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X-Ray Diffractometer - PHILIPS, X'Pert-APD

High Resolution X-Ray Diffractometer - PHILIPS, X'"Pert PRO-MRD
Multi-Purpose X-Ray Diffractometer - PANalytical, X'Pert PRO-MPD/MRD
Multi-Function X-Ray Diffractometer - PANalytical, EMPYREAN

High Resolution 2-Dimensional X-Ray Diffractometer - Bruker, D8 DISCOVER

MaE o780}

High Resolution Mass Spectrometer(A] - Jeol, JMS 700
High Resolution Mass Spectrometer(B) - Jeol, JMS 700
High Resolution Mass Spectrometer - Thermo Scientific, DFS

Li=get o0 2i71=0k

Field Emission Scanning Electron Microscope - HITACHI, S-4200

Ultra High Resolution Field Emission Scanning Electron Microscope - HITACHI, S-4800
Analytical High Resolution Scanning Electron Microscope - Carl Zeiss, SUPRA 55VP
Field Emission Transmission Electron Microscope(200KV) - Jeol, JEM-2100F

Focused lon Beam System - FEI, Scios

Eaoiyoiazo}

Optical Spectrometer(UV/Vis/NIR Spectrophotometer] - Perkin Elmer, Lambda 950

FT-UV-Vis-IR Spectroscopic Imaging Microscope - Bruker Optics, Hyperion-3000

Time-Resolved Fluorescence Confocal Microscope - PicoQuant, Micro Time-200

Super-Resolution Real-Time Fluorescence Lifetime Imaging Microscope - Leica Microsystems, TCS SP8 STED3X FALCON

YRl 2 91ROk
OCSAS (Organism Component Separation Analysis System) - THERMO FISHER/MembraPure, ICS-3000/ARACUS
2AEA o0}

Wavelength Dispersive X-Ray Fluorescence Spectrometer - Bruker, S8 TIGER
Inductively Coupled Plasma Mass Spectrometer - Agilent, 7700
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Greeting

B2 | R TISHX IR RIS 3 0117 [2H SO SAIEO R Siisty | 0f2f@ 1710 HED 17| 2 BB SHAINS
DR, FME] © 77H KISHE(ASMIE], RANIE] CHTLMIE] TME] FERAE] ZRAE, ASARAE|

Korea Basic Science Institute(KBSI) was established in August 1988 as the first national center to house
various user facilities to help researchers across the nation carry out basic science research.

By operating most advanced state-of-the-art research equipment and facilities which are typically too

expensive for university or institutes to acquire individually.

The facilities are utilized efficiently and joint collaborative research are conducted at the Daedeok

headquarter and seven regional centers.
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Wavelength Dispersive X-Ray Fluorescel
ICP-MSl(Inductively Coupled Plasma Mass €

MHAE 24 o

X-M 8% Hop <

X-Ray Diffractometer ; 0 Acid Analyzer

High Resolution X-Ray Diffractometer

Multi-Purpose X-Ray Diffractometer

Multi-Function X-Ray Diffractometer

High Resolution 2-Dimensional X-Ray Diffractometer

EZoiat o170}
Optical Spectrometer(UV/Vis/NIR Spectrophotometer)
FT-UV-Vis-IR Spectroscopic Imaging Microscope

| Time-Resolved Fluorescence Confocal Microscope
Super-Resolution Real-Time Fuorescence Lifetime Imaging

o

5 Microscope

Lt 83 0|0|F 17120k

Field Emission Scanning Electron Microscope

High Resolution Field Emission Scanning Electron Microscope
ical High Resolution Scanning Electron Microscope
ield Emission Tran n Electron Microscope(200KV)
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X-Ray Diffractometry Research

K| ZH A} PHILIPS (Netherlands)

Do X'Pert- APD

T M X-Ray generator : 3KW

LFF Cu anode

Multi Purpose Sample Stage

Powder(bulk) : FDS, FRS, FASS, Curved graphite crystal
Thin film attachment : Flat graphite crystal, collimator
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X-Ray Diffractometer

Korea Basic Science Institute Daegu Center
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X-Ray Diffractometry Research

High Resolution
X-Ray Diffractometer

Korea Basic Science Institute Daegu Center

H ZE AL PHILIPS (Netherlands)
eI X Pert PRO - MRD
7 4 X-Ray generator : 3KW
~ Special LFF-Cuanode
Eulerian ¢ 6,0mega, Psi,|
4-bounc ]
X-IRay 1
Analyzer unce
Mono-capilla 00
X-Ray I:n *
Thin ﬁlgn attachm

E ey Ui
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X-Ray Diffractometry Research

Multi-Purpose
X-Ray Diffractometer

Korea Basic Science Institute Daegu Center

H| ZF At PANalytical (Netherlands)

2o X'Pert PRO-MRD / X'Pert PRO-MPD

T M X-Ray generator : 3KW
Special LFF Cu anode [
4-bounce crystal (Ge(220), Ge(440)
Analyzer Crystal (3-bounce Ge(220))
Eulerian cradle (26, Omega, Psi, Phi, X, Y, Z) |
DHS (Domed Hot Stage) : R.T - 900°C, Non-ambient }
Sample Spinner/Capillary Spinner '
Thin Film attachment
PDS/PRS/PASS e
X'celerator Detector & Proportional Detector \ X'Pert PRO-MPD

g T - s X-M S0 oat T 2 Atat2 ol of
SELRE LT
« Epitaxy2| mismatch, composition, thickness
« Super lattice &fat
- 92X} Z2t A2kR2 E(RSM)EH/In-plane 78 (GID)
X BIALE 0123 efatel S, 74EY| Y U &
29 9l bukA|29| 214 ZHTE 57
* Huge cell ZX(Hybrid, Mirror + Mirror optics)
« X-M AEHS E5F Nano particle2E 2M

i

\ X'Pert PRO-MRD




X- M 3[2 o170}
X-Ray Diffractometry Research

Multi-Function
X-Ray Diffractometer

Korea Basic Science Institute Daegu Center

¥ ol
/ M| = At PANalytical (Netherlands) I
Do EMPYREAN — .

2 M 3KW X-Ray generator
Special Ceramic LFF Cu anode
Focusing & parallel mirror ) 4
Hybrid monochromator & Analyzer crystal
PDS, PASS,; PRS, Collimators for Thin Film

5-axis stage (X-Y-Z-Tilt-Phi) O

Reflection/Transmission stage
cT r{% »
1D det Xy

Temp. & Humidity control system(5243, 95%) i

4

Ty
 « Focusing MirrorS &8st 2!

l L BT RO (S D)
+ Computed Tomography 2! Topography &3
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X-Ray Diffractometry Research

High Resolution
2-Dimensional
X-Ray Diffractometer

Korea Basic Science Institute Daegu Center

H| ZF AL Burker(Germany) —
D& D8 DISCOVER
T M X-Ray generator : 3kW -
Special LFF Cu anode
Goebel Mirror(Parallel), Montel Mirror(Focusing)
Ge(022) 2X Asymmetric, Ge(022) 4X Symmetric
UBC(Micro-collimator)_0.1, 0.3, 0.5, 1.0, 2.0mm
Triple bounce Analyzer_Ge(022) 3X
PPC, RS, ASS, Detector Slit
Scintillator, Lynxeye, VANTEC-500

£ L «Rocking curves, RSM, Wafer Map
« GI-XRD 24
+ Goebel Mirror(Parallel), Montel Mirror(Focusing)
» Residual stress &4 2! Texture 241
o XA HIALE (R S, 2, HED| 2M)
+ In-plane(GID)&H
« 0|AY(100mz) £
« 2D-Application
* SAXS, GI-SAXS (A|ZHEH0]| [Ct2 HEA} B Ex}

191U8) NSse 91N11ISU| BIUSIDS JISeY B0
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High Resolution
Mass Spectrometer A, B

Korea Basic Science Institute Daegu Center

H = AF Jeol (Japan) £ L+ High resolution mass (2AH, £t Z2%)
Qe JMS 700 - SHERNZE(ESY, =T, PCBs &) 241
2 A lonsource : El, FAB - RIEEE 2N

Resolution : 60,000 < Q72422 D8R S0l EXEF AN

Mass range : 2-2,400 (Acceleration voltage 10KV)

Mass analyzer : QQHQC Type

(Q: Q-Pole lens, H : Magenetic analyzer, C : Electric analyzer)
GC, LC Interface

Linked scan

Library : Wiley & NIST, 275,000 Spectra

T, [

14115



High Resolution
Mass Spectrometer

Korea Basic Science Institute Daegu Center

K| ZF AL Thermo Scientific (U.S.A)
Do DFS
=+ 4 lonsource : El, FAB

Resolution : > 60,000(10% valley) measured at m/z 142

Mass range : up to 1200 Da at full acceleration voltage =

up to 5000 Da at reduced acceleration voltage
Mass analyzer : computer controlled high resolution
double focusing (BE) magnetic mass spectrometer

system with mounted gas chromatographs ﬁ .
Mass Scan rate : 0.2 to 10000 seconds/decade (continuous variable) 4 N,
Mass Accuracy : <5 ppm q o
Sensitivity : 30 fg 2,378 TCDD S/N ratio > 301 |
Vacuum system : turbo molecular pumps — . P—

Tuning system : full auto tuning
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Nano Fusion Imaging Research

Field Emission Scanning

Electron Microscope (EDS)

Korea Basic Science Institute Daegu Center

H| £ AF HITACHI (Japan)

DHd S-4200

& M Electron gun type : Cold gun type
Magnification : 20 ~ 500,000 X
Accelerating voltage : 0.5 ~ 30KV (100V/steps)
Resolution : 1.2nm(30KV)

SCHEH| Energy Dispersive X-Ray Spectrophotometer (EDS : HORIBA, Japan)
AZZAS (ICS) BH| 2=

CT1oo=2o

ok
H1

- \|20| HHPAS BY, HY, 24
- 22| 42 W, 34, HAHES| HER)
EDSO| {02 A BY, HYRA
- AAZE NS (CS)RH| FEOE SEM
OIE{HIOR AARZH 272 AEl 43

16117
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Nano Fusion Imaging Research

‘|l' A
=

Ultra High Resolution
Field Emission
Scanning Electron Microscope

Korea Basic Science Institute Daegu Center

M| ZFAF HITACHI
DEY S-4800
-+ M Electron gun type : Cold Gun
Magnification : Low Mag. Mode x100 ~ x2,000
High Mag. Mode x100 ~ x800,000 b
Accelerating voltage : 0.5 ~ 30KV (100V/steps) .
Resolution : 1.0nm @ 30KV
2.0nm @ 1KV
1.4nm @ 1KV with Beam Deceleration
Detectors : Lower SE detector / Upper Angle BSE detector
Low Angle BSE detector / High Angle BSE detector
Optional YAGBSE detector / Optional YAGBSE detector
g L -HFHaH
- 27|18 NEES, Bt=r|, HAH| O|MURL S)2f EHAE #E
- |2 MEARE MHRE, 1, AlE 5)0| EH A 2
- ZOM7ES MES| & 2= 2 It
- Hioh CHE9 S| HHAES S6t SH %0t 11X 2
- K714 medol M 228 zo| nEsls BH 25 ks
- EDX 24
« OX| A2 E Fdote /A0 FYEMT Z40]| [HE EH mapping
« Transmission detector
* L= power, Lite 7E S| Faky 2
P ENELE I

0.

10
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Nano Fusion Imaging Research

Analytical High Resolution

S8 Scanning Electron Microscope

Korea Basic Science Institute Daegu Center

Xt AF Carl Zeiss
D Egd SUPRA 55VP
A Electron Gun Type : Thermal field emission type
Magnification : x12 ~ x900,000
Accelerating Voltage : 0.1~ 20KV
VP Mode : 2 ~ 133 Pa, adjustable in steps of 1 Pa
Resolution : 0.8nm@15KV
1.0nm@1KV
2.0nm@30KV(VP mode)
Detector : Transmission detector
High efficiency Inlens detector
Everhart Thornley Secondary Electron Detector
VPSE Detector

U9
H1

- EHHE

- 27|SAREIER|, MR, LE | E
- R7IBAEEAE, O1YE )2 FEf 24
- BHOFA| 20| THHARRME

« VP ModeO|| 2| H|MEA A|Z22HEH(Non coating)
» Transmission detectorO| &gt E1F FAHAF ZH=t

H_
o
>
an
10

18119
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Nano Fusion Imaging Research

A
CEL

7 4

=5 =

FEI (USA) A2[ef
Scios E 3
+ FE-SEM Column

- Accelerating voltage : 200V-30KV
- Beam current : 1pA-250nA
- Resolution : 1.0nm @15KeV

* lon-Column
- Accelerating voltage : 500V-30KV
- Probe current : 1.5pA-65nA
- Resolution : 5.0nm @15KeV

* GIS System : Pt, C

« Detector : SE, BSD, IR-CCD, EDS

+ 3D Tomography software

* TEM EHE AlHHZ

« 2XHA|EH(Deposition 2! Etching)
+ 3D Fabrication

+ Nano Manipulation

B, EUIARE U 2ARH

Focused lon Beam System

Focused lon Beam System

Korea Basic Science Institute Daegu Center

- &0 JHAE Ga0|RE A&
HEHO| S2AH AEE HY
7tE8t7LE BE Al YMEl=
X} EEE 2K} 0|2 S 0|85104
A= EHE o= T

- MXBOM 715 E HXE
0|85}0] A|Z2| EHZ 2t
St7ALE MR+ 220l S=g
dhdst= E4X-MZ 0183510
X AARMEE

==

I Silicon Wafer Cross Section

| Galvanized Steel
Sample Preparation

I Arrays of Nickel Nanowires
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Nano Fusion Imaging Research

Field Emission Transmission

Electron Microscope

Korea Basic Science Institute Daegu Center

M| ZFAF JEOL (Japan) —
D e JEM-2100F
A 7K8Eet: 200KeV

23lls (point) : 0.25nm

HYZ(TEM) : 1,200K

ATHZARZE : £42°/430°

AEER| : CCD, STEM(BF,HAADF), EDS

AHX|X| & : Single tilt holder, Double tilt holder,

High Temp Holder, Cryo-Holder, Tomography

ol
HT

S-27|M20| Ento|nx|z U 55 MR
o XO|M|YPdo| FIHEHE 0|25 12X 2N

=T

TEM STEM TomographyZ 0|85t 3%l BA

L
Am rdo
i
oA fo
1]
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WO ox
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0
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E A
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Optical Spectrometry Research

UV-Vis-NIR
Spectrophotometer

Korea Basic Science Institute Daegu Center

M| = At Perkin Elmer
D e Lambda 950

=+ A Monochrometer : Double littrow Double beam ;
Detector : PMT & PbS ‘ o
Wavelength range : 175 ~ 3,300nm ]
Diffuse reflectance =
Variable angle transmittance = ‘ f -'I ---—_—/
Absolute specular reflectance ' .
Polarizer & Depolarizer
Fiber optics coupler
Multi-cell block (Temp. control : 0 ~ 100°C) .
g & -CRMSiE 2 0iZsl0l 4R L DX M=o £t Y &
U, EB(AHER)S £ i3

- 80| B4 AHEY 2302 STo| S0l Y -2 A
+ Kinetic SH(AZH 2 2EH3(0] 12 H22 ) &
« EfQTX|AKY, CIAZ2|0[AKY, Stetaxl SO HEH 24 S
Diffuse reflectance spectra of solid films 200 M2 SSAHER OIAIZH0]| [}2 HIAATHIER
= 53 3
g i < 20T 2,: - —

4 0 E 0 —

. 250 270 290 300 500 700

200 300 400 500 600 700 800 Wavelength (nm) Wavelength (nm) :

Wavelength (nm)
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Optical Spectrometry Research

FT-UV-Vis-IR Spectroscopic

Imaging Microscope

Korea Basic Science Institute Daegu Center

M| Z-AF - Bruker Optics
22 Hyperion-3000
T+ A« FT-UV-Vis-IR Spectrometer [VERTEX 80]
- Spectral ranges : 50,000 to 500cm ™!
- Resolution : Better than 0.06m ™"
- Wavenumber : Better than 0.01cm
Photometric accuracy : 0.1% T
Signal to Noise(S/N) : 5 sec sample : 10,000 : 1, peak-to-peak
at 4an”, DLATGS, KBr/Ge BmS —
1 min sample : 50,000 : 1, peak-to-peak or more
+ Chemical Image Microscope [HYPERION 3000]
- Spectral range : 50,000-600an !
- Measurement spot size : 7um
- Adjustment accuracy : -/+1um
- X-Y stage : 50x75mm(standard)
- Detector : Dual auto changeable detectors for extendable range 64x64 pixels (4096 pixels)

0o
H1

Q7|-27| A2l ME & & EM1} Single spot MAIHO|- TS AHEZ 2Mn}
QIAFEIM EA| A3l 4.

- EXIoto| Shof B HAIS A0 BY BY 24

+ B{EFI|E HZ QAR 01 M L 252 B 79 5

Alz|z 90| o] £ASS 24 2 HHTH| LAl 55 24
‘DlolS2 2%, 50, HR7%, 2o
Met EE, Mg, B2 wE-DE 24

FT-UV-Vis-IR Spectroscopic Imaging Microscope
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Optical Spectrometry Research

Time-Resolved Fluorescence
Confocal Microscope

Korea Basic Science Institute Daegu Center

M| ZFAF  PicoQuant

DEE MicroTime-200

A Fluorescence Lifetime Imaging (FLIM) & lifetime histogramming

Forster Resonance Energy Transfer (FRET) & PIE-FRET measurements
Time-Correlated Single Photon Counting (TCSPC) Histogramming
Fluorescence Correlation Spectroscopy (FCS) &

Fluorescence Lifetime Correlation Spectroscopy (FLCS)

Burstwise anisotropy analysis

On/Off time analysis with histogram

Standard scanning area of 80x80m

Single-color as well as multi-color excitation & pulsed interleaved excitation
Picosecond pulsed lasers : 375nm (FWHM-240ps) & 470nm (FWHM-96ps)

- CHEAHEE T LR 2aet e - BAREYSHE H X Wt ol .
- UAH/GAE S| X0E FH2E AT - ME L 00|32 ME ARO| HY FA 8M —
« ChEAF FO| 2AF LR| G - R 3 DNA 72 3l SHEt ol —

191U NSae( 21NISU| DJUBIDS Jiseg ealoy|
ofo
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Optical Spectrometry Research

Super-Resolution Real-Time
Fluorescence Lifetime Imaging

Microscope

Korea Basic Science Institute Daegu Center

M| ZF At Leica Microsystems
D9y TCS SP8 STED3X FALCON
- A« Optical resolution
- <50nm (STED mode)
- <300nm (confocal, DIC, and FLIM mode)
« Lasers
- 405, 470, 640nm pulse lasers (PicoQuant)
- 470~670nm WLL pulse lasers (Leica)
- 775nm STED depletion laser (Leica)
+ Lifetime measurement: TCSPC
(time resolution: 1~250ps)
+ 3-Axis real-time scanning with Galvo scanner
- Lifetime (confocal) imaging speed: 21 frame/sec
« Detector
- 2 HyD & 3 PMT detectors (400~800nm)

2 [ «Fluorescence lifetime imaging (FLIM)
« Stimulated emission depletion fluorescence lifetime
imaging (STED-FLIM)
« Fluorescence correlation spectroscopy (FCS)
« Fluorescence resonance energy transfer (FRET)
« 24}, LA, S20|= X MIE, HI0[2,

A2 RZ| A2 2M [Daisy pollen2 [HH=R| L A
" EYE S AR, R LY AR AMEHZE
C|AZ2{O|ATY(OLED, YAFE) 2 A A

24125




45 A 20 o170}

ol 1 -

Organism Component Analysis Research

Organism Component
Separation Analysis System

Korea Basic Science Institute Daegu Center

Amino Acid Analyser

H|ZFAF MembraPure

DEE ARACUS

=+ A MAIN UNIT (pump, 570nm, 470nm microphotometer)
ELUENT UNIT (single reagent kit)
AUTO-INJECTION UNIT (4x48ea 1.5mL standard vials)

2 L« 5Ystcolumnit reagent kit2 S2|0H| ARt AOID| LA B i :
« AlZ o|oFo| Quality Control - 7 ﬁ}; X T v 1,
5 o ) Bl flee,
« 2% Cell mediaQ| Biotechnical application (M L i sloll HU? ;
_‘_.,LJ LNy L e ,.-.‘u |, Jg;/._
Bio-LC

M ZFAF THERMO FISHER

DEs 1CS-3000

-+ A& High performance anion exchange chromatography (HPAEC)
Pulsed amperometric detection (PAD)
Strength of an electric current by chemical analysis

2 -« Separation of Carbohydrates R
+ Separation of Neutral and Charged carbohydrates i | :|I : —
« Sensitive 1to 10 pmole detection limits 1 LN A
Y N | N W W S —
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Element Analysis Research

Inductively Coupled Plasma

Mass Spectrometer

Korea Basic Science Institute Daegu Center

H|ZFAE - Agilent
ZEd 7700 o
-+ A& High Matrix Introduction (HMI) kit o
Aerosol dilution, Low oxide, Robust condition standard
Easy maintenance (XYZ Auto Control)
Controlled spray chamber

£ & -2 E0HeE EY 07|, WY |E) 34 g0l thst 24
- SiE UE A AF AN S35 Y= EY
< Fof SFEE, Y, HIO|R 2 MYR0FEM S8

| IL. 1
-

26127
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Element Analysis Research

Wavelength Dispersive
X-Ray Fluorescence
Spectrometer

Korea Basic Science Institute Daegu Center

K| ZFAF Bruker (Germany)
DEH S8 TIGER
L A« Generator power/Tube Max. power : 4kW, 60kV, 1770mA
« X-Ray tube window thickness : Be window 75 um
+ X-Ray tube type : End-window type Rh target
« Detector
- Gas flow for Light element
- Scintillation Counter for heavy element
+ Analyzing crystal
- LIF(200), LiF(220), PET, XS-55
« Automatic Sample changer
+ Bead Machine
+ 25ton Press for pellet

0lo
|.|-|

cEQ O AZA|RO| F A HEEAM

« A2 A HEENM

- MRae, Letg, DEAIA =S| A4 HEEY
< DX A 2P EM = H2ZFEM (Na -U)

ool
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