 2.5 nmat 1 kV
Magnification: X 20 ~ x 500,000

EDX (EMAX, Horiba)

- Energy resolution: 133 eV
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FlE M= (:“‘, BH=X|, HAX S) H }7I= A=
(R712HE L H0IR A= §)2 EHTE 24
K75 IH T M=ol VFolis BH/HH 24

N2E Fdots a9 Hd=M(EDS)2 EH mapping

EAALE|

Tilt/Rotation stage=S &28t Chragr-up X7 MX2|H
2 1Fofls O|0|X| 24

CSSEHEE Soll HIN= Y A=E =57 20| O[0|X| 2A1H
SE®} BSE signalS S8t 1125l 0|0|X| 2418

Field Emission

Scanning Electron Microscope B

- 'u 1!.
Mesoporous Silica -‘r‘.’E—E—ﬂ
(Low acceleration voltage(0.5 kV) observation)

Carbon Black AXt =M

=21 063-711-4515/ 063-270-3955
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ALY

Model: Nanosocope V multimode AFM (Bruker)

Mode: Tapping/contact mode, EFM/MFM,
Surface potential imaging, C-AFM, SCM

Scan range: 100 um X 100 gm, 10 um X 10 um

B

Atomic Force Microscope-,
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FIIBMNE(SS, Cer|, 22X, DIMYK S) BHEN
R7I=/02A BELAE

Lie=39 M/ &
Le37] 2=y

BIEMAE H7 1 54 24/

S AL
ErAZSIHEN MEHE 2
S22 ST DT MEH2T Li-240]0] HEHRA
FAAEES LIL-0H0|0f EEIMO|LX| #1524
SINRIE 0|83 BHTELN
QIELHT| R0 OJ3t BIEHSTO| S

a) surface image b) phase image a) surface image
< CdZnSe >

b) current image
< Carbon composite >

Hum-.nmmu-.w”“'

LA A L LTI

29l: 063-711-4517 / 063-270-3978
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S WAL Ca, Fe, Mg M2 &
< Elemental mapping >

=2 063-711-4512 / 063-270-3956

@ AL

« Model: EPMA 1600 (Shimadzu)

« 5 channels WDS and EDS

« Qualitative and quantitative analysis from B to U
« Detection limit: 10 ppm under normal condition
« Line profile of X-ray and mapping
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MALDI-TOF Mass Spectrometer
i

Matrix-assisted Laser
Desorption/ionization
Time of Elight

Mass Spectrometer
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@ AL

* Model: Voyager-DE STR Biospectrometry workstation
(AppliedBiosystems)

« g © 2350,000 Da

per limit per by suitably ionized biomolecule)

— Delayed extraction mode linear mode:
>3,000 for angiotensin (1.3 pmol/ug)
>3,500 for ACTH 18-39 (1.5 pmol/uQ)

- Reflector mode:
>20,000 for Bovine insulin (3.5 pmol/u0)

>1,200 for Thioredoxin (2.75 pmol/uQ)

. OISQEH MALDI with N, laser (337 nm, 3 ns pulse)
ST HIBHA|7HS) RIEEE AT |

(2.0 m linear mode, 3.0 m reflector mode)

X HE0F

2t Ol
=0

o A /M| 2RI
s R 1REAT
* proteomics

. AHE'A-”E =] O]OF%Q| §|-3_||- gl_i_ |

G A

* 24 polymer QC

+ 9I9FF &AM QC

. )\I%x-” AHoI-Aﬂ Dxl(iﬁﬁ%) _E_A‘I
o MRA|, MEA pitch 24

« D|ME AME 1 fer HulE 2

ISP

< Coal tar Pitch mass spectrum >

=21 063-711-4516 / 063-270-3977

24

< Mass spectrum of natural substance,
Tannin from pine tree >

1Es HERIA HX 20| EFEE 2R M 7|
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QUK L SS37| EMEX| AAE

Particle Size Analyzer @ TH| A
« Particle size range in diameter : 3 nm ~ 6.5 um
G 4|
- medicine, nuclear, flavoring particles in food, abrasive
particles, uniformity in emulsions, inks, dyes, toners &

=

< Particle size distribution of
Cancer target nano-material > BT

N LA

Surface Area Analyzer 6 | AL

- Surface area range: 0.0005 m’/g ~ 3000 n*/g
« Pore diameter: 0.35 nm ~ 300 nm
6 2t

« carbons, active carbon, graphines, zeolites, silicas,
aluminas, films, bio-char &

|

i

[T r———
Ilt!!!l‘f!l

g
H
@

< Isotherm plot: silica >

Porosimeter(Pore Size Analyzer)

@ TH| At
« Pressure range: 0 ~ 60,000 psi
« Pore size range in diameter: 3 nm ~ 360 um

6 =M

- - « reservoir rocks, adsorbents, resins, catalysts,
membranes, filters, carbons, ceramics, papers

< Pore distribution of
Sand stone from Sea >

=21 063-711-4516 / 063-270-3977
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ALY

Model: Nanofinder 30 (Tokyo Instruments)

Laser excitation wavelength: 488 nm/633 nm

Grating: 300 G/mm, 600 G/mm, 1800 G/mm

1,024 x 128 pixel in CCD detector

MX51-Olympus microscope (objective lenses: x 100, x50)

22 9 XIgE0}
MZo TE, 2, SLRI, U B HH0| 58 24

SHEF|, TR, ELAT| 9 ATH MRISIAT) S Choset
AT £
HITF - HIRS - DS - OM2A

==

EAAH

SEo|EY 2iaHA
FRAQI7} 21 BlOfA2] 2pH
SEOEY U HIIH SN SA 24

) = . =

< 2EEY 2t 3 M| X E4 SAEM AAH > = T |
[ —— | —— |
ER S |
S a |
I —— i B |
e H"j
150 300 450 600 750 150 300 450 600 750
Haman shift cm’] Eaman shiftjom”) Rarman 5 kift (cm ")

Hong et al., Nano Lett., 13, 1822-1828 (2013)
< AHO| LI AXHO| 2EOIZY BHatEY >

=] 063-711-4511
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=] 063-711-4511

ZHALYE

Model: LabRam HR
017 |2%: He—-Cd laser 325 nm 30 m
T12)0|E(blazeLZE): 600 gr/mn (500 nm),

1800 gr/mm (450 nm), 2400 gr/mm (400nm)
A= 633 moilAf £ 0.05 A/0.15 cm”
AHi: 200 ~ 1050 nm (CCD detector)
t2 0I0|2Z2PLEH (A R0 spot size 2 um) & mappin

0r I HI

28 H X|E=0F

[

Cryogenic systemL 2= ME2| 2= S 10K0IAM &=7
HSIAIZ 5 U0 20| [E YUY AHEHS £F
AL

M2/ a2 PLAHMAY = U mapping &4
Zn0 &= GaN & S Ol A1 HHeA|2 PLEA]

Mapping 412 Sl OJHZR0| 3AIKI0 Hurg S4=
A

g

E g
i £
Q I
i)
c
2
E I
5
8
]
.
s =+
2 &
E 3
a B i B i H .. A
28 30 32 14 450 500 550 600 650 700

Photon energy (eV) Weve length (nm)

('n-e) A suaiu)

< PL spectra of Ga-incorporated ZnO nanowire(Nanotechnology, 2015) >
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