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Lab Safety

Compliance with lab safety rules

If you do not follow the lab safety rules, access and use of
the lab will be restricted, so we ask for your cooperation.

Wear Foot Protection
No Open-Toe Shoes

No Food or Drink Wear Protective Clothes
If you didn’t bring your lab coat, please wear a shared lab
coat entrance side of the room 101-2 on the first
basement floor of 102 building.

Make sure to wear a lab coat and enter the lab of UCRF.

Make sure to keep the lab clothes you wore in their
original place.
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UCRF SEM Feature

Specimen
EDS analysis damage & BSE detector
charge-up

Reservation Introduction
status year

High resolution
imaging

Fee(100%)

COEUFBEZ_ZSOEM © o Slight X X Busy 2013 39;3:2“;‘::"
?E_;oé’“?l ) o Serious X X Busy 2021 39;;’3:1‘;‘:?"
Cold FE-SEM o o) Slight X X Not busy 2011 S ron
G A A Slight X X Not busy 2009 2 won
Quantaa?0 X A Slight o o Not busy 2009 2 owon
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Specimen Preparation

- SEM stub production: :
UDMG Cha Jae-hoon(052-217-4069) 1. Wear appropriate safety gear.(goggles, gloves,
Jeong Woo-hyun(052-217-4176) etc.) %

2. Prepare completely dried specimens.

3. Prepare 4 items needed to assemble the
specimen holder.(If the screw does not come off
from the holder, wrap tissue paper around the
screw and loosen it with a long nose.)

4. Fix a very small amount of specimen using tape
to individual stubs.(Use carbon tape for
powder)

5. Press the power of hume and blow to remove
dust from the specimen. %
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Specimen Preparation

Coat it if necessary.

2. When the coating is complete, assemble the

holder in the order of the picture next to it.

3. Check if the top and bottom direction of the

Specimen stub
specimen holder is correct. %
Locking ring .
4. Check if the screw protrudes from the bottom. %
Specimen holder

(If it protrudes, you need to change it to a
smaller screw.)
5. Adjust the specimen height so that the highest

part of the specimen touches the height checker. %
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Coating

= Hitachi Sputter

Material: Pt

- Sputter current: 20mA

- Time: 15~ 240s
1. Turn the valve open.

2. Open the column part and place the specimen in

the center.
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Make sure the specimen touches the Pt source.
Press the touchscreen to view the coating
parameters.

If you want to change a parameter, press
[Changel].

Tap each parameter and enter the desired value.
Press [Enter] - [Back] - [Start].

When Processing finished appears on the
screen, open the column and remove the
specimen.

Press [Restart], and turn the valve to [CLOSE]
after 20 seconds.
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Loading the Specimen

Exchange Operation Panel
F- —_— - 2 =

Rod tips IEII-E'I.‘iIl'IE__ Il.'_lull:ler

o« -

Viewing window ...

En‘hnng—e rod

1. Press [AIR], wait until the buzzer sounds.

2. Open the exchange chamber door.
(Do not hold the exchange rod to open the door.)
Insert the specimen stage onto exchange rod

4. Turn the knob counterclockwise to
lock.(LOCK+«)%
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Loading the Specimen

5. Press to close the specimen chamber door.

(Do not hold the exchange rod.)
Press [EVAC], press the chamber door. %

Wait until buzzer sounds.

Press [OPEN], wait until buzzer sounds.

© © N O

Push the rod into the chamber.
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Loading the Specimen

Specimen holder knob

@

—

10. Turn the specimen holder lock/unlock knob to UNLOCK position.
11. Pull out the rod all. %
12. Press [CLOSE], wait until the buzzer sounds.
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Starting Instrument

#= Hitachi $-4800 Scanning Electron Microscope

P Op lysis Option Windaw Help  Undo

up Operat
le - Preset
| Blola(al] %Yy ¢ = Preset]
.0KV 0.0u, i | Fresze| Tvi | Fastt | Slow3 | Redt 48¢ | aFc | mion | moniF HIL
acc
) k

Click [PC_SEM].
Hit [OK], no password required.
Click [HOME].

— HOME 1STOP
S H| B . e
1280 Save | Layout EXC Lock

SEM  STAGE | Utility |

~SPECIMEN
Size

Height
Zinches Standard

Set |I" Epx M BSEN™ TE

Sl e B

_i . If a flashing message “Please Flash!!”

N

€ Fres 9
& Flashing Execute OK?

Intensity

cancel | [~

— appears, click the electron beam window.

X (mm) ¥ (mrmy
0.000 0.000

| 5. Click [Flashing].

@ Abs O Rel

oo

e | 6. Click [Execute].

| Y T R T R S R N B | “ Tit

UNIST 0.0kV 8.0mm x1.00k SE(U) 50.0um

Z (mm) [1.5 ~ 40.0lmm
R e
Tilt {de) [50~ 30 9deg
J [ oo
I~ Continuous Go
I Eucentric Tilt

Focus,
Calibration | Vo
Navigate = | Mermory >

Guide Setup SO

Copy | GopyText| OptSetup

@

Captured.| Mainte. Help
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Size & Height of Stub

S Hitachi 8-4800 Scanning Electron Microscope
Fie Edt Setup Operaste Scap Image Analysis Opfion Window Help Lindo

=

- Freset| — — = HOME|  1sTOP

|l B o(aa (] %] | + i . ® L
tonit | Freeze| TV | Fastl | Slow3 | Redt ABC | AFC | Align | MonitF HIL | 1280 Save | Layout r EXC r Lack
<« Close 2d

SEM  STAGE | Utility |
~SPECIMEN —

I' Size Height
Zinches Standard

[oset il eox meser TE

sl ¢

o
s |

R {mrmh Y (mrm)
0.000 0.000

¥ Eucentric
Rotation (dew)

B e |
& abs O Rel G0 |
-
Priority

UNIST 0.0kV 8.0mm x1.00k SE(U)

Z (mm) [1.5~400)mm
4 [ ED
Tilt (deg) |50~ 30.8)deg
T —

I™ Continuous Go

™ Eucentric Tilt

Calibration | ¥ Eﬁ,ﬁfs
Navigate = | Mermory >
A | @

Guide Setup SO

Copy | CopyText| OptSetup

m| £ | @

Captured.| Mainte. Help
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Click [Set].

For [Size] setting, select the diameter of the

stub one size larger. %

For Height setting, select Standard.

Click [OK].
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Acceleration Voltage

Preset = HOME 15TOp
alml,| %l v+ Lo L H B - I —_—
Slowd | Redl ABC AFC Align | MonitF HiL 1280 Save | Layaut |_ EXC l— Lock
ﬁl Close >>

SEM  STAGE | Utility |
~SPECIMEM

size Height
Zinches Standard

[zt |repx Mesel TE

Speed |—
W e Sl

o

25,

X {mm) ¥ _(mm)

0.000 0.000

¥ Eucentric
Rotation (deg)

Y o
@ aps Rl _Go |

Priority

CZJTLT

UNIST 0.0kV 8.0mm x1.00k SE(U)

Z (mih_[1.5 - 40.0)mrm
| X
Tilt (degy 5.0~ 30.9deg
B —
™ Continuous Go

™ Eucentric Tilt
Focus
I Link

S| | 2

Guide Setup SO

@

Copy | CopyText| OptSetup

£ e

Calibration

Captured.| Mainte. | Help
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Click the [Electron Beam].

Select the acceleration voltage in [Vacc].
Select beam current (7~10) in [Set le to].
Click [Close].
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Probe Current

sEa Rg1 B A:C Lﬁ"‘m% 10 B SE& Layaut 'J==|—r If:j: 1 " CIiCk the [SEM]'
-— <« Close »| .
e i 2. Select [Probe Current] appropriately.
—+[sE -
R SS—

SE Detector |/l /a0l

© Mix & Upper © Lowe
WA

(‘? SE

¢ wpge| LA AL

OPE.CONDITION
Probe Curren

Focus Mode
Wo[Hon |

LoadiSave Setup ‘2
T RROTATION [1, |

0

- SCAN MODE -
0 [E1 |
Norm | Lire | Spot | Area
W Beam Monit Active

UNIST 0.0kV 10.0mm x500 SE(U)

SCAN SIZE G
{f" Full " Dual & Srnall

S| | 2

Guide Setup SO

@

Copy | CopyText| OptSetup

£ e

Captured.| Mainte. | Help
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Beam On

- 5]
ysis Ogtion Window Help Lndo
.
= Preset = HOME ! STOP
=T - ol TE e [ e 1. Click [ON].
Monit | Freeze| TW1 | Fastl | Slow3 | Redl ABC | AFC Align | MonitF HIiL 1280 Save | Layout |— EXC l_ Lock

SEM  STAGE | Utility | 2 CI|Ck [OK]

~SPECIMEN

Size Height
Zinches Standard

e 3. If the screen is too dark or too bright, press

D s [ABC].(You can manually adjust the

QY oo mmans oo e Dl [Brightness] or [Contrast] knob individually.)

Current sample size is sat above. X Y ()
Please set sample size with [STAGE] if the ahove setting is different from the actual one. 0.000 0000
Otherwise sample may tauch to objective lens or other parts inside a specimen chamber.

2 Cancel Rl"»:n :Simric o .
| S — This process can be performed at any

== time during image observation.

1
UNIST 0.0kV 8.0mm x1.00k SE(U) 50.0um

Z {mm) [1.5 ~ 40.00mm
4 v &0
Tilt (deq) 5.0~ 30.9)dey
4 [ o0
I~ Continuous Go
I Eucentric Tilt

Focus,
Calibration | Vo
Navigate = | Mermory >

Guide Setup SO

Copy | GopyText| OptSetup

m | F | @

Captured.| Mainte. Help
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Finding the Specimen

% Hitachi §-4800 Scanning Electron Microscope

File Edt Setup Cperat ge Analysis Option Window Help Undo

o
Bagl| vacc e J Howe | 1srop
G| 10.0KV 6.2uA e e MonitE ave | Layou r EXG r Lock

Press the [TVA1].
S (SCAN SPEED: TV1>Fast1>Slow3)

~ SPECIMEN

Size Height
Zinches Standard

=i 2 Click [HL].

_| 3. If the image is blurry, use the [FOCUS] knob

—

S to adjust the focus.

X (mm) ¥ (mm)

0.000 0.000

e 4. Adjust the trackball to move the stage to the

& Abs (" Rel Go

~ZITILT-

desired location for observation.

UNIST 10.0kV 8.0mm x30 SE(M) 1.00mm

Z fmm) (1.5~ 40.0)mm
o len
Tilt (deg) 50 ~30 9jdeg
T [0
[ Continuous Go
™ Eucentric Tilt

Focus
Calibration | W | 0
Navigate = Wemory =

ide Setu SDM

CopyTest| OptSetup

Help
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#= Hitachi $-4800 Scanning Electron Microscope

Fle Edt Setup Operste Scan Image dnalysis Option Window Help Lindo

> -
= | | 0| B|@|a|al] %] | ¢ LY g O
orF |(LANCREBERN monit | Fresze| TVI | Fastl | Slowd | Redi Tl x5.00k 1280 Save | Layout rEKC[- Lock

SEM  STAGE | Utility |
~SPECIMEN

Size Height
Zinches Standard

Set |I" Epx M BSEN™ TE

Speed J— z

o 15
X (mm ¥ _(mrmy

-0.005 -0.010

¥ Eucentric
Rotation (deg)

i o o0 ﬂ
@ Abs O Rel Go
~ZITLT

Priority
[N R O O I R S R | i
UNIST 10.0kV 8.5mm x5.00k SE(U) 10.0um
Z (mm) [1.5 ~ 40.00mm
A +[es
Tilt (deg) [5.0 ~ 30.9]dey
K| oo
I~ Continuous Go
I Eucentric Tilt

Calibration | ¥ [ﬁ,ﬁfg
Navigate = | Mermory >
& 5]

Guide Setup SO

2

Copy | GopyText| OptSetup

m | F | @

Captured.| Mainte. elp
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Click [H/L].

Move the stage to the location you want to
observe.

Use the magnification knob to slowly raise
the magnification to 5000 times and adjust
the focus in between.

- COARSE: fast adjustment

- FINE: fine adjustment
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Astigmatism aberration

#= Hitachi $-4800 Scanning Electron Microscope

Fle Edt Setup Operste Scan Image dnalysis Option Window Help Lindo

Eamll \vace le — Preset|  — HoME | 18TOP
A eam I = == =] P | ¥ 4 —I L EH B - IA —
orr |QRETRTCRITER montt | Freeze | Tvi | Factt | siowallired ABC | AFC | align | monitF HL | 1200 Save | Layout r EXC r Lock

SEM  STAGE | Utility |
~SPECIMEN

size Height
Zinches Standard

Set |IM epx T BSEN™ TE

Speed " ‘|—‘ — =

Press [Red1].
Adjust the focus.

Adjust the Stigma X and Y knobs one by one.

Adjust the focus.
Press [TVA1].

a H b =

X {mm) ¥ (mm)

-0.005 -0.010

¥ Eucentric
Rotation (deg)

Y o
@ aps Rl _Go |

Priority

CZJTLT

[N T T R S R | ~ Titt
UNIST 10.0kV 8.5mm x5.00k SE(U) 10.0um
Z {mrm) [1.5~40.0)mm
| QIR
Tilt (degy 5.0~ 30.9deg
4l [ oo
™ Continuous Go
™ Eucentric Tilt

Focus
Calibration | ¥ |

S| | 2

Guide Setup SO

@

Copy | CopyText| OptSetup

£ e

Captured.| Mainte. | Help
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Working distance

#= Hitachi $-4800 Scanning Electron Microscope

Fle Edt Setup Operate S

Image dnalysis Option Window Help Lindo

> -
ol v e me| al[B]o|a|lal] %] | ¢ el Ty ([ | | & g
orr (LTS ECRITER  monit | Freeze | | Tvi | Fastl | Slowd | Redt ABC | AFC | Align | MonitF HL | 1200 Save | Layout

JEET )

J Howe| 1sror

Lack

1. Check WD at the bottom of the screen.

Speed

¥ Eucentric

@ Abs O Rel
~ZITLT

UNIST 10.0kV 8.5mm 5.00k SE(U) 10.0um
4 »
Tilt (des) [4.9~3

I~ Continuaus
I Eucentric Tilt

P

Z (mm) [1.5 ~ 40.0Jm)

1

Focus,
Calibration | Vo

<« Close »|

SEM [ STAGE [Jutility |

~ SPECIMEN

5ize Hei
2inches Standard

Set |I" Epx M BSEN™ TE

X (mm ¥ _(mrmy

-0.005 -0.010

(dew)

oo

0. 0jdeg
0o

Navigate = | Mernory =

Guide | Setup

7

SO

2. Subtract the WD found in 8, and subtract that
value from the [Z] value.

3. Enter the calculated value in [Z].

Click [Go].

Adjust the focus.

IS

ORD)

CopyText

OptSetup

Captured.| Mainte.
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Beam Alignment

[ Howe| _tsor
e
<« clse | x|

SEM  STAGE | Utility |
SPECIMEN

size Height
Zinches | Standara

I~ epx I BsEl™ TE:

R P
ST
«| oo | »]
SEM  STAGE | Utility |
SPECIMEN

e

e | epx " esel™ TE

somed |

PRl

2
n ﬂ
2
% 0 2

R oo eI

2l

s |

X (mm) ¥ (mm)

X (mm)__ ¥ (mm)
Unns_RE ResetSTG | Reset | Resetal joo0s__[fj0.010
¥ Eucentric

(@hift+ F4)
 Beam Align

(shift+ F4) Rotation (deg)
P

@ fbs CRel GO

 Sumans
S v

()

() con

ot

Voo
UNIST 10.0kV 8.0mm x5.00k SE(U) 10.0um

Reset | _Roset
¥ Eucentric
Rotation (deg)
Al m
& Abs C Rel Go
2mur
= i

Gz
sagaiss Cant UNIST 10.0kV 8.0mm x5.00k SE(U)
close

Z (mm) [1.5~40.0Jmm
« lr7e

o @
Sive | setwp | som
9| &

Cany_| CopyTed | optEsiun

#

res) wate

1. Click [Align] - [Beam Align] and adjust the Stigma X and Y knobs one by one to bring the beam to the

center.
2. Click [Aperture Align] and adjust the stigma X and Y knobs one by one so that the specimen moves in

place.(STIGMA X: <, STIGMA Y: 1)
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SET

e e o

T T
| ciose | »f

SEM  STAGE | Utility |

TEEEE . PR =
«| o |

SEM  STAGE | Utility |

SPECIMEN SPECIMEN
size Height size Height
Zinches | Standard Zinches | Standara

I~ Epx [ BSEl TE

e | epx M esel™ TE

X (mm)__ Y (mm)

fooos  [oot0

X (mm)__ ¥ (mm) 3]

ApetwreAlign | ResetsTo | Reset | Resetan s _Jui ResetsTG | Reset | Resetal
@it

¥ Eucentric ¥ Eucentic

coeamaign i Rotation (o) EEERY Rotation wew) _
e | WY | Sy
) bGm 1D
= Stame A — |, 2 i T

€ Lowiag priority w: priorty
con s ¢z | ez
= e R R R R i

UNIST 10.0kV 8.0mm x5.00k SE(U) Degauss. UNIST 10.0kV 8.0mm x5.00k SE(U) 0. egauss
ose

close Z (mm) 1.5~ 40.0jmm Z (mmy_[1.5~ 40 jmm
al il +[[75 i i
Tt (geg) 149~ 300deg
Gl

Navigate > | Memory>

S|l m| 2
dom oo | soiw | som
(kg ® | & O

ext| OptSetup Copy Py ot i
) 77
oo Capurss | waine, | tHols

8 it

Click [Stigma Align.X], and adjust the stigma X and Y knobs one by one so that the specimen moves in
place.(STIGMAX: X\, STIGMAY: ~v)
Click [Stigma Align.Y], and adjust the stigma X and Y knobs one by one so that the specimen moves in

place.(STIGMAX: X\, STIGMAY: ~ v), and click [Close].
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Saving the Image

[ e [ Lok

eeeeeeee

[ Howe| 1arop

SEM STAGE | Usility |
~ SPECIMEN

Size Height
2inches Standard
get [T epx M BSEl TE

J e

eeeee
Speed

Fi
“XIY/R
Disp

28
0
Req
& o]
25 o 26

X i)Y ()
-0.005 o010
¥ Eucentric
Ratation (deg)
e | ] oo ﬁ
& Abs  Rel 00
-ZITILT

UNIST 10.0kV 8.0mm x20.0k SE(L) 2.00um

Z tmm)_[1.5 ~40.01mm
=il v|[ 75
Tilt (deq) [4.9 ~30 Ojdeq
4 v|[01

™ Continuous Go
[ Eucentric Tilt
F
Calibration | M L‘E;‘ckus
Navigale > | Memory =
Guide Setup 50mM

CopyText | OptSetup

WrisT

@

Move to the location you want to observe.
Adjust the magnification slightly higher than
the magnification you want to observe.
Click [Red1].
Adjust the knobs [FOCUS]-[STIGMA X, Y]-
[FOCUS].
Adjust to desired magnification.

7. Click [Slow3].
. 8. Click [Save] or [1280].

B

o

) |
-

ey = )
o 8
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Saving the Image

Hitachi $-4800 Scanning E |-_Hi"‘£

OO e 1. Click [Select].

HIL [ e[ Lok

sew STace uaty| 2. Create a folder.(Desktop-SEM data-Analysis

- IMAGE SAVE - IMAGE TYPE —— ~SPECIMEN

Folder |D\EEM DATAZ027\Baeng| 202208081  Bitmap Size Height

Image Narme || G rj inches Standard
e B year-Professor folder-Personal folder-Date
e  h I

Kevword1 I :J Keyword2 iW : f Id r)
L | Comment S @a ] Disp
' EE Q=1  co=
ES Assist

Xty Y tmm)

-0.005 -0.010

¥ Eucentric
Raotation (dem

P
&aps CRel 0o |

FREEZE

Enter a sample name in [Image Name].
Enter 1 in [Quick Save No.]

/R | e Click [Save].

UNIST 10.0kV 8.0mm x20.0k SE(L) 2.00um

Z (mmy (1.5~ 40.0mm
I S |

Click [Run]-[TVA1].

Repeat steps 1 in the previous slide to 6 in

Tilt (deq) F4.9~30 Ofdeg
AT Mfes
™ Continuous Go
[ Eucentric Tilt

_ calbraten | ¥ [
ALIE this slide.

Guide Setup 50mM

N o 0o &~ »

Copy | CopyText| OptSetup

Captured.| hainte. Help

4| 524 BH
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File Edt Sstup Cperste Scan Image Anlysis Oghion Window Help Undo

Click [H/L].

Click [Home].

Wait for the green light to stop flashing.
Click the [OFF].%

Click [EXC]. %

Wait for the green light to stop flashing.

Click [X] to close the program.
Click [OK].

UNIST 0.0kV 8.0mm x30 SE(M) 1.00mm

© N o o bk~ w0 Ddh =
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Retrieving the Specimen

1. Press [OPEN], wait until the buzzer sounds. 9. Remove the specimen stage from the exchange
2. Push the rod into the chamber. rod.
3. Turn the specimen holder lock/unlock knob to 10. Close the exchange chamber door.
LOCK position. 11. Press [EVAC], wait until the buzzer sounds.
4. Pull out the rod all. % Sz — Insertion detection lamp
5. Press [CLOSE], wait until the buzzer sounds. = SR | I
6. Press [AIR], wait until the buzzer sounds. : I .
7. Open the exchange chamber door.

(Do not hold the exchange rod to open the door.)

8. Turn the knob clockwise to release.
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Transfer SEM data

BB UCRFSERVER - Synology Diskst X ==

<« C © =2 9% | 10.24.9.32:5000

G0 o et 1. Do not use USB when transferring SEM data.
1) Open 2. Double-click the web browser.(Chrome, etc..)

Cals = : 3. Enter 100.100.100.30. in the address bar
Internet Explorer e 3) Login UCRFSERVER . . . O .

Firefox (Window XP) reyy T (Enter 10.24.9.32 when downloading from Lab)

2
S)ype 5 4. Enter your Lab ID and password.

10.24.9.32 (Online, Windows 10) e 5. Find your professor's folder and create your own
100.100.100.30 e

(Offline, Windows 10 <) folder.

@ UCRFSERVER - synology Okt x |+ Opline 6. Drag the SEM data into your own folder.

< C (B 1024932 ) ]
B35 o AN A Nt 7. Close the window when the move is complete.

B2 UCRFSERVER - Synology DiskSt X =+ Offline
c (@ 100.100.10030) - UCRF server manager: Park Ji-hye(052-217-4035)

- UNIST Portal & Microsoft PowerPo...

Mm@ e 9 € P 0 om
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Checklist after Experiment

Daily checklist in lab.
|Lab title |“"‘“’"“‘""“‘" |B|dg.mu. |102-3115 |Dale |

Prapurtion

Divizion checkpoint check

. Remove the Sample from the StUb' Laboratory overall cleanliness condition.

Smoking or bringing food into the lah

. . General 2 <
. Wipe the stub with ethanol. Saiety | erition. e s, persoal e swupment e
Al

. ete.

Thecking the presence of a pre-hazand risk analysis report.

1
2
3. Put the specimen holder back in place. % Chcti tle jower . G e
4

equipment and checking for overloaded outlets.

Using grounded outlets, checking damage on the insulating
coating of electric wiring, electric wiring arrangement.

. When using weekends or holidays, check the Blectric

Checking ground conditions for preventing extermal or static
disturbances of the instrument.

MNon-load status around electric panelboards.

[Daily CheCkliSt in Iab] and Sign the CheCker'S Fire extinguisher sign, proper fire extinguisher and regular

ingpection status.

Fire Emergency exits. escape routes, and any obstacle blocking the

signature. .

Storage of foreign substances around fire hydrant and fire
extinguishers.

5. Enter the name of your advisor and submit it in S hacking venilsios Gontions T T T TS S

Corrosion, deformation, nozzle lock status on the exterior of
the gas containers and checking the packing time limit of gas

the original place with your signature or P

Checking installation and operational status  of = leakage
detection  alarm,  anti-backflow/anti-backfire prevamsuf_n devires,
neutralizing decontamination devices.

Stal I Ip. * Attachment of pipe marks, gas facility boundaries/warning

marks and operation status of regulators and valves.

Safe separation distance from surrounding fire hazards.

Keeping hazardous factors handling and management registers and
MSDS.

Chemical
Categorizing chemicals by description and storing chemical resgents
in =safety cabinets.

Equipment | o990 (old FE-SEM user: Check the pressure of nitrogen gas

Inspector Signature {=ign)
Lab Director Signature (=ign)
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Energy Dispersive Spectroscopy

[BEE

= _!JJ e 1. Click the [Electron Beam]
x| owse | »]

R i 2. Select the acceleration voltage in [Vacc.]. %

- SIGNAL SELECT

(1.5 times kV of the x-ray value of the

(‘M Fupp (‘Lwer
W04

&l SIS '
——-—j—j element to be observed or unknown specimens:

20 kV)

Focus Mode on
WD{10.0

LoadiSay Setup ‘

’—fl’_ji 3. Select beam current (15~25) in [Set le to]

L T R e S R B A B | 5
UNIST 0.0kV[10.0mm x500 SE(U) 100um SCAN MODE

Click [Close]
Select [High] in [Probe Current].%
Adjust WD to 15.

Move to the position of the specimen to be

SCAN SIZE 5
{f" Full " Dual & Srnall

N o o &

measured and adjust the magnification.

. 11541 AM
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Energy Dispersive Spectrosco

Viaring
Please carry out an Energy Calibration

before analysis. Do you want to
switch to the Calibrate step now?

Energy Caliation has never been performed on this
sysem, You mus perfomm an Energy Callorsion to
ensure you obtain accurte resuls

oriem

1. Double click [Aztec]

2. Click [Gll(Y

3. Click [EDS Detector Control]
4. Click [Insertion] and click [In]

WrisT

© Aztec - Project |
Flo View Techniques Tooks Help

Summary | Pre-defined Hements.

Project Notes

Specimen Notes for ‘Specimen 1

Site Notes for ‘Site 1

Click hre t beginentering

Specimen Coating Informati
% Specimenis costed.

W Beam cabration cement s costed
nt Platinum

Ok | WD:iSmm | Input Rate: 1580cps | Output Rate: 1540cps  Dead Time: 0% | Process Time: 1

EDS Detector Controk EDS1

Thermal
Insertion

Sote: Ry Resacrd
4 shity: Moving In




Energy Dispersive Spectroscopy

1. Click [Microscope Control]
2. Click [Column]
3

Enter the magnification, WD, and acceleration voltage and click [Set]

4. If the specimen is coated, check and select coating material.
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View  Techniques Tools Help

- Project 1

e

|

Project Data

= Doa e
et 1
4+ @ speciment

scnirege BOUREY 150 0 seioss | BB secondmoge: e < | (5 e —

Doa e
et 1

— 4 & Speciment
FNERSE) Sanimge > START secondimage: None - [5E o o

Electron Image 1

ot Signat

Number of Frames:

No Electron Image

— wwm

AV:200KV | WD:15mm  Input Rate: 4950cps e Process Time: 1 Recommended WD: 15 mm WD:1Smm  input Rate: 4600cps | Output Rate: 4400cps | Dead Time: 1% Process Time:2  Recommended WD: 15mm

Click [Scan Image]

Click [Setting]

Click [START]
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1. Select [Map]

2
3
4



© Aztec -
Flo View Techniqy s

Fll. s Help
Project Data

Project Data
CumentSte | DataTree

5 S Custom
4 @ Specimen 1

e tap Dotz BVSTART | = STOP Tundap | Quanitiep SR

4 serings

— 4 @ Specimen 1
[ Teutap | Quanitap 4 O swet

Custom

Standard ~

Display

Acquisiton Time:
® UntiStopped
© ficed Durston

Frame Count

Energy Range (keV)

EDS Layered Image 2

Number of Chan

T
00]

Fixel Dl Time sk

Minimized Maps Binning Factor: 1~
Mag: S00x A\ WD:1Smm | input Rate: Process Time:5  Recommended WD: 15mm

Minimized Maps

Mag: S00x | AV:200K/ | WD: 15mm Process Time:5  Recommended WD: 15mm

1. Click [Acquire Map Data]
2. Click [Setting]

3. Choose your analysis time
4. Click [START]
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© Aztec - Project 1

Flo View Techniques

E'S

€5 SEM

- x © Azic - project 1 9 - 2

Flo View Techniques

EDS-SEM = = o
Custom — & = =

CumentSte | DataTree

4+ @ Speciment —_—
4 O swer e 4 O swer
Standard ~ | € D Electron Image 1 EDS Layered Image 2 Standard ~ Se Bectron bmage 1
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+ [ 05 0ta emal + [ 05 0uta
T

L]
Report Templates..
— CKal2

okat okat
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BiMat
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EDS Layered Image 2

PEERE

Tooum

Binning Factor: e 3 Minimized Mo Binning Factor:

‘Confirm Hements (Confirn Hermenls 3 | 7). Map Detai

[ TUer— GRS WP Ry ProRe SetngE I Map Sum Spectrum “Save Settings to ProfileApply Profile Setings

- Compare..  ~
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Compare.

3

3
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F R

WD:1Smm | input Rate: 010cps | Output Rate: 4200cps 3 3

1. Click [Construct Maps]

2. Click on the desired element to make it green

3. Click the arrow next to [Report Results]

4. Click [Report Templates]
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1. Click [EDS Detector Control] and click [Insertion], click [Out]
2. Click [X] and click [0[(Y)]

3. Click [Browse] and create a folder

4. Click [OK]

JNisT



Request for Self-user

= Create Account

www.ucrf.unist.ac.kr 1
am.omw,mm = y
WMIST | Central Research Facilities o WINIMT | UCRF
1. Click [Sign up] | wmn
2. Click [UNIST Member] — 1K
3. Input [Portal ID/PW] — Click [Confirm] o ———
Please check your information S =
4. Input professor name in [Principal Investigation] - “ e
— Click [Professor search] — Click professor name N = 4
5. Click [Create Account] S
FIRSTIN
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Access Permissions Application

www.ucrf.unist.ac.kr

WNIST | Central Research Facilities

About UCRF Equipment Status
Access Permissions Application
Participation Space
UCRF(UMCL)

Access Application

NNNNNN

Department

RRRRRRRR

®
1. Click [Participation Space] - When reissuing the ID card, you must apply for
2. Click [Access permissions Application] access again on UCRF website.
3. Fill out the UCRF(UMCL) Access Application form - Access authorization officer:
4. Click [Apply] Kang Yeong-bi(052-217-4168)
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Request for Self-user

After pass the test,

1. Login UCRF website
(www.ucrf.unist.ac.kr)

Click [My Page]

Click [Request for Self-user].

Request for Self-user

Select [Materials Characterization Lab]
Select [Electron Microscopy]

Select [Cold FE-SEM]

Click [Apply]

N o O B~ D
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Reservation

portal.unist.ac.kr — Research Equipment — Equipment reservation/input result

2=~ Reserve Equipment - UNIST Por X +

o - >
&« c 8 portalunistac.kr/if/portal

IrisT

UTRHEZR ZISXEE 0j20E |

te Leg o
Home Human Resources ~ Research Project  General Admin.  Integrated Settlement Bulletin Board U-Click ~ Settings
HAAYH  THIZO|  Intellectual Property  Research Equipment(Common)
* To-Do List Apply for Equipment Reservation | @ He |
| Reserve Equipment Pull-down Search Menu —
* Reserved Equipment Lis
- AtgabE A B V|
= ; )| [ EReE [
* Equipment Status Reservation Date: | 2021.01 m 2021.10.... m + Apply for Reservation Input Results Completed Al TAE
- EER o =3 st Classification: | UMCL - 7171 244 ~ 2nd Classffication v Equipment Name: - V10 T T 27
BEEAEE =
s egs Az
e A} m]
List of Equipment Reservations —
| & aApp\y' s =3 | |5 Reservation cancel E Input Results || ,» S& VV%El VLS HEQE ,'3 HuZA
Select G2 Status  Application Ciassification Equipment Name SIEAIS  Chief of Research Reservation Date  Reservation Time  Total Subscriber  2nd Classification Name 1st Classification Fres Test Free Longterm  Applying Date  G{2F®i=
E The table does not contain any data
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Reservation

portal.unist.ac.kr — Research Equipment — Equipment reservation/input result

[ERIEES; ] ox
3 'vaﬂngw g =z o

AL

=2 kalee@unist ac kr 7| 24186 / 0/Z 04 e 24186 | ojmop

] I GEs UMCL - 7172 A4 v Z== | Electron Microscopy v “EF | SUT000 FE-SEM v |

PIE-T5 0 2021.07.22 1]

SlefH o R m| 1

Select the classification and equipment

2 ATHSRY 07/22(2) 077123(3) OTI24(E) 07/25(%) 07026(2) 07/27(8) 07/28() 07i29(5) 07130(2) o7RNE) Y
09:00~09:30

e 2. Select the time you want on white box
10:30~11:00

- Yellow box : my reservation

11:30~12:00

12:30~13:00

- Red box : others reservation
3. Click [Application]

<HR<

13:00~13:30
13:30~14:00
14:00~14:30
14:30~15:00
15:00~15:30
15:30~16:00
16:00~16:30

16:30~17:00

<IW<H<E<MH<H< <<
<JH<IH<Mi<
4 KRR EEAER”E

<< <<

17:00~17:30
17:30~18:00
18:00~18:30
18:30~18:00

19:00~19:30

<MH<MR<0E<

19:30~20:00
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Reservation cancel

portal.unist.ac.kr — Research Equipment — Equipment reservation/input result

WrisT 47|

Site map
Home Human Resources ~ Research Project  General Admin. Integrated Settlement  Research Admin.  Bulletin Board U-Click  Settings
HnaH]  HHF0| | Intellectual Property = Research Equipment{Commeon)
- To-Do Lis Tulojora g =
* Reser Equipment B _
* Reserved Equipment Lis
- AtAE Tl B Q==
e 2 S AU [ BUTSY [ HENSY [ EIPD || #E
* Equipment Status WLUAE | 202107 [T] ~ 202107 [7] Vi T 4
» DGR 2 =3 es UMCL- 717|244 v ZE2= | Electron Microscopy v ZrH| 3 | SUT000 FE-SEM v V20 FE I ET|
* 29 A=
2
|kt m
gHlojeral A 2 -
=2 gan| [cmea [0z [«20|[@ees | [@asA

REEE T sEmE | ERsEYn | WuYW oz HEE mYmE  EEEE Higse on 2 | 7o | uEYw woms

Self SU7D00 FE-SEM 20210722 22:00~24:00 0 Electron Microscopy UMCL- 7|7 244 2021.07.22 12:24 2021061388

Self SU7D00 FE-SEM 20210722 20:00~22:00 0 Electron Microscopy UMCL- 717|244 2021.07.20 21:17 2021060863

Self SUTD00 FE-SEM 20210722 18:00~20:00 0 Electron Microscopy UMCL - 717|244 2021.07.22 09:00 2021061306

Self SU7000 FE-SEM 20210722 15:00~16:00 0 Electron Microscopy UMCL- 717|244 2021.07.21 12:09 2021060969
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Input result

After measurement, you have to input result instead of filling in log sheet
lJrliE-r HPX| R 71 &% 3 o|H0lY | Switch Position

Site map | Log out I Q I KOR [ ENG

Home Human Resources  Research Project  General Admin. Integrated Settlement  Research Admin. Bulletin Board U-Click  Settings

AFHH  HHE0  Intellectual Property  Research Equipment(Common)

" To-Do List QH' 0“ gltjl._] xo-{ g e
e _
* Reserved Equipment Lis
- THEAS H BE Q==
o Taiitricnt Status AT | 2021.07.... (7]~ 2021.07... [T] viusNE A [JEENsY [ Beke 3722 [
« CICHR} UE R Les UNMCL- 71724 ~ Z2=: | Electron Microscopy - AH| | SUTO00 FE-SEM - VI EQ TEIET|
T 29H AE
a|& m
Fujojora|As 2 —
g2 L=l Esm 2232|252 [0 [eam2E | sy
e S e | e WA oA MEE HUAXT | BERT o3 22 | 272y | dEeR R
Self SUTD00 FE-SEM 20210722 22:00~24:00 a Electron Microscopy 2021.07.22 12:24 2021061388
Self SUTD00 FE-SEM 2021.07.22  20.00~22:00 ] Electron Microscopy 2021.07.20 21:17 2021080863
Self SUT000 FE-SEM 20210722  18.00~20:00 0 Electron Microscopy 2021.07.22 09:00 2021061306
Self SUT000 FE-SEM 20210722 15.00~16:00 0 Electron Microscopy 2021.07.21 12:09 2021080969

1. Select the reservation

2. Click the [Input result]

3. Check the information and click [Save]
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Guideline of the operation of the UCRF UMCL

Article 1. Access

@ A person who wishes to be authorized access to UMCL must obtain approval from the manager in charge
after submitting an application form to “Access Permissions Application” of the “Participation Space” menu on the
UCRF homepage (http://ucrf.unist.ac.kr).

@ A person who wishes to enter UMCL without access authority shall be accompanied by the equipment
manager or shall obtain approval for access from the equipment manager.

(3 Each user must enter (exit) individually using the pass card with their own identity, and it is prohibited to enter
using another person’s pass or to enter together without permission.

@ A person who uses UMCL at night (PM18-AMO09 on the next day) or on holiday must enter after establishing
personal safety and protection rules (accompanying 2 or more people, preparing for an emergency contact, etc.)
for lab accidents.

(® A person who violates above paragraph @ ~@ regarding access to UMCL shall be obligated to compensate
for all safety and property damage caused by the violation.

Article 2. Use of laboratory space
(O A UMCL user must understand and follow the common safety rules for the laboratory (Attachment 1).
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Guideline of the operation of the UCRF UMCL

@ A UMCL user on weekends or holidays must fill out the laboratory daily checklist (Attachment 2) provided in
each laboratory room, and must submit it to equipment manager, with the signature of the professor(or
supervisor) within 3 days from the date of use.

3 A UMCL user should clean up the area after using the equipment, and must promptly notify the equipment
manager if there is any problem with the equipment or environment. Violation of the notification obligation may
result in restrictions on the use of the equipment.

Article 3. Use of Equipment

(D A person who wishes to use the equipment of UMCL must make a reservation and use the equipment after
completing the training of the equipment manager, assessment test, and acquiring self-user qualification.
(Analysis or process request is irrelevant to equipment training and qualification evaluation.)

2 A user who completes the regular or occasional training (including practice) by the equipment manager can
receive practical training from the senior student of his or her laboratory to improve proficiency before the
assessment test. The qualification of the senior must be at least 1 year of experience (more than 5 times in the
previous 6 months) in using the equipment. The laboratory is responsible for all safety and property issues
arising from the practical training conducted by the senior student.
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.
Guideline of the operation of the UCRF UMCL

® If there is no record of equipment used in the last 90 days, the qualification for self-use ends. A person who
wants to reacquire the self-user qualification must receive equipment training and pass the assessment test
conducted by the equipment manager. The upgrading for self-user can be made on the website of UCRF.
(http://ucrf.unist.ac.kr)

@ Equipment reservations or requests can be made on the UNIST Portal System and the website of UCRF, and
the reservation time should not be unnecessarily occupied for a long time so it does not affect the opportunity for
others.

(® A user should be familiar with the safety rules for each equipment before using, and use the equipment after
wearing appropriate safety gear.

® Bringing chemicals and other items for personal use should be consulted with the equipment manager.

@ A user must check that there is no problem before using equipment, chemicals, and etc. If there is a problem
before or after use, a user should promptly report to the equipment manager.

A user must thoroughly fill out the “Performance Records” after using the equipment.

@ A user must take safety measures by posting the contents of the experiment to deliver accurate information to
others if he inevitably leaves his seat during the experiment.

The laboratory(in case of outsiders, affiliated institution) of self-user shall be obligated to compensate for all
safety and property damage such as accidents (equipment damage, breakdowns, losses, etc.) caused by the
negligence of the self-user.
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.
Guideline of the operation of the UCRF UMCL

Article 4. Cancellation after equipment reservation

@ A self-user can cancel equipment reservation by himself up to 2 hours before equipment reservation time.
However, TEM (HR-TEM, FE-TEM, Normal TEM, Bio-TEM) can be canceled up to 4 hours before. (>
Cancellation is not possible after the cancellation deadline has passed.)

@ If a user has reserved an analysis request but wants to cancel it, he must notify the equipment manager at
least 24 hours in advance. (However, in the case of NMR, notification would be allowed up to 1 hour left.) A user
who does not appear at the reservation time without prior notice will be charged a usage fee for the reservation
time.

Article 5. Laboratory safety and user management

@ A person who harms the safety of the laboratory or violates the rules of using the UMCL and damages the
equipment use of another person, can be subject to penalties according to [Attached Table 1] and be taken
appropriate action.

@ If the violation of the rules is deliberately determined, the sanctions may be strengthened. If a user voluntarily
declares after violating the rules, the sanctions may be eased.

(3 If it is judged that the sanctions are difficult to be properly implemented due to the status of the violator
(graduation or resignation), the user may be blocked from accessing UMCL.
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Guideline of the operation of the UCRF UMCL

@ A person who damages the property and facilities of UMCL by violating the rules shall be held liable to
compensate for the damage.

® If a violator does not follow the sanctions, the advisor of the violator will be held jointly responsible. (In the
case of an outsider, the supervisor in charge of the affiliated institution)
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Self-user Penalty

1. Criteria for penalty points
@ A user shall be fined the penalty points in the event that any inappropriate behavior falls under the following. Each
penalty item may be counted multiple times. (The expiration of penalty points is 1 year from the date of imposition.)

m Case description Penalty
pomts

n Equipment is used by an unpermitted user who does not have a qualification of self-user.

n Equipment is used without reservation (Including excessive use of equipment without additional reservation 3
n A user operates an unpermitted function of the equipment 3
n An abnormality or malfunction discovered before or after using the equipment did not immediately reported to the 5
manager
Damage, malfunction, and loss of equipment due to user negligence (* The user is responsible for all costs incurred due 5
to the negligence. *)
A user does not provide the accurate information of the sample to the equipment manager, which is essential for 3
protecting the safety, equipment or facilities
A person causes the leakage of a harmful substance, gas, or any risk of fire 5
n A person uses or occupies the public items and other person's items without prior consent 1
n A person leaves the laboratory without switching off the lights, locking the doors, tidying up the area, etc. after using 1
equipment
A person does not follow the common lab safety rules (including clothing, prohibition of eating, etc.) 1
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Self-user Penalty

2. Actions taken after subjecting penalty points

@ If the cumulative penalty points exceed a certain criterion, the action corresponding with the table below will be
taken.

@ When a user violates the rule, an official letter from UCREF is sent to the department or institution(in case of the
user outside) of the violator.

3 Even if the following actions have been taken due to the sum of the penalty points, the penalty points within the
validity period(1 year) are effective.

T

- The user is prohibited from using the equipment for 1 month.

5 points or more - When the prohibition period is finished, the user must complete the training and
Total penalty points awarded assessment again.
to 1 user - The user is prohibited from using the equipment for 3 months.
8 points or more - When the prohibition period is finished, the user must complete the training and

assessment again.

- Notify the user and the advisor(supervisor) by e-mail that "If the penalty score is more
Total penalty points awarded 12 points or more than 15 points, the members of your laboratory are prohibited from using the equipment
to 1 laboratory for 1 for 1 month."

equipment . - The members of the laboratory are prohibited from using the equipment for 1 month
15 points or more - . - S
- Send an official letter of action to the affiliated department(institution)
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