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Workstation (Intel Node Server System) SERI(SIEE AT A L AE[0[M HIL
2 Workstation (Intel Ansys Elastic Licensing) FERIISEE AT A L AlS[0[M HIt
3 Phase Contrast Microscope EZo| ZHE X10]0f| ot LS 7= 2HE S0|H
4 Tube Furnace FER7IEE HA 7|y Z2 ZHE
5 Autoclave it 4™ S S8 FERIISES 718 A B
6 Globe Box TERIIEIEE AT T X B (RAULA-FHE 297))
7 Wet station HEEH MM SF © Xpedsia A 712 HA (O Y &4 33)
8 Pure water manufacturing equipment FERIIEEE AT Y2 st 211 BR+
9 Ultra—pure water manufacturing equipment FERIIEEE AT Y2 st 3%t RS
AT B
E
1 Cs-TEM Xt T2 DM BE, 1SR BA U AN S8t
2 FESEM(SU8010) FERVIsIEE AXHe| BH 0|MTE DE6ls 2E
3 FESEM(S4700) FERVIsIEE AXHe| BH 0|MTE DE6ls 2E
4 SEM SAR7I1EIEE AT BH X #E
5 AFM SXo BH X U HH EM B4
6 Polarizing Microscope =HO| sty 4& U =24 B4
7 XRD (PANalytical) LRSS AM ¥ wate] ZFSH 3™ £4 (In-situ 5/22 B4 7ts
8 UV-VIS Spectrometer LRSS HZE Yol BRu/EE Y
9 FTIR Spectrometer SERVIEEE XIS Y, HE 24
10 FTIR Spectrometer FERIERE #0157 1YY MY, HE 24
1 Raman Spectroscopy ER7IEEES Ao AHY 2N
12 Raman Spectroscopy for 3D mapping EF7ISEES AMe AFH EM U 3%t ML 2N
13 BET FERVIEEES A HEHN, 7|18 37| £H
14 Emission Spectrochemical Analyzer TERIISEE Aol U EM M
15 Optical Microscope (EL, Probe St., CCD camera) SAQI|SIRE AXo BH [X BEAM o diof M7 M EM 2N
16 Particle Size Analyzer ER7IEEE AMe| YKt Afo|= EXM
17 Photo Spectroscopy SHO| sty MA U S 2N
18 Thermal Analysis System LRSS AMe M Het 3! H SE 2M
19 Ellipsometer CIAES|0]/x| ufato| S|, HIAAIS- 53
20 Stylus Profiler AEY|0|/HHTH Yoo £, AEHA £F
21 in-vacuo XPS for ALD A29| sfstxdut Mt X 24 (37| .= 210] ALD 38 HE 7t5)
22 Dynamic Contact Angle Measurement TEF7IsHEE 7|4 giare| M EM 2N
23 Nano Indenter FERVIEREY AM2 7[AX £EY £H
24 Gas Scrubber (in—vacuo XPS for ALD&) XPS& 7IAA T B{H EL{EH]
25 FIB-SEM 0|2HS S5t A2 ™t 3 BH 0[0|X] 24

26 EA-IRMS Eta, EA, LA SHAATTEMT|



CORE 24371362 MHATISE SHA ALK RIME]

MCMRC

Metal-organic Compounds Materials Research Center

SHACITX|FME] G171 S| 35

=10 o
-
3738 3|
=t 71718 #88E

Reactive lon Etching

1 (Chiller, Gas cabinet & Gas leak sensor 2! Induction Edtx0F 4A A4
Heater)

2 Reactive lon Etching SotX0f 244 Azt

3 E-beam Evaporator System XS 0|85t 7|8 ¢ 24 Y M kot 33

4 Rapid Thermal Annealing System AlHe| M 2 71E Fx2| HH|

5 DC & RF Sputtering A2o| HEHO| Z& Y A3t vor &

6 ALD & Hot Trap FERIIEEE 71U HXEE uat 33 3" H|

7 Thermal Evaporator ER7IERE 7|4 S8 AX} HIE

8 MOCVD & Scrubber 7134 MAHE 0|88 3181 YA 8ot U LIk X 37|

9 Atomic Layer Deposition SEF7IEEE 7|4 XS vt 32 3 B

10 Atomic Layer Etching BERIIERE 714 #XE A2 3 E|
AXIHI/EE
m

1 Semiconductor Analyzer & Probe Station HIER] AT Y AXQIHMI|IN EM £H

2 Probe Station SHE CASY0] Y HIER AXHe| MI|1N EH £H

3 Impedance Analyzer AEe| MI|serd AUmEA ZM

4 Solar Simulator Mz Heme| EfYE RE 45 AI™

5 Battery Testing System AEe| Mgl S Ed Wt 24
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E-Beam Evaporator System

Maker(model)
Korea Vacuum Tech (KVS-E4006)
Specification

v" Vacuum Pumping Station : TMP
v' Sample Size : 4inch ~
v" Vacuum Gauge Controller : ATM ~ 1.0E-10

DC&RF Magnetron Sputtering
System

Maker(model)
Korea Vacuum Tech (KVS-4006L)
Specification

v Substrate Heating Unit : SiC / 4"
v" Vacuum Gauge Controller : ATM ~1.0E-10
Torr

Rapid Thermal Annealing System

Maker(model)
Korea Vacuum Tech (KVR-4000)

Specification

Substrate size : 4 inch wafer
Substrate holder : 4.5 inch SiC
Heating Ramp : Quartz Lamp

ASASANENEN

Torr v Gas Supply unit : MFC(Ar, 02, N2) Heating Rate : 1~150 °C/sec
v Ultimate Pressure : < 5.0E-7 Torr v Film Thickness Uniformity : Less than +5% Temperature Control Range : 100 ~
v Thickness Control : Auto v" Ultimate Pressure : Less than 5.0E-7 Torr 1000 °C
v Ultimate Vacuum Pressure : 5 x 10E-3 Torr
v Auto Pressure Control
v" MFC Gas control
=T
“®
o
i » "
Reactive lon Etching System Wet station (Organic&Acid)
Maker(model) Maker(model)
=28 (URS series (RIE system)) OLYMPUS (BX41M)
Specification Specification
v' Sample size & through put : 4~6 inch, v Main body Antistatic Ivory PVC (SUS304
single wafer frame)
v RF power: 600W@13.56 MHz, Auto v' Bath Materials PTFE or Quartz, PVC
matching control v" System control PLC control
v Using gas : CF4, SF6, Ar, 02 v" DIW gun & N2 gun installation
v Ultimate pump : < 5 x 10-3 Torr v

Others Local chemical supply system

Atomic Force Microscope

Maker(model)
PSIA (XE-100)

Specification

MAX XYZ scan size : 40um x 40um x 12um
Air anti vibration table

Operating Software: XEP, Data analysis
Software : XEl

v Probe: Variable probe

SNENEN

Field Emission Scanning Electron
Microscope 1 (FE-SEM)

Maker(model)
HITACHI (HITACHI SU-8010)

Specification

v Resolution : 1.0nm@15kV / 1.3nm@1kV

v Accelerating voltage : 0.1 ~ 30kV (with
deceleration)

v Magnification :

x 20 ~ x 800,000 (Photo magnification)

x 60 ~ x 2,000,000 (Display magnification)

*RAEH|  EDS

iaif
A
W
) -

L} 2{\‘ ;—-

Field Emission Scanning Electron
Microscope 2 (FE-SEM)

Maker(model)
HITACHI (HITACHI S-4700)

Specification

Magnification : x 20~ x 500,000
Voltage : 60kV

Current : 300mA

Resolution : 1.5nm@15kV / 2.5nm@1kV
Accelerating voltage : 0.5 ~ 30kV (with
deceleration

AN N NN
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X-ray diffractometer (XRD)

X-ray diffractometer (XRD)

Scanning Electron Microscope

(SEM)

Maker(model) Maker(model) Maker(model)

Rigaku (D/max-2500) PANalytical JEOL (JSM-6390)

Specification Specification Specification
v Power : 18kW v X-ray generator : 4kW (max 60kV, max v" Resolution : 3.0 nm (30kV)
v' Voltage : 60kV 100mA)Goniometer-Maximum usable range v' Accelerating voltage : 0.5 to 30 kV
v" Current : 300mA (depending on accessories) : - v Magnification : x 5 to 300,000

111<2theta<168° v Filament : Pre-centered W hairpin filament

v Smallest addressable increment : 0.0001° (with continuous auto bias)

v Angular reproducibility : <0.0002°-2theta v Objective lens : Super conical lens
linearity over whole range : Equal or better v Objective lens apertures : Three position,
than +/-0.01° controllable in X/Y directions

v' Maximum angular speed : 15 deg/sAngular
resolution (FWHM on LaB6) : 0.026°

T
=1 fap
e _Jﬁ
& /\‘/
Specific Surface Area Analyzer Nano indenter Solar simulator
Maker(model) Maker(model) Maker(model)
MicrotraBEL Corp. (BELSORP-max) CSM (CPX-NHT2) ASTM E 927-05
Specification Specification Specification
v Specific surface area :0.01m2/g and above v E5E5SHER 0.1 ~ 500mN v OlUX|2 Hlg Ehitsto] EfFTX| ol ZHEt
(N2/77K) 0.0005m2/g and above (Kr/77K) v X £ 5H& : 500mN a8 =H™
v Pore size distribution: v & FYUZ : 20nN v TE8ds
- 133 kPa (1000Torr) 0.5 % of F.S. 5 units v E|CH &Y Ol 200um XENON LAMP(150W), Simulator, Source
- 1.33 kPa (10Torr) 0.5% of R. 2 units v Y Hol 58 §EE:001nm meter
(OP : 3 units) v s = HE: x5 x 100 (HC|L Hi&
- 0.0133kPa (0.1Torr) 0.15% of R. 1 units 200x, 4000x)
(OP : 2 units)
v Pore size distribution: .032 - 500 nm in ;
pore diameter 3
L
UV-VIS Spectrophotometer Microscope FT-IR Impedance
Maker(model) Maker(model) Maker(model)
Agilent (Cary 5000) Thermo (NICOLET 380) AMETEK Solarton S| 1287, 12558
Specification Specification Specification
v UVVIS, NIR(190~3,300nm) v Mid-IR Range : v' 1255B Wide frequency range from 1 MHz
v AZE beam &2|(mm) : 190.5mm v 4000cm’-1~400cm’-1 to 10 pHz
v ANEZE 37|(ExA7|xE0]): 160x433x221 v Sine wave Voltage generator to 3 V RMS

v ORD WY MR, U e

and * 4095V DC

v" Two (2) Voltage measurement channels to

5V peak

v Able to perform DC potentiotstatic and

galvanostatic experiments with 1287A
Electrochemical Interface

v Impedance range from 100 mOhm to 100

TOhm, with the 1296A Dielectric Interface
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Confocal Laser
Scanning Microscope

Maker(model)
Leica Microsystems (Leica TCS SP5)

Specification

Micro Raman Spectrometer

Maker(model)
Renishaw (inVia)

Specification

Semiconductor analyzer & Probe
station

Maker(model)

Keithley / Agilent / MS tech
(Keithley 4200S / Agilent 4294A /
MST 5500B(probestation))

v multiphoton imaging with excellent overall v Direct 24]0|7| {20 Raman SignalO| Specification
performance UASHR| AL .

v full range of scan speeds at the highest v' Double F|Iter 7150] Q2. “; 'Izel'thley 42005 SMU 2ea, GNU lea

; o o) s gilent 4294A 40 ~ 110MHz (9=
resolution v SystemO| CompactstO] AHE5H7| Het f 28 voltage B13} /

v high-efficiency detection (five channels v Software package(WiRE 2.0)A2 % t;egﬁen(fg/ 'Lo—’| ¥?_a§;}x'_| oC réqxﬂej?g
simultaneously) and optional AOBS Computer control B4 v = bl V? tageQJ_EHOI . I_t - §O°
(Acousto Optical Bream Splitter), the Leica v Sample 58 Al A|R7} E 2/&0| 8IS probestation— 471= manipuiator =
TCS SP5 delivers bright, noise-free images v Grating Control% 2/t FeedbackE x| 7+
with minimal photo damage at high speed A=,

'y RENISHAW Jl
Stylus profiler Ellipsometer Probe Station
Maker(model) Maker(model) Maker(model)
KLA Tencor (Alpha-Step D-600) J. A Woollam co., Ltd(alpha SE) TAS100ML
Specification Specification Specification

v AZHZO| (Scan length) : 55mm (AZA7H), v O L] (Spectral range) : v so|jZdoz MEg mixkstal 0| NSt AHZ| 2
200mm (stitching function) 380~900nm Z &, 180 wavelengths O & A™MS TRHEDHD K AXIO HES

v F=HEY He: 2 1200 um v BILE ZH HL sub A ~ um Sofl 7| H el S48 FFoCt

v Sub-angstrom step height 3|4 = v 57 HEHEF R, self-assembled v M7|™ EN 2

v Low force sensor: X2~ 0.03 mg~ 15mg monolayer, absorbing films (a-Si, poly-Si, v B AX|-0| -V Z2 C-v EM T}

v Step height 8= : Tum stepOll A 5A2] Diamond-like carbon, organic materials, SiC, v transistor/H| 22| 50| AXt EA T}
HtEEN Mao organic materials Z &)

v 3X+2 D1 (3D mapping) : YES v AR H: Lorentz, Gaussian,

v AH|O|X| 27| (stage diameter) : motorized Harmonic,Tauc-Lorentz, Cody-Lorentz =&t
200mm wafer stage v" Angle of incidence:65°, 70°, 75° or 90°

v MZ37| Ay (straight-through)Z &t

: 8 inch « i

v 2HO[X|

621X x6 K|

TEM(Cs-Corrected Scanning

Transmission Electron Microscope)

v
v
v

v

Maker(model)
JEM-ARM200F

Specification

Electron gun : Cold FEG

Accelerating Voltage : 30, 80, 200 kV
Resolution : TEM Point(0.23 nm,) TEM
Lattice (0.10 nm), STEM Point (0.078 nm)
(BF, DF)

Magpnification : 1l

TEM MAG : x2k ~ 2,000k

STEM MAG : x20k ~ 150,000k
Cs-STEM(HAADF, LAADF, ABF, BF)
Dual SDD(200mm2) EDS system
3D Tomography

AN

AN

lon Sputter

Maker(model)
HITACHI (E-1030)

Specification

Discharge operation:

Type: Diode discharge magnetron type
Electrode: Usual diode discs faced to each
other

Voltage: DC 0.4kV

Current: 0~35mA

Coating rate:Au: 12 nm / min, Pt: 7 nm /
min

Sample size :Max. dia. 55mm, height 20mm

In vacuo XPS for ALD

Maker(model)
ULVAC-PHI (VersaProbelll & Versalock)

Specification

v XPS #M & QI8 UHV(EIZEIF) chamber
Minimum Energy Resolution: <0.50 eV
(Ag 3d5/2 7| &)

Sensitivity: 25 kcps (10 um, 0.60 eV 7|&)
Minimum Ar+ sputter gun power: 0.1 keV
Automated specimen stage: 5-axis

XY, ZRT

v ALD chamber0l A &3t ALD H2t2
CH7|=% 80| XPS UHV chamberZ
0|&3t= HV(E &) chamber

Base pressure: 5 X 10-6 Torr E.

Min. sample size: 20 mm
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Particle Size Analyzer

Workstation

Polarizing Microscopy

Maker(model) Maker(model) Maker(model)
Beckman Coulter(LS 13 320) Intel(TERA R1304WFTYS SERVER) Olympus(BX43P)
Specification Specification Specification
v 37| :1010(W) x 254(D) x 445(H) mm v Intel 1U server system R1304WFTYS - Chassis: 1U, v 1 HAMM(Color rendering) B84 LED Hi&
Z:32.5KG MY : AC200V 50/60Hz Spread Core Rack - CPU: 2 x Intel(R) Xeon(R) BZA 87| RX CHE 2H& AEFAS 9ot
YEEZ ZFES:0017~20000t0|2 2 Gold 5115 CPU @ 2.40GHz (TDP: 165 W) AR HO|EHN, BE, =xm|x,
O/ CIEE] 4 : 13374@|0| X &|Z+PIDS) Y Memory: 24 total DOR4 DIMM slots - M/B: Intel B0 |} 2l = A | 0| X])
= XHL—'A"HGXHL_' .
o 27T - = v" RAID Controller: SW RAID 0, 1, 10, optional 5
v NIC: 2x 10GbE Z&El &=
v (1) Intel® Server Board S2600WFT (Dual 10GbE
LAN) S2600WFT,
v" (2) Riser card assembly with 1 slot PCle x16 riser
card FTUL16RISER3
Phase Contrast Microscopy Dynamic Contact Angle Analyzer Glove box
Maker(model) Maker(model) Maker(model)
Olympus(BX43PH) Attension(Theta) 27| H(KK-011AS)
Specification Specification Specification
v 37| & MH 2MF QAKX FH0IE PCM v Available Measurements Static contact v Size 1,200(W) * 1,100(D) * 890(H) mm
v PlanfR == (10X~40X) angle and captive bubble Glove Butyl Rubber 2 Pair Leak Test 0.05
v 30w L& LED - CIX|E 7t 2t &A5H0 V' Batch contact angle vol%/hr
S MY A 2M7s V' Dynamic contact angle v According to ISO 10648-2 Vacuum Pump
v" Meniscus contact angle 200L/min
v Surface/Interfacial Tension v Solar Cell M=g Fot
v ERNSEI| B5EI Axool HELS v MH| Y2 3E O JtEEK 25
stolsol TR S4 2MSHEFH D voRE O M A RS
water®| CHE M4 =& Library Z2 Tilt
ts
Atomic Laver Debosition Emission Spectrochemical MOCVD vertical Reactor for Gan
y . Analyzer Growth
Maker(model) Maker(model) Maker(model)
OFOIZFE| M X|(IOV Tx1) & 2SEE(Monora320i) Al A4 A(MOCVD)
Specification Specification Specification
v' 2 chamber (CVD / ALD) v' 320 mm focal length/0.1 nm resolution/side ent v f715% precursorg ARBSIY 8F 20|
v Gas: Ar & side exit Imaging Czerny-Turner Type Optical ZEL|D 2% 2 £E42 71T ke
v Precursor : H20. TDMAS, DEZ Design 0-1600 nm with 1200gr/mm Mechanical BHEH|(GaN AIN InN §) 8%
v : ' y Range Computer controlled triple grating turret v YA PR Lt S HEeR nEE

Manual loading type Process Temperature
MAX < 500°C Substrate size : 120X120mm" or

\%.t 3 E |

XD 4

v ASHE G TpEol S BE HX
S|

Ideal for Raman / PL

=
HE ]

oo 212 AXrel ZhA0)
o|gstof £ utyel s

TE M= S &K j&o| §80| ECh
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Thermal Evaporator (organic &)

Maker(model)

Thermal Evaporator (3D&)

Optical Microscope

Maker(model) Maker(model)
C{-= 50| &l (Solar-Bridge) L= 5}0| &l (Solar-Bridge for oblique angle) Olympus(BX51M)
Specification Specification Specification
v Substrate Size 4inch wafer 2% Loading 75 Substrate: 1 x 6" (maximum), piece wafer possible v CHEH™=: 5%, 10X, 20X, 50X, 100X (HA|OF,
Power 3kW ~ 15kW (D.C 10kV) Oblique angle deposition system for 3D structure QtA|OF ZHE TtHs)
v Ultimate Pressure Below than 2 x 10-7Torr Film - Tilt angle : Maximum 60° v Hotdl= :10x
Uniformity < +5% WIW, WTW, RTR - Rotation : Maximum 30 RPM v & BjE : 50x _100x, 200x, 500x, 1000x (CHEH=
v Heating temperature Max heat-up 350°C (Temp v Ultimate pressure : < 5 x 107 Torr x Motal= Hi )
Uniformity : <+5%) System Operating Type v’ Evaporation power : 5V, 400 A v B HA|OKBF), Y A|OKDF), BEAMEZH(PO),
Semi-Auto Control v Film uniformity : < + 1.5% (exclude edge) O|£7-M(DIC) &H&H0| 7Hs
v 2% 273 Source Pocket : 3 v System operating type : Semi-Auto control v AH|O|X| : 4Q1KX|] AH|O|X|
v 87|18 % Source Pocket : 1 V' Metal source target : Au, Ag, Ti, Ni v ORE 12V 100W 2 HHAF =Y
v M8 7ts 34 2F 1Al Au Ag, Ti, Cr, Ni v 5T LA HEAUX 5 EA B Its
v A8 7ts #7128 2% :C60
™ & {"
Freeze Dryer Zeta Potential Photo Spectroscopy
Maker(model) Maker(model) Maker(model)
241402 (FDS 8512) ot @ X7 XHELSZ-2000) ASTM
Specification Specification Specification
v F+UETY: I v X A7| 9 SRR OfL2} HE v IFRCIQL 8| HE =T 9 UV LampE
v ZHM 2% :-70 to -85°C / Shell freezer -40°C M2 =X BT A 0|23t LES|HIS Al AKX
Y YR BY NP+ /gHP v M| HER 2 U ER BN B v e =Y
NFE MEF R 24 (1300l O High Power Deuterium Halogen & ¥,
v 0~90C 2 8 5Y X U= 215~2500nms 2 THEH S, TTL A H
MEZo| HEF M| X v BEsEg MY
v el 2XtE 24 &2 6W, 365/254nm / Ct3E 300 x 280 x
H240mm
Tube furnace Autoclave
Maker(model) Maker(model)
Pyroech (PT-20PS132) SEAX|LIOY
Specification Specification
v Quartz Tube 602*602*900mm v o g/agh ey g o)
v" Work Max Temperature : 1000°C v 87 1L, 500ml
v Ultimate Vacuum Pressure : 7X10E-3Tor v 22 X[ 200bar
v Gas: Ar (only) v 2 X0 200&
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