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High Voltage Electron Microscope

(YY)
Model_ JEM-ARM1300S

o Accelerating voltage: 1,250 kV
& Point resolution: 0.12 nm
o Specimen tilt angle: a = £60°, 8 = +45°
& Post column type Gatan Image Filter
o Analytical functionality
(1) 3D atomic resolution with high tilting capability
(2) EELS & EF-TEM imaging (HV-GIF system)
(3) in—situ TEM analysis (biasing, cooling, heating,
irradiation & straining)
(4) 3D tomography

6 MZ2 Alch ZEte] siie FEoh= MA &=, 21 +F2| KBSI ME=71FH|




CHRZA QAT I1EH2 169-148 TAIS0|IHS W AH|T=: AEOT
JL EXS0E 2R 282 0 042-865-3622
X sjyoo78@kbsi.re.kr

[©)

« LRSS T} TZAZH£60°)Q) SA|ASHO R LI 2Z10| 3X18 YRR EM
s Hopal xg Exy 2AtEohs(0.12 nm)J-l'_J—o FZK(+60°) |_o; [HO= L= 20| 3XHA AR
2o TV X TH=0o « O|LXEHEI(HV-GIF) HACZE LI-=H9| 315h2 4
Applications and « S HEAE AH EEE 285 T SHE0IMO| AAZHEA
Features
-
“ el
Lpe 2] §REHS) AR T20IAQ| AR HE T H S T}
o ; O HVEMS| 2IX2oISS &85t LI A= 2| Sat H|0f 2P H
CHE gt 2R BATE TIS, Uite 50| SFFQ! UXITE 0[0[3T 1t &
Representative 0|0[&S Sot0] AL TR 28 71 24 U 4 Hof HIAHLIES oAt
Research Achievement Journal of the American Chemical Society, Vol.135, 2013

O HVEM AA|ZHHR BMAAEIS 225 S219|(black phosphorus)
=7| ol HIAHLE 73
SA T SEI0)| Cist At ol|Af 2] SEal
S 7 SS9l 27| Sl Lo BH ZA0| Foll BS2| AR /X2

Nanotechnology, Vol. 29, 2018

HA 2 A FH|
Related instruments « DR(FIZAR: JEM Mono ARM200 (JEOL)
« 7ESHQE 40 ~ 200 KV

« STEME3H5: 0.06 nm (@ 200 kV)
CABBAZE: £25°

« E2%X]: HAADF, ABF, BF detector

« EELSE8HS: < 36 meV (@200kV)

o DEI(EIZAD: Libra 200 HT Mc (Carl Zeiss)
« 715794 200 kV

« H&alis:0.13 nm

« STEMEais: 0.32 nm

« Ol4X 23S 0.15 eV

cANBAMZE: = £70°, f= +£30°

PEXSH0IE (FE-TEM) HE0I2UYR| (FIB)

« DH(K|ZA}): Quanta 3D FEG (Thermo Fisher)
o 71579 200V ~ 30 kV
« HE5l5: 1.2 nm at 30 kV (SE),
2.5 nm at 30 kV (BSE)
« i &: x 10 ~ x 1,200,000
« Z2HXMI 1 pA~65nAin 15 steps
« 0|2¢: Ga liquid-metal
| <02 2S5 7 nm at 30 kV

« DEI(RIZAD: JEM-2100F (JEOL)
« 7k 200 kV

« HEois:0.19 nm

« STEM&3t5: 0.15 nm
ANZHMZE: g= £25°, f= +25°
o MHRSEHRI -196T ~ AR

ro
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Bio—High Voltage Electron Microscope

eoo
Model_ JEM-1000BEF

o Acceleration voltage: 1,000 kV
@ Point resolution: 0.15 nm
a STEM resolution: 2.0 nm
o Analytical functionality:
(1) 3D RT/Cryo—electron tomography
(2) Large area panorama imaging
(3) Thick bio/nano-specimen imaging with high contrast
(4) In-column Q energy filter

8 MRS AL HEHIEIo] SAIS FEate M7 HZ, 21 +50| KBS| MEQIEH|



H ZH2C MFA| FET A ATRHX|Z 162 Bio-EMS i FH|FE: 0C101
S HASI0IE- 2REME BN, 229, 0|43 [ 043-240-5440, 5446, 5329
X hskweon@kbsi.re.kr, mey0916@kbsi.re.kr, derbesia@kbsi.re.kr

« DAANZH(+70°)12 T25H5(0.15 nm)& 0183t HI0| /Lt A= 2| 3R O|M| 24 2 74 DHY

= = = oS
B E0FX FR S8 - A2/AXE BRI FAER T ( >1 m AR )

Applications and o CHEHA I 210F 2AV|SS 2880t 299 0[01X| 728

Features « IEMZ(1,000 kV)/in—column ORI 2FEX|2 Jlo&f/21CHH| O|0|X| &S

TRER 20T 718E ETH2 (>1m)
HO|2-Li= M=z 2 3X}A OMTLE 24

O Bio-HVEM SAAIAR 28 7|5t Li- IR 3x19) LM B 7 7

HEAE Bio-HVEMS| 1555, 3AH9d MAIE D I2HI| SA#S S2510] T2 J251E HEI|SSS HA[H=
Representative L QIR 3R L i RS Het
Research Achievement ACS Nano, Vol.12, 2018

2D tilt series images

HVEM i |maga Allgnmenl 3D tomogram 3D model

ggﬁ

Bio-HVEM2| HIXIE M %RoH AUPt/HC/SWNT A|29| Zi=9 0|0[X|Z 2° Ztz{oz olo
PO 3D E@I2m} 3D PHS KjTLEE

O Bio-HVEM 2AMA|ABIS SF2 St AT S5}
718 7
Bio-HVEMS| T26ls, 3xH MALE D J2jm|
BEMHS SIQEI0] SAL SEAD}F 2 S| AT| 20|

-s

"7\1

r°l' i TE
o

£ UAS HHSEH Bio-HVEMS| MAIE 2 72| 2MHS 25 re: tlng/actlvated
platelet A|[22] tilt image series (2° 2tZ)2 ¢S 5 3D @a/
Scientific Report, Vol.11, 2021 DS E5) 2t HTAT| BT} IRISO| 3518 RS =elst
S HIO|Q E3MARS0|Z (HR Bio-TEM) OflAX|0f 20} =X4=F HAfSA0[ A (EF Cryo-TEM)
G| 24 i & e ' i

« DE(KZAD: Titan Krios (Thermo Fisher)

« 715724 80 kV ~ 300 kV

« Information limit: <0.14 nm

« HiE: x40 ~ x740,000

« N2ZARZIE: +70°(90° HH 3|H)

o AE2EHRL -196T ~ &2

« HEXR|: Specimen autoloader Cryo-EM
system, DED (4k), Volta phase
plate, Cs image corrector, STEM,
Tomography system

M2 SIEXIH0/Z (Cryo-TEM)

o D24 (H|ZA}): Talos Arctica G2 (Thermo Fisher)

« 715824 200 kV

« Electron source: X-FEG

« Information limit: <0.2 nm

« ASRE-196T

o Nz AT £70C

« HAXR|: Gatan K3, Gatan BioQuantum
(energy filter), MicroED suite,
Phase plate, Tomography system

Related instruments

H0I2YH| (FIB)

o DE(RIZRAD: JEM-1400Plus (JEOL) « DE(FIZAD: Quanta 3D FEG (Thermo Fisher)
< TIBHEE 120 KV « 71538k 200V ~ 30 kV
« ME51=: 0.38 nm « 2515 1.2 nm at 30 kV (SE),

« i 2: x 10 ~ x 1,200,000

« A|IZZARZIE: +80° (Gatan 914 high tilt holder)
o AE2EHR 196 ~ &2
HA

o 2EZR]: Cryo—EM system, Tomography
system, Bottom CCD (4k)

2.5 nm at 30 kV (BSE)
« Hi 2 x 10~ x 1,200,000
« I2HXN2:1 pA ~ 65 nAin 15 steps
« 0|28 Ga liquid-metal
« 028 25l5: 7 nm at 30 kV

o 2EHK[: Cryo transfer system

ro
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Cryo—Electron Microscope System

[ X X )

1=26ls HI0| EaMXI30|A (HR Bio—-TEM)

o DEI(K|ZAD: Titan Krios (Thermo Fisher)

o 71532 80 kV ~ 300 kV

o Electron source: X-FEG

o Information limit: £0.14 nm

o Hi=: x40 ~ x740,000

OAZZARZIE: +70° (90° HH 3|X)

OAARE—HR -196TC ~ d=2

o 24X Specimen Autoloader, Cryo—EM System, DED
(TFS, Falcon3EC), Volta phase plate, Cs image
corrector, STEM, Tomography System

T
LT\

=
=

z

=
=
5
o

o000

Of|L{ X|0d 2t =X 2F 0 XX}30|F (EF Cryo-TEM)

o DE(H|IZAD): Talos Arctica G2 (Thermo Fisher)

o 71582 200 kv

o Electron source: X-FEG

o Information limit: £0.2 nm

oAdS2E -196C

oAl ZAFZE: +70T

o 2% DED (K3, Gatan), Energy filter (BioQuantum,
Gatan), MicroED suite, Volta phase plate,
Tomography system

10 MER Al HEHLE| Sils Fesk= MA| 2z, 10 £E9 KBSI ME 28|



SHEE T HYT 2FZ HFTUXZ 162 Bio-EMS 1 AH|FE=:0C102
SL A0 2RRME M8 BEY, ojeM [ 043-240-5366, 5444, 5448
X jsh100@kbsi.re.kr, hsjeong@kbsi.re.kr, yss02@kbsi.re.kr

« ERSTAIHON (cryo-EM) : AHFEA SELOIN AIRS THIGI0H, & L HAH A4S HASIGH= 244

st Hopal XQ EX , , = —e=T

8 R0 F2 Y « IRIXIEAM (single particle analysis) : AX T2At| TS 3XH X 7

Applications and « MXEZT2HT] (Tomography) - A= 7127|E 01838 HI0|Q/Lie A|Z 2| 3R O|M| 24 3 7% DEY
Features « NEE2 7241 (subtomogram averaing) : THIAHEAT 2 MAE D TJ2{I|O| 5 2A] 7= 2 M, HIIL A

M| TR 3R X BM
< OJM| 28 31" 2 (Micro-ED) : 2 1 um ALO| X2 MAMIEXF Z™ 9| 51E HEE 0/2510] YA-2lts
37_<|*94 Tx 2N

LiteDlE} ZHOR BT 71X 3

Nature (201 5) Nature (2016) Nature (2015)

Cryo-EM THIAt 24 Micro-Electron Diffraction (MicroED)

MIZE L (in situ) EREE 3RH 712 FIXLEolS 7E

MIZ 2712, DM 3RH T2

Subtomogram averaging

O MIZ &7 &2 Thuds X

CHEAHF A} o= It o|ats Mo o5 F 2 chunzlo o Ox= =X} E5i=
o « O|2et MIL7E HESH ARLIAO|MS @5t MIXE I XiE HEAO| S0jxE £AE F2A 2olls

Representative Ol 5iH

Research Achievement o 7|20 FHE AHEH= LR LRE FHSIOZ M, /0|8l 7|1Ee] =25t S HE HIA|

Science Advances, Vol.35, 2020

O TA=EH 712 73

- DAEE| METIX) S BAOIR TFEae) X8 22ig 271 25004 72
SR} sle] 2I2/8 PRELORM, X g O[O MGl T X|2 712 0fed

Nature Commun., Vol.30, 2020

Nz EaEAR0Id
= XH St S S

Related instruments
. 28 JEM-1000BEF

« 715824 1,000 kV
« M25ls: 0.15 nm
« STEM £3lts: 2.0 nm
« 28 20k
(1) 3D RT/Cryo-electron tomography
(2) Large area panorama imaging
(3) Thick bio/nano-specimen
imaging with high contrast
(4) In=column Q energy filter

« DEI(H|ZAD: JEM-1400Plus (JEOL)
o 715 120 kV
- H2dls: 0.38 nm
« Hi &: x 10 ~ x 1,200,000
« A|JZZHAZE: £80° (Gatan 914 High Tilt
Holder)

MR -196T ~ 42

B2XK]: Cryo-EM System Tomography
System, Bottom CCD (4k)

. AlE
A
.

ro
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Atomic Resolution Electronic Structure Scanning Transmission
Electron Microscope

(YY)
Model_ JEM Mono ARM200

o Accelerating voltage: 40 — 200 kV
o STEM resolution with Cs: 0.06 nm (@ 200kV)
o STEM image: HAADF, ABF, BF image
o EELS resolution: < 36 meV (@200kV)
o Analytical functionality
(1) Atomic resolution STEM image
(2) Low / Core loss (EELS) for electronic structure
anlaysis
(3) EDX analysis system

|

12 MER AT HEHLE| Sils Fesk= MA| 2z, 2|10 £E9 KBSI ME 2|
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YA RN ISI2 169148 FAHO|IZS

5

HHIF=: DJ105
042-865-3947

28 20r Y 50 5%

Applications and
Features

CHEAL Y

Representative
Research Achievement

O A 1T |

Related instruments

- BALEAS(0.06 nm)S EEE M=0| HAR|E

« B 7|(monochromaton)2

O Mono Cs TEMQ| gXt2slisS &%t 2D
Lite 20| §IRTE 0/0IYM NMR2I| 217 2442 &3 Topological

2 SHTE Bi2Te,
insulator| £4 &4

TR =P

P e |

25t 21261536 meVO[oh)e MAFHE A7

20| YRTE o7

Nature Communications 11 1285 (2020)

O 7Zn0 Lt TIE[Z0|MCQ| Cr, Co =HO| (2 surface, CoreQ| MALE AL
ZnO L= THEIZ0IM Crat CoQ =0 M2 surface/Coredf| LIEH = oxygen vacancy S0
Chst A
Journal of Materials Chemistry

A8 25345, 2020

HAMES EIERE0Z

o DEICE|IZEAD: JEM-2100F (JEOL)
« 7457k 200 kV

« M26hs: 0.19 nm

« STEM&EaS: 0.15 nm

o N2BMZUE: a= £25°, B= £25°

R L e

=2aTLoTl

Normalized Iransity (au.)
Normalized |ntensity (au.)

AR ML R0t FOPHARR0IE

(UC-EF-TEM)

o DE(RIZAD: Libra 200 HT Mc
(Carl Zeiss)

« 715224 200 kV

« H26ls: 0.13 nm

« STEM&atis: 0.32 nm

« O|HX|23S: 0.15 eV

« NBZHAZE: 0= +70°, f= 30 °

« BE(XZAD: Quanta 3D FEG
(Thermo Fisher)
o 715FQE 200V ~ 30 kV
« M55 1.2 nm at 30 kV (SE),
2.5 nm at 30 kV (BSE)
« i 2:x 10 ~ x 1,200,000
« OIZ2HM2: 1 pA~65nAin 15 steps
« 0|2¢: Ga liquid-metal
« 0|24 B3l 7 nm at 30 kV

ro
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7 T Human Magnetic Resonance Imaging Scanner

YY)
Model_ Philips Achieva 7.0T

o Actively Shielded Compact Magnet: Field Strength 7.0 Tesla, Magnet Bore Diameter 90 cm (QIX|, £/UHSS)

o Gradient System: Z/CH Amp. 40 mT/m, Slew Rate 200 mT/m/ms

O RF System: @& #AE JME ot SEX 8xE S48 2 321E 4 AJAE] HR RF Z(Head 8Tx/32Rx, Knee
1Tx/28Rx, Wrist, Small Animal, Multi-Nuclei Head *'P/'H, *C/'H, *Na/'H)

o High order BO Shimming System (3rd-order, 13-component) and B1 Shimming System

O0SE Y MAANS E2AE 2 DLHE Tks

o QM & 7Istt LYt 2F Z2ES 3 34 24 I7|X| EH(E2))

o Philips Pulse Sequence %! Processing SW 7 2HA(22])

14 M=22 Al FHoste| s FEok= A &z, 210 22| KBSI M=

\\
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Applications and
Features
CHE St
Representative

Research Achievement

oI A 17 |

Related instruments

L L R L L LR
Wi AH|FE: AR72

YL YA YT 25 @7HXZ 162 MRIgGTS
043-240-5103, 5067

HIO|eteFR2 ME RX|od, &S+
jhcho@kbsi.re.kr, yksong1@kbsi.re.kr
L L LR LR T
o SME DIZE S XS V(B K OjM| 72, HERH Y HY|s AT
- 22, 22 50| Higy B oD
. 2431 RF OFFT 77 THH) Q1| Held YERAE SO| RF Q1Y 25 17
- B/UYSE YDA Y U BIZE/AE 52 YeiT Hofe] BS 17 B2 758 ot gt
SHATO| H=2at

AFLAIR (MPR), 0.5x0.5x0.5mm3 (3D), 9min 4sec
B WMS (White Matter Suppressed) (MPR), 0.8x0.8x0.5mm3 (3D), 8min 51sec

C SWI (minlP), 0.5x0.5x5mm3, 6min 38sec

8Ch TX/32Ch RX Head Coil

0 Q2 LEX0H(MDD) 2HXI0f| CHSH | HZA o172

« Major depressive disorder (MDD)=

SN 2 HO{IH], 64 MDD 2tkt
(unmedicated)= YERILL orbitofrontal
cortex?| Cf 26|, parahippocampal
gyrusZt & ZotH st en, 0jSut
primary visual cortex 72| Q1 AN
(effective connectivity)= HIZHAIXQ
el

o DHEH SIS S FAIKO el 24

« BRAIN CONNECTIVITY, 11(4), 2021
BRAIN CONNECTIVITY, 11(4), 2021]

a Healthy Controls b Patients with Major Depressive Disorder

k=1
=

O YZIF 28 DA X NEGHS MRIZ 283 &
UXSI0|0 ZIC HIO|R0FA H

« 7T MRI 2FZ0I|A 2FSE Kietes Iz 7 [Hto]
QSM7 |2 =610 AD 2t HA 2=0|
AO|Of|A] RE7 |- H RfO7t USS

o QA= AXGI0|0H Aok DA CHH> &
I HIO| 20 7't
Quantitative Imaging in Medicine and
Surgery, 10(3), 2020

=13
=

Healthy Control(HC)2} Alzheimer Disease (AD) Rtz
H&0[01 M2 QSM S&t

ITSEE AW ISTS Al2H

DHOIA
4T/4.7T Animal MRI System)

3T A |ISHIY
(3T Human Magnetic Resonance Imaging System)

[ AIAE

« Model: Philips Achieva 3.0T TX « 2= 2(Mouse, Rat) CHAF FUAL in vivo Zgto| ZIH, X|=2
Y DLEE 2 A2 S 5T F2 E8E

« Magnetic Field Strength: 3.0 Tesla

« Gradient: Amplitude 80 mT/m, Slew Rate 200 T/m/
sec (b-value ~25,000)

« RF Coil Package: 32CH SENSE Head/Torso/Cardiac,
8CH SENSE Head/Knee Spine, Flexible Loop Array




000 MHz 31X} | 2% 27|

900 MHz Nuclear Magnetic Resonance Spectrometer

oo
Model_ AVANCE NEO 900

o Magnet : 21.1 Tesla

o Probe : TH- {*C/"N}XYZ-G cryogenic probehead
o 'H sensitivity 10,000 : 1w/ 0.1% EB

o "*C sensitivity 1700 : 1 w/ ASTM

a4 channels

16 M= Al Feastel sids

=5k= MA| 2IE, 2|10 £E2| KBSI A= EH|

X



EHEE HFA| YT QS HTPHX|Z 162 AP | ZHAT [ AH|TCS: ARIT
L HO|Q5EEAE 223 [ 043-240-5063
< keh@kbsi.re.kr

88 20 Y 52 £X
Applications and

Features

CHES-gat

Representative
Research Achievement

O A T |

Related instruments

R LERE L
 ET-CIIT MO Ol 25 B ot

7|& A2 T220| 5HY 04 (10,0000 22
- 100 LM O[3} i 57 745
- 100 ug HB| “C 43} ks

IS 1/3222 HF

O &3 2| A HHE4EI0| CRISPR-Cas MY M| 72X 2l2| o7
o A2 MEHEEIE XEEH= MALOIXF ARFQF HALIH|QIX; Aux/IAA MSARO| AN HAHLIE
T 3 AT AN HHEEEO| AT HA o X HFHLIE

(S |

Nucleic Acids Research, Vol. 13, Vol. 17, 2020

Solution structure of anti-CRISPR AcrllA5 protein Solution structure, binding interface, and comparative

analysis of AcrlF7 and target Cas binding

O AIMP2-DX2 2t HSP702| A4S A ANMIE S5t Q& UM K| ¢+
« CHIBH T2 MZEZQ} BXE Z{01A] HSP70Z AIMP2-DX2 425 AJ0|2] Q0| AF 2| 242t

Tled 2 AIMP2-DX22F HSP70 7te] &S 20| Z-dut 0] CHet X|= 7Fs4 KA
Nature Chemical Biology, Vol. 16, 2020

Z=0F
S o

" h
800+ =«#=Control T . e
e 1 «e=BC-DXI- 3 -]
£ oo reBODXI495 /{ £ 06
o 4 D 1
@ 400 T z 044 ..
] i E o
2 200 : = 1‘ 2 024
- — -
0 - T o 0
0 5 10 15 EE
Day § 5

The effect of BC-DXI-495 on cancer progression in an
in vivo mouse xenograft model

Docking of BC-DXI-495 in the DX2-GST domain on
the basis of the NMR CSP analysis and mutation assay

800 MHz AtV | & 27|

700 MHz &ix{7| SH 24|
(800 MHz NMR Spectrometer)

(700 MHz NMR Spectrometer)
SE(FIZAD: AVANCE Il HD (Bruker)

. Magnet 16.45 Tesla
« Probe: "H-{"*C/15N}Z-G cryogenic

« DE(K|ZAD: AVANCE Il HD 800 (Bruker) ‘
« Magnet: 18.8 Tesla *
« Probe: 'H-{"*C/"*N}Z-G cryogenic probehead

« 'H sensitivity 8743: 1 w/ 0.1% EB i T Seng;"f@“ﬁg&. 1w 0.19% EB
« "C sensitivity 1749: 1 w/ASTM e « C sensitivity 1481: 1 w/ASTM

« Automatic sample changer (24 ea)

« Automatic sample changer (24 ea)

RSSLxye CIGAMRIEEAIAY

(MALS)

« DEI(R|ZAR): DAWN HELEOS Il (Wyatt
Technology)

« Detectors: 18 angles

« Molar Mass Range: <103 to 109 g/mole

« Molecular Size Range: ~10 to 500 nm

« Differential refractometer (Rl detector)

(Auto Isothermal Titration Calorimeter)

« DE(H|IZAL: MicroCal Auto=iTC200 (GE
Healthcare)
« Minimum sample amount: 0.6 nano mole
-+ Response time: 10 seconds
« Stirring rate: 500 ~ 1500 RPM (user selectable)
« Noise level: 0.5 ncal/sec

ro

=7|Z0etRjEeE 17



800 MHz $HX}7| 3 H 2T |- RIS T| AJAE

800 MHz Nuclear Magnetic Resonance—-Mass Spectrometer System

YY)}
Model_ 800 MHz Ascend™

0 18.89 T actively shielded superconducting magnet

o Cryogenic probe ('H sensitivity=8189 : 1, 0.1% EB in CDCl; (2 ppm noise))
o SampleJet (Automatic sample change system, 480 samples)

o LC-SPE-NMR/MS system

18  MER AltH HHLIE| Sls Frsk= MA| 2z, 2|10 £E9 KBSI M= 2EH|



MEEZEA MUHET SO0FHZE 150 0|3t0{oif AretE et W FH)TE: WS003
S MSMBME 834, HYoK, 01F2 02-6908-6200, 6233, 6256
X gshwang@kbsi.re kr, jya0819@kbsi.re.kr, je3080@kbsi.re.kr

2t 50f ol X0 EX|

22 20l F2 EF . 22 ol =X

Applications and < AEHE Y MOE 22 2 R 2N
Features - 78 OAE 22 3 g 42 24

o DIARH & BRIE G ZOfOIM CHARSE 212l & THA [ 1 S Thet 2010 B8 iset S8 =4

AAg
. E3/22 | C2 22| 3 TZE 800 MHz NMRI} UPLC-QTOF MSE 38t20| 11X #olst=r| £8

¥l

S E)

S S T T Y
; ., A}

o8 o8 Cugomacharider”

Low tpprate o
1 s 7 « 38 3 28 & 12 1 o

S8 LMK DRMAY 2XS S5t Hj0|20 EHX| Y

=] —T= o

CHAF AIZZLR] At

O M|Z/ZHH/ZXIN 5O CHALK| Z2M] M B AR |H 7

CHEH 0t « CHARR| I2IU2IS S5t [HAt AEZ A0 LB E UME AMZE 23 glucose THAL 717 7

Representative Nat. Commun, Vol.8, 2017
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A|AHE! (Mass Spectrometry system for metabolic phenome analysis)

AH =4 A7 |
Related instruments T« BRIEIZAD: Xevo G2-XS QTof & Xevo TQ-XS (Waters)
7« UPLC-QTOF/MS system: 40,000 FWHM mass resolution, 30 sepctra/

- sec acquisition rate

« UPLC-TQ/MS system: 500K:1 (1pg reserpine) MRM sensitivity

« Phenome data processing system: Data pipeline software, Data
management software, Server system

« Polar and non—polar metabolic phenome analysis in large-scale blood
samples
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15 T Fourier-Transform lon Cyclotron Resonance
Mass Spectrometer

YY)
Model_ 15T SolariX XR

o Resolution: > 10,000,000 (@Narrowband)

o Sensitivity: S/N = 86 @ Ubiquitin 100 attomol
o Mass range: m/z 100 to 3000

d onization method: MALDI, ESI, APCI, APPI
o MS/MS mode: CID, ECD, ETD, ISD

o Magnet: 15 Tesla Superconducting Magnet
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Related instruments
« DE(H|ZAD: Pegasus 4D GCxGC-TOFMS (Leco)
« lonization mode: El, Cl

« Mass range: 10 to 1,500u at any acquisition rate
« Mass resolution: 25,000 @ 218.98 m/z

« Dynamic range: 5 order of magnitude or more

« Spectral acquisition rate: 1 to 200 spectra/sec

« Mass accuracy: < 5 ppm
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Sensitive High Resolution lon MicroProbe

[ X X )

Model_ SHRIMP-lle/MC

d Primary ion: Cs*, O7, O,

o Mass Range: 6 to 300 amu

d Detection limit: 1 ppm with 10,000 mass resolution and 50% transmission

o Speciality: U/Pb geochronology, The first high resolution secondary ion mass spectometry in Korea
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Related instruments
o« DEHIZAD: Nu plasma Il (Nu Instruments)

« 193 mm laser with < 4 ns pulse width

« 1 ~300 Hz repetition rate

« 12 J/on fluence at the sample surface

« Thirteen “True Aperture Imaged” spots between 2 ~ 150 microns.

. Infinitely Variable Aperture (IVA) imaged spot size selection between
2 ~ 110 microns, in 1 micron steps.
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Nano Secondary lon Mass Spectrometer

( X X J

Model_ NanoSIMS 50

o Primary ions: Cs" (50 nm), O,", 0" and O, (200 nm)
o Mass range: 1 to 360 amu (H~U)

o Detection limits: ppb ~ ppm levels
o Speciality: A unique ion microprobe with high lateral resolution (50 nm), high mass resolution (> 10,000 MRP)

and excellent detection sensitivity for all elements including hydrogen
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Related instruments

Lin{1 ... 800]
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(Secondary lon Mass Spectrometer)

« Model: ims=7f auto, ims—6f
« Primary ions: Cs’, 0,", 0" and O,
« Impact energy: Cs" : 2-20 keV, O, and 0" : 0.5-10 keV/
« Mass range: 1 to 360 amu (H~U)
« Detection limits: ppb ~ ppm levels
« Options: Post-accel/decel, Rotation stage,
RAE detector for imaging analysis

« Model: Nanowizard ||

« Vertical resolution: 0.01 mm, Lateral resolution: 0.1 nm
« Lateral scan range: 100 im x 100 um

« Vertical scan range: 15 um

« Contact mode scan rate: 3-5 Hz

« Non-contact mode scan rate: 1-3 Hz
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Ultra High—Resolution Isotope Microscope System

000

Model_ Cameca IMS 1300-HR?

@ Primary ion: Cs*, O,", 07, O,

o Mass Range: 1 to 360 amu. (H~U)

o Detection limits: ppb~ppm levels

o Speciality: Ultra—high precision (%) in—situ analysis of stable isotope, age dating (U-Pb, Al-Mg and etc.)
and trace element with high resolution isotope imaging.

IMS 1309-IHR
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o DE(HIZAD: SHRIMP-lle/MC (AS])

« Primary ion: Cs*, O, 02"

« Mass Range: 6 to 300 amu

« Detection limit: 1 ppm with 10,000 mass resolution
and 50% transmission

Z4(Oxygeon isotope compositions of

O|A| O|XfO|2 HZEAMT|
(Nano-SIMS)

o DH(H|IZAD: NanoSIMS 50 (Cameca)

« Primary ion(0|2 £&2} 137]): Cs" (50 mm), O," and
O (200 nm)

« Mass Range: 1 to 360 amu (H ~ U)
« Detection limits: ppb ~ ppm levels



KEMICH G-E3F OIA|Z Lh 2A1 AJAEH

Advanced /n situ Surface Analysis System
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« DH(H|IZAD: AXIS Ultra DLD (Kratos Analytical)

« Spatial resolution for XPS imaging: < 3 im
« lon cluster gun
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« Photon source: Non-monochromatic X-ray (Al-Ka and Mg-Ka)
Monochromatic Al-Ka (1486.6 eV)
« Energy Resolution: < 0.43 eV for XPS (Ag 3ds,,), < 20 meV for UPS




Linear Transfer System (LTS)

EHI7H2
- Base pressure: 3x 107" Torr
- 5 sample storage spaces
- Total length: 11.3 m
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Micro X-ray/UV Photoelectron

Spectroscopy (u-XPS/UPS)

ZH|7HQ
- Base pressure: 2 x 107° Torr
- Photon: Mono Al, Mg, He | & Il
- Ar'ion cluster source: 5 keV ~ 20 keV
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Near Ambient Pressure X-ray

Photoelectron Spectroscopy
(NAP-XPS)

ZHIHR
- Working pressure: ~ 3 mbar
- Heating temperature: 873 K
- Al’% 7}% 7|i'" H2, 02, Hzo, AI’, etc.

MEEE

-HY TN AS S E

—_
- BAO ¥ I 5 BR 2

Scanning Probe Microscopy (SPM)

ZH|7HL
- Base pressure: 1x 10" Torr
- Temp. range: 90 K~ 1500 K
- STM, AFM, KPM using KolibriSensor
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Si(111) Graphene




Pattern Generator

HHI7H2
- Maskless patterning
- Min. feature size of 1 um
- High power 326 nm UV laser diode

A EE
- GBI AXF M2 IE &Y
- Chrome mask Xt
- Microfluidic channel master X%t

Plasma Enhanced Atomic Layer
Deposition (PEALD)

HHI7H2
- Plasma power: 50 W~ 350 W
- Gas system: bubbler, vaporizer, LDS
- Process temperature: up to 823 K
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Thermal Evaporator

WL
- Base pressure: <10 Torr
- 3 ports of organic source
=1 Thickness monitor

MEEE
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Thermal Chemical Vapor Deposition

(TCVD)

ZH[7HQ
- 2 zone heating system

- Heating temperature: ~ 1500 K
- AR 71| Hy, CH,, N,
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Graphene on Cu foil
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In situ Raman Spectroscopy

EHI7H2
- Spatial resolution of 350 nm
- Ultra—high speed (400 times faster)
- Sample transfer without exposure to air

AggE
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- Hi™& Raman imaging
- 2R EX|Q) B 24
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Low Temp. Probe Station

ZH|7HL
- Vacuum pressure: <107 Torr
- Temperature range: 10 K~ 900 K
- Sample transfer without exposure to air
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Glove Box System

EHI7H2
- Inert gas (Ar) environment
- < 0.1 ppm of O, and H,0 atmosphere
-0,, H,0, solvent sensors included

MEEE

Low Energy/Photoemission Electron

Microscopy (LEEM/PEEM)

) ZH|I7He
- 1.5 & 20 nm resolution for LEEM &
PEEM
- u-LEED, u-ARUPS
- Temp. range: 100 K~ 1400 K

MEEE




Angle-Resolved Photoelectron

Spectroscopy (ARPES) DC-RF Magnetron Sputter

HHI7H2
- Base pressure: 5 x 107 Torr
- Working pressure: <107 Torr
- Substrate temp. range: 298 K~ 1073 K

HH|7HR
- VG Scienta DA30 analyzer
- Monochromatic VUV source
- 6 axis manipulator

- Temperature range: 4 K~ 1000 K - Plasma sources Ar, O,, N, gases
CAIR2E JNE=X=1~
- 2XH9l SOl e 21X £ - 24, 34 Mat2 Yot 55

- 2EEO| HAE 2XH mapping

' mm R
| A

JI2fmo| MATEA 249 EID*/:LEHEIOI Er R R Abst Cu (100) /MGO) 7|8

Pulsed Laser Deposition High Vacuum Chemical Vapor

()] Deposition (HV-CVD)

K72
- Base pressure: 5 x 107" Torr
- E-beam & DC heating: up to 1473 K

ZH|7H2
- Excimer laser 700 m) @ 248 nm
-4 channels 1 inch target

- Substrate heating up to 1273 K - Gas pressure controlled by precision leak valve
CIAREE CIAREEE
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Femtosecond Multi-Dimensional Laser Spectroscopic System

YY)
Model_ Coherent Libra

o Regenerative amplifier: 1 kiz, 3.5 mJ/pulse, ~ 50 fs

d Optical parametric amplifier: tunable wavelength 240 ~ 2,600 nm, pulse duration <100 fs
o Spectral resolution: 0.2 nm (at 530 nm)

o Time Scan range: typically 0 = 1 ns for TA (transient absorption) measurement
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