
대상 장비(기기코드) 공지 성능 공지 주기

초고전압투과전자현미경

(HVEM, AE01)

· Image Resolution : 0.12 nm
· Information Limit : 0.12 nm
· Energy Resolution : 1.3 eV
· HT/OL Stability : ≤ 1.0 ppm / ≤ 0.5 ppm (DC at 1250 kV)

연 2회 (1월, 7월)

바이오 초고전압투과전자현미경

(Bio-HVEM, OC101)

· Image Resolution : 0.1 nm 
· Information Limit : 0.1 nm 
· Energy Resolution : 1.3 eV
· HT/OL Stability : ≤ 0.75 ppm / ≤ 0.174 ppm (DC at 1000 kV)

연 2회 (1월, 7월)

고분해능 바이오전자현미경

(HR Bio-TEM, OC102)

· Image Resolution : 0.27 nm (300 kV)
· Information Limit : 0.14 nm (300 kV)
· Specimen drift : 0.43 nm/min

연 2회 (1월, 7월)

전계방출형 투과전자현미경

(FE-TEM, AE02)

· Image Resolution : 0.19 nm
· Information Limit : 0.12 nm
· Energy Resolution : 1.35 eV (200 kV, 3 mm Aperture)
· EDS Resolution : 143 eV

연 2회 (1월, 7월)

수차보정 에너지여과 전자현미경

(UC-EF-TEM, AE12)

· Image Resolution : ≤ 0.11 nm (200 kV) ≤ 0.14 nm (MC, 60 kV)
· Information Limit : ≤ 0.11 nm (200 kV) ≤ 0.14 nm (MC, 60 kV)
· Energy Resolution : ≤ 0.15 eV (200 kV) ≤ 0.07eV (MC, 60 kV)
· EDS Resolution : 124 eV

연 2회 (1월, 7월)

생물전용 투과전자현미경

(Bio-TEM, AE03)

· Image resolution : 0.35 nm
· Information limit : 0.20 nm 
· Specimen drift : 1 nm/min with standard holder

연 2회 (1월, 7월)

초고분석능 주자전자현미경

(UHA FE-SEM, AE14)

· Image Resolution : 0.9 nm (15 kV)
· EDS Energy Resolution : 126 eV Mn FWHM 연 2회 (1월, 7월)

집속이온빔시스템

(FIB, NE02)

· Image Resolution of e-beam : 1.2 nm at 30 kV
· Image Resolution of Ga-beam : 7 nm at 30 kV
· EDS Resolution < 129 eV
· Stage Stability < 2 ㎛

연 2회 (1월, 7월)

500MHz 고체 핵자기공명 분광기

(Solid State NMR, QM07)

· NMR Magnet Field : 11.7 T
· NMR Frequency : 500 MHz
· Spinning Speed : 20 kHz, 45 kHz 

연 2회 (1월, 7월)

Gas Adsorption-Desorption 

Measurement System 

(MSB-AD-H, QM05)

· Weigh Resolution : ≥ 10-5 g
· Pressure Limit : ≤ 100 bar
· Temperature Limit : ≤ 673 K

연 2회 (1월, 7월)

전자현미분석기

(EPMA, AE11)

· Crystal (RAP) efficiency : 50,948 cps (Mg Kα)

· Crysta l(PET) efficiency : 28,061 cps (Ag Lα)

· WDS (LIF) Resolution : 0.0066 Å (Fe Kα)
연 2회 (1월, 7월)

다목적 X-선회절분석기

(XRD, NE03)

· Linearity : 0.015°
· Reproducibility : 0.000111°
· Modulation : 0.084°, 42.142%

연 2회 (1월, 7월)

분석지원 장비 상태 보고서
(전자현미경연구부)



[AE01] High Voltage Electron Microscope
초고전압투과전자현미경

2019. 1. 1

1. Point Resolution

○ 측정 조건

○ 측정값

Si single crystal [110], HV-GIF CCD camera, x 40 k, at 1250 kV

0.136 nm (theoretical resolution: 0.117 nm)

2. Information limit

○ 측정 조건

○ 측정값

Au NPs on amorphous carbon film, HV-GIF CCD camera, x 40 k, 
at 1250 kV

0.12 nm



3. Energy resolution at 1250 kV

○ 측정 조건

○ 측정값

Filament: under saturated
Specimen: without
Acquisition time: 0.2 s
Aperture size: 2 mm
Dispersion: 0.2 eV/pix
HV-GIF CCD camera, x10 k

1.4 eV



4. HT stability at 1250 kV

○ 측정 조건

○ 측정값

0.79 ppm/min

Recorder HIOKI PR8112 Pen Recorder

Recorder Range ±10 mV

Amp. Gain ⅹ10

Chart Speed 60 mm/min

Amp Filter DC ∼ 100KHZ

Amp Type ITHACO 1201

Cancel (HT compensator) MF: 8.2, LF: 6.3

Room Temperature 21℃

Humidity 18%

Detect Voltage 50.40 V



5. OL stability at 1250 kV

○ 측정 조건

○ 측정값

0.31 ppm/min

Recorder HIOKI PR8112 Pen Recorder

Recorder Range ±10 mV

Amp. Gain ⅹ100

Chart Speed 60 mm/min

Amp Filter DC ∼ 100 KHZ

Amp Type ITHACO 1201

Cancel (HT compensator) MF: 8.2, LF: 6.3

Room Temperature 21℃

Humidity 18%

Objective Lens Voltage 6.372 V



[OC101] Bio-High Voltage Electron Microscope
생물전용 초고전압투과전자현미경

2019. 1. 1

1. Image Resolution

2. Information limit (Young Fringe)

○ 측정 조건

○ 측정값
Au single crystal, 1000 kV, Mag. 500K, GATAN ORIUS

0.1 nm (resolution)

○ 측정 조건

○ 측정값
Amorphous Ge, 1000 kV, Mag. 200K, GATAN K2

0.1 nm (resolution)



3. Energy Resolution

4. HT Stability (DC)

○ 측정 조건

○ 측정값

Filament: under saturation, without specimen, acquisition time: 0.2 sec, 
Aparture size: CL3, SA3, 1000 kV, Mag. 500K, GATAN ORIUS

1.44 eV (resolution)

○ 측정 조건

○ 측정값

0.75 ppm/1min



5. OL Stability (DC)

(1) 측정 조건

(2) 측정값

(3) 결과

0.182 ppm/1 min



[OC102] High Resolution Bio-Transmission Electron Microscope
고분해능 바이오투과전자현미경

2019. 1. 1

1. Information Limit

○ 측정 조건

○ 측정값

Au crystal

0.14 nm

2. Point Resolution

○ 측정 조건

○ 측정값

Amorphous carbon

0.33 nm



3. Specimen drift

○ 측정 조건

○ 측정값

Au crystals

0.4 nm/min



[AE02] Field Emission Transmission Electron Microscope
전계방출형 투과전자현미경

2019. 1. 1

1. Point Resolution

○ 측정 조건

○ 측정값

Au single crystal, 200 kV

0.198 nm

2. Information Limit

○ 측정 조건

○ 측정값

Au polycrystal, 200 kV

0.117 nm



3. EDS Resolution

○ 측정 조건

○ 측정값

134 eV

MnO2, 200 kV
Acquisition time: 60 s



[AE12] Ultra Corrected Energy Filtering Transmission 
Electron Microscope

수차보정에너지여과투과전자현미경

2019. 1. 1

1. Point Resolution

○ 측정 조건 : Si [110] 

○ 측정값

0.12 nm

1.1. 200 kV with MC

Single Image

Cropped Image

Single Image

Cropped Image

Single Image

Single Image

Cropped Image

Single Image

Cropped Image

Single Image

Single Image Cropped Image

1.2. 60 kV with MC

○ 측정값

0.15 nm
Single Image Cropped Image



2. Information Limit

○ 측정 조건

○ 측정값

Au islands on Amorphous Carbon thin film (Replica Grating) 

0.11 nm

2.1. 200 kV with MC

○ 측정값

0.12 nm

2.2. 60 kV with MC

Single Image Young Fringes

Single Image Young Fringes



3. Energy Resolution

○ 측정 조건

○ 측정값

0.104 eV

3.1. 200 kV with MC

Filament: under saturation, without specimen

○ 측정값

0.0564 eV

3.2. 60 kV with MC



4. EDS Resolution

○ 측정 조건

○ 측정값

Only Cu TEM grid, 200 kV

124 eV



[AE03] Bio-Transmission Electron Microscope
생물 전용 투과전자현미경

2019. 1. 1

1. Point Resolution

2. Information limit

○ 측정 조건

○ 측정값

S106 Cross Grating 2160 1/mm 3.05 mm, 120 kV

0.392 nm

○ 측정 조건

○ 측정값

S106 Cross Grating 2160 1/mm 3.05 mm, 120 kV

0.42 nm



3. Specimen Drift

○ 측정 조건

○ 측정값

S106 Cross Grating 2160 1/mm 3.05mm, for 5 min, 120kV

3.022 nm/min



[AE14] Ultra High Analytical Scanning Electron Microscope
초고분석능 주사전자현미경

2019. 1. 1

1. Point Resolution

○ 측정 조건

○ 측정값

Au on Carbon, 15 kV

1.0 ±0.08 nm



2. Energy Resolution

○ 측정 조건

○ 측정값

Mn 99.99%, 15 kV

128.27 eV [FWHM]



[NE02] Focused Ion Beam
집속이온빔시스템

2019. 1. 1

1. Image Resolution of e-beam

2. Image Resolution of Ga-beam

○ 측정 조건

○ 측정값

Au on carbon, 30 kV spot 2-3 

1.001 nm

○ 측정 조건

○ 측정값

Graphite 30 kV 1.5 pA

6.629 nm



3. EDS Resolution

4. Stage Repeatability

○ 측정 조건

○ 측정값

Cu on Al 20 kV 4 nA

128.44 eV

○ 측정 조건

○ 측정값

Auto repeatability 

≤ 2 ㎛



[QM05] Gas Adsorption-Desorption Measurement System
가스흡착측정장비 시스템

2019. 1. 1

1. Weight Resolution

○ 측정 조건

○ 측정값

상온, AC

≥10-5g

(a) ZP=Magnet=2.72019g
(b) MP1=2.72019g+Basket weight= 9.36248g ∴ Basket weight=6.64229g
(c) MP1=2.72019g+6.64229g+Sample weight=9.36796g

∴ Sample weight=0.00548g      



3. Temperature Limit

○ 측정 조건

○ 측정값

전처리온도, 측정온도

≤673K

2. Pressure Limit

○ 측정 조건

○ 측정값

상온, AC

≤100 bar



[NE03] Multipurpose X-ray Diffractometer
다목적 X-선회절분석기

2019. 1. 1

1. Linearity

○ 측정 조건

○ 측정값

Si standard pellet, 45 kV / 30 mA

0.0067°



2. Reproducibility

○ 측정 조건

○ 측정값

Si standard pellet, 45 kV / 30 mA

0.0005°



3. Modulation

○ 측정 조건

○ 측정값

Si standard pellet, 45 kV / 30 mA

0.0624° , 31.4%
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