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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.

O

. . Wear Foot Protection
No Food or Drink Wear Protective Clothes No Open-Toe Shoes

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

High resolution EDS analysis

Imaging

Verios

Specimen
damage & BSE detector
charge-up

Reservation

status

Introduction

year

Fee(100%)

FE-SEM © © Slight O Not busy 2024 Undecided

SU8220 . 40,710won
cold FE-SEM O O Slight X Busy 2013 /30min

SU7000 . 40,710won
FE-SEM O O Serious X Busy 2021 130min

Cold FE-SEM 0 0 Slight X Not busy 2011 31,320won
/30min

Quanta200 : 26,100won
FE-SEM X A Slight O Not busy 2009 130min
ANisT 4




What to prepare for SEM imaging

1. Fully dried samples

2. A stub suitable for the equipment and measurement purpose

Type A B C D
SU8220 Cold FE-SEM :
Equipment SU7000 FE-SEM C\I/j;':tsaFFEE'_SSEETA
Cold FE-SEM
Usage General Cross section General Cross section
Picture
(Front)

Picture (Back)

3. Conductive double-sided carbon tape for SEM

- If you need a special stub other

2 SEM stub Production

than the stub beside,

discuss with the SEM
UDMC.

UDMC Cha Jae-hoon

please

manager and

AMNiST
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Specimen Preparation

sample
% adhesive
stub

x

_
*x

sample

adhesive
stub

S
O

Sample preparation should be performed by
iIndividual laboratories. %

Wear appropriate safety gear.(goggles, gloves,
etc.) %

Prepare completely dried specimens.

Clean the stub with ethanol, etc.

Attach conductive double-sided tape to the stub
and fix a very small amount of specimen to the
tape.(For powder samples, be sure to use
carbon tape)

Blow to remove dust from the specimen. %

Coat It If necessary.

AMNiST
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Coating

Hitachi Sputter

l\ﬁ ws\‘:“: A N\ s

‘\ i
QLR L

e T BN

High temperature

« Coating rate
- Pt target: 15 nm/min
<Condition>
- Sputter current: 40mA

- Distance between target and sample: 20 mm

=

L N o O

9.

Reserve and use the equipment.(Zero tolerance)

Turn the valve open.

Open the column part and place the specimen In
the center.

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

If you want to change a parameter, press [Change].
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], then press [Stop] after 20 seconds.

10. Turn the valve to [CLOSE].

AMNiST
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Specimen Preparation

1. 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.)

2. Assemble the holder in the order shown In the

photo below.

Specimen stub

i o 3. Check if the top and bottom direction of the

Shscimi hiokdet specimen holder Is correct. %

4. Check if the screw protrudes from the bottom. %

5. Adjust the specimen height so that the highest
part of the specimen touches the height

checker. %

UNisST FIRSTIN ¢



Loading the Holder

Exchange Operation Panel
[ ST o e e

e

Viewing window

Exchange rod

o AN VNS
. -
—
-, -
2 = B &
‘ s L
- T 23
— —— -
+ Pp— :
- e
< '

' - —_——

Insertion detection lamp

' I _ Rod tips Specime

l!older

1. Press [AIR], walit until the buzzer sounds.
2. Open the exchange chamber door.
(Do not hold the exchange rod to open the door.)
3. Insert the specimen stage onto exchange rod.
4. Turn the knob counterclockwise to

lock.(LOCK<+)%

AMNiST
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Loading the Holder

5.
6.
7.
8.
9.

Exchange Operation Panel

W - or ' ——— “ .

Exchange Operation Panel

T — k4
. ;v '. o
 Sroe 3 O Dy presary OPEN tonn

Exchange rod locking knob

Close the specimen chamber door.(Do not hold the exchange rod.)
Press [EVAC], wait until buzzer sounds.

Press [OPEN], wait until buzzer sounds.

Turn the exchange rod locking knob.

Push the rod into the chamber until the insertion detection lamp.

(Do not forcibly insert the exchange rod. %)

AMNiST
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Loading the Holder

Specimen holder knob

Exchange rod locking knob

10. Turn the specimen holder lock/unlock knob to UNLOCK position.
11. Pull out the rod all.

12. Turn the exchange rod locking knob. %

13. Press [CLOSE], wait until the buzzer sounds.

WAMNiST FIRSTIN 11



Starting Instrument

i Password lock *7 Undo

al X

® Normal © Details i Top panel Bottom panel

(¥/| Auto flashing Interval ‘1 v‘hr

UCRF 0.0kV 8.0mm x1.00k SE(UL)

[2.8-40.Ommi(Full)
W.D. 80 v mm

~ Degauss | ABCC link

Cross marker ./

Stage ' Alignment | ImageNavi ] Op. Cond ! Historyi‘

SEM Home System Management
Vacc Ie Uto AL —~ ] 16 5 ' ] etc.
J _H' (1) R | cs1’ 053l 1 l E‘ (] { il = Yl 4 = HOME =) STOP 1
| o 10.0kV 7 Beam  Aperture | Freeze Rapl/2 CSS1/2 CSS3/4 Redl/2 | Save CS51280 || None ma| || T AT WM .
: m X500 x5.00k  Round ‘ y I » v y - ‘ | v ‘ v Reset = - v v | Sl ‘
19 o] G| El o] E| G| E | | ]
acc Set e to \_/ | Optics |
10.( = 7 HA 1 = s .|| Signai select @ Normal Dual select/mix Color mix 2
wta | |
Emission adjust ex ‘L‘ ‘_:!'. SE ¥
7| +SE(L)
Deceleraticn 3
| |
V| Beam monitor active (EF=0)
—
Flashing
L. Normal flashid cute OK? ol O« » 38 © - » 507
| Execute | 7 High Histogram "] Digital adjust
Mild flashing @ Operating condition
‘ e | Probe current @ Norm High v Detail
Cond. Lens1 50 vis

| Center marker /

Specimen
Size :2inches
Height : Standard Set
XIYIR
[-25~25] 25 Speed
X a
{mm) 0.000 - — 5 .
[-25~25] ’ Move ' o
Y -
mm 0000
25
Rotation © Abs Rel 25 ] -25
R < [T History Reg.
(deg) 0.0 = —k Move | ‘ fy Reg ’
S— —— \ Memory ’
9] e
Eucentric Rotation
ZITILT
Priority @ Z Tit  |¥| Z-Focus Link Eucentric Tilt —} Calib. ’
[1.5~30.0] _ll l_
(mzm) y 80 Move Hl”i] v
. : [-5.0~30.9] EDX Z .J;LJ:
@) £ 0.0 L) [Sh)ie)

AMNiST

Click [PC_SEM].
Enter your lab ID and PW.

If a flashing message

" appears,
click the electron beam

window.
Click [Flashing].
Click [Execute].
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Size & Height of Stub

‘ﬁ Password lock *7 Undo

SEM Home System Management

orL =l

@® Normal

- X

O Details Hi Top panel i Bottom panel

[ . 1 1 etc. =
oo [ (=) ) [0 [ eowe @
|

'S AUTO AUTO N S0
ON Vacc Ie : Photo A 3 | v | ﬂ i‘
}l OFF 10.0kV 0.0pA - | X1 OOk H/L || Contrast Focus Beam  Aperture

| Freeze Rapl/2 CSS1/2 CSS3/4 Redl/2 || T Data IAT IAT etc. |
Agius I-iu =T
Just 1774500 x5.00k  Round - . . . = B8] . . > Sk
| optics | |
I Signal select @ Normal _) Dual select/mix 1 Color mix
Run TH-fj_ SE v
(] +SE(L)
=0)
Cancel
LT ; l M
k O' 4 [ y 127 () “ [l » 503
| Histogram | | Digital adjust
Operating condition
Probe current ) Norm @ High v Detail
Cond. Lens1 50 38
[2.8-40.0mm](Full)
W.D. 80 v mm
| Degauss |  [7]ABCCIink

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

AMNiST

Stage !Alignment ] ImageNavi I Op.

[ Cross marker ./ ["] Center marker ./

Cond | History |

Specimen
Size :2inches

Height : Standard
XIYIR

[-25~25]
ey 0000 % —
[-25~25] Move
(mm) 0000

Rotation © Abs (  Rel
gy 00 -~ Move |
(2] (o]

[¥| Eucentric Rotation

ZITILT

[1.5~30.0]

[-5.0~30.9]

Tilt 1
(deg) I y 0.0

: S
om < | b 8.0 :r M°V‘*JMM \'

25 Speed

25
25 0 -25

History Reg. |

| Memory |

Priority @ Z () Tilt  [¥] Z-Focus Link [ "] Eucentric Tilt —| Calib. |

epxz 4

ERm

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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Setting the Data Storage Location
0 (1)

- 0 x

® Normal © Details Fi Top panel [Ei Bottom panel

ﬁ Password lock *7 Undo

0 | e

Pk R YR P gy B PE VY e

Capture [ Output Data General  Ribbon Image Auto Stage Mouse Axis Stage Vacuum Tip Stage DRP
Display Mode Comp~ Calib.~ Cleaning Program DL  Mainte. |
- J\ J
| Optics \4‘
Signal select @ Normal Dual select/mix Color mix
ljedse o
[v] +SE(L)
[Capture] Output: |;DaiaDisplay] R
Show Image save dialog when saving
© Save with automatic numbering
[¥] Save at once in 2/4 screen mode . -
o < | » 38 @ ¢ Il v 596

\=] Put signal name

Image save as Histogram || Digital adjust
Folder D:\Data\UCRF s
Operating condition
Image name ‘ Ltif Probe current @ Norm High v | Detail
Auto increment i 1 I Cond. Lens1 50 ~
|
Information [2.8-40.0mm](Full)
User nam 7 UCRF v Sampl me W.D 80 ~ mm
Keywordl v Keyword2 Degauss | [ ABCC link

Comment

[] Cross marker ./ | Center marker ,/

Stage | Alignment | ImageNavi | Op. Cond | History | |

File type %
BMP ) TIFF © TIFF(16bit) ) JPEG Specimen
Size :2inches
Save color Height : Standard [ set ]
[7] Save as color image
XIYIR
|| SDM registration . [-25~25] 25 Speed
E te the Tru-I (mm) -0.001 :ﬁ [}
(Executed undera s n in high mag [-25~25] Move | o
r (mm 0000 - —
o 25
Rotation © Abs () Rel 25 [} 25
@y 00 = Move | | History Reg. |
| Memory |
(2] (=]
| Eucentric Rotation
ZITILT
Priority @ Z () Tilt [¥]Z-Focus Link | Eucentric Tilt —‘ Calib. |

[1.5~30.0] nr—

a < [ ve0 o mee i) N
E5:0-30.9)| ppxz =il

A B 2] 0.0 - |‘_““ L7 |

Click [System management] - [Output] - [Select].

w N R

AMNiST

W Password lock *? Undo -8 X

SEM Home ® Normal © Details Fl Top panel Bl Bottom panel

System Management

= : 5 & 9 AUTEE & @ { j“ 11 STAGE

‘ | bl S S Eal <ol Sme B B S y

j Lﬁ g loTAD; g N 0. P ’ ;“] P vgg‘..m iz i L 4

Scan || Capture  Output Data General  Ribbon Image Auto Stage Mouse Axis Stage Stage DRP
[ | Baking Cleaning Program DL Mainte.

H

Vacuum Gun Tip
Mode Comp~ Calib.~ ”

|
J |

| optics | |

Signal select @ Normal ) Dual select/mix _) Color mix

(Edse o

[V +SE(L)

Organize v New folder

Name Date modified Type Size

{ Favorites
Desktop
& Downloads

No items match your search,

= Recent Places

4 Libraries
5| Documents
& Music
= Pictures
E Videos

1% Computer

Qh Network

-

A~ 2

Save as type: Image(™.tif)

# Hide Folders

e o) \
15.0-309]| gpxy S
» |00 U e

Create a folder.(Desktop-SEM data-Analysis year-Professor folder-Personal folder-Date folder)
. Enter a sample name in [Image name] and click [Save].

Enter 1 in J[Auto increment] and click [Close] - [SEM Home].
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Acceleration Voltage

ﬁ Password lock *7 Undo

SEM Home System Management

ALUTO ALUTO

%5.00k Round

ON WVacc Ie Photo B E_:\ » y _.ﬂ i‘
‘I OFF 10.0kV X‘I -OOk I-I:.I’L Contrast Focus Beam Aperture
- g ¥500 . - - .

(&

o [INEI =)

() R1] less) ess) | 4
Freeze Rapl/2 C551/2 C553/4 Redl/2

(&

® MNormal O Details [Fi Top panel E Bottom panel

I HOME =) STOP

=T Data AT AT etc.
@EH S H Lock

[5

0.0uA e
'

Setle to

] v

€

idfRerame |« a1 |
[ X Remove 1 Move

i cona
e Bl > e

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

AMNiST

Optics |_|

Signal select @ Mormal ) Dual selectmix ) Color mix
(t)fdse -
[C] +SE(L)
(EF=0)
ALTO

| » 127 @ - U » 503

Histogram | [ Digital adjust
COperating condition
I Probe current ~) Morm @ High I ~ | Detail

Cond. Lens1 50 =« ° @
[2.8-40 Omm](Full)

W.D. 20 - mm

Degauss | [C] ABCC link

[C] Cross marker .~ ["] Center marker ./

Stage |Alignmenl | ImageMavi | Op. Cond | History | |

Specimen
Size : 2 inches

Height : Standard Set |

XIYIR
[-25~23] -25
X
ey 0.000

S
[-25~25] IMove | o
- —1

(mm)  0.000

25
Rotation @ Abs () Rel 25 0

25
oy 00 2 wowe | _istory Reg|
[ onon,_|

(2] (o]

Eucentric Rotation

ZITILT

Priority @ Z (O Tit [¥] Z-Focus Link [] Eucentric Tilt —| Calib. |
[1.5~30.0]

) JuU
(i) W »] 20 Moss |E|[E| v

_ T
g » |00 mptnm

=
2:20 PM

1/28/2022

Click the [Electron Beam].
Select the acceleration voltage
In [Vacc].

Select beam current (7~10) In
[Set le t0o].

Click [Close].

Select [Probe current]

appropriately.
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Beam on

ﬁ Password lock *7 Undo

M Home System Management

y

oo [N -

M E E

- X

@ Normal © Details Hi Top panel i Bottom panel

- 10.0kV o0.0pA
\ G
‘I T .

Executing HV-ON processing
Code: 17320

¢ | B& - R1J §CS1| °53| E H C & . HOME (=) STOP
Beam  Aperture Freeze Rapl/2 CSS1/2 (CSS3/4 Redl/2 Save CSS_1280 None ‘ = Data IAT IAT etc.
| 151 |83 |
v I - - » - I || J - !w Reset :‘;’ » . - ' ‘ LOCK ‘
5 o [ e . . H g
‘\ Optics ‘_]
;I;‘ SE il Signal select @ Normal ) Dual select/mix ) Color mix
I
[EN| = -
[C] +SE(L)
| Cancel l
(EF=0)
AUTO ’ -
o ] y 127 @ ¢ ] » 503
Histogram "] Digital adjust
Operating condition
Probe current ) Norm @ High v Detail
Cond. Lens1 50 w38
[2.8-40.0mm](Full)
W.D. 280 v mm
| Degauss |  [7]ABCCIink

UCRF 0.0kV 8.0mm x1.00k SE(U)
"B

AMNiST

("] Cross marker ./

["] Center marker ./

Stage {Alignment | ImageNavi | Op. Cond I History I |

Specimen
Size :2inches

(deg)

Height : Standard Set
XIYIR
[-25~25] 25 Speed
X |
() 0.000
[-25~25] ‘ Move ’ o
Y -
(mm) 0-000 ~ S
25

Rotation @ Abs (  Rel 25 ] -25
(dgg) 3599 :_" Move ’ History Reg. |

e | Memory ’

2] [&]
[¥| Eucentric Rotation
ZITILT
Priofity ©Z Tt [v]Z-FocusLink [ ] Eucentric Tit —| Calib. |

[1.5~30.0] Al

7 e |
(mm) ¢ y 80 Move I|\th/’ Q'

. : [50-3091| gpxz S

Tt . ] , 00 L "_“”“_”

—
2:34 PM

“ 128202

1. Click [ON].
2. If the screen is too dark or too
bright, press [Auto].(You can
manually adjust the
[Brightness] or [Contrast] knob
individually.) — This process
can be performed at any time

during image observation.

W
H!TACHI
- ¢ ‘ ‘ * 3 - — i

STAGE CONTROLLER

XD Y ..
XY FUNCTION
MAGE SHIFT e
A 3 (%
| ‘ s \ 0
MAGNIFICATION STIGMATOR/ALIGNMENT FOCUS
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Finding the Specimen

@ ¥ Password lock ™7 Undo o= o o
SEM Home System Management ® Normal © Details Fi Top panel [Ei Bottom panel
Vacc Ie I Photo LM ) ;Ap.m AU mE | MN ' | : | ISES | [ ; 1 etc. | ;
| s — m |k @ sfes) es (ol - | A e o
10.0kV 7.4pA : x30 H/L | Contrast forus  Beam  Aperture | Freeze Rapl/2 |CSS1/2 C553/4 Red1/2 ; Data  IAT  IAT  etc
OFF = = Adjust § ) i . - ) ) h . ) Ry || T i) ) . ) = LOCK

X500 x5.00k Round

Signal select @ Normal ) Dual select/mix ) Color mix

[ eLsewn

[C] +SE(UV)

| (EF=0)

o ‘ I » 178 @ - i » 547
Histogram [ Digital adjust

Operating condition [Low-Mag mode]
Probe current ) Norm @ High

Cond. Lens1 5.0 IS

[2.8-40.0mm](Full)
8.0 mm

["] ABCC link

[] Cross marker ./ ["] center marker ./

Stage | Alignment | ImageNavi | Op. Cond | History | B

Specimen
Size :2inches

Height : Standard Set
XIYIR

[-25~25] 25
() 0.000

[-25~25]
(mm) 0000

LEJ

Rotation © Abs (  Rel 25 0 -25

(dag) 3599 %[ Move
l Memory
€ @

Eucentric Rotation

i

ZITILT
Priority @ Z () Tilt Z-Focus Link [] Eucentric Titt —| Calib.
[1.5~30.0] Anl—

(mzm) ‘ H y 8.0 @@ .-,.::' \ 4 —
& - e T oo -
‘UCRF 10.0kV 8.0mm x30 LM(L)

B i
- 235PM |
Y 1/28/2022

1. Press the [SCAN1].

(SCAN SPEED:

SCAN 1>SCAN 2>SCAN 3)
2. Press the [LOW MAG].

3. If the image is blurry, use the

focus knob to adjust the focus.

4. Adjust the trackball to move

the stage to the desired

location for observation.

STAGE CONTROLLER

AMNiST
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Focus

@ ga Password lock Undo - ol X
: SEM Home System Management ® Normal © Details Fi Top panel [Ei Bottom panel

SET Vacc Ie . % [A_%l ﬁ . E] O 'CS1| |063| i [[]-ON -[E_‘g] E‘/j . . etc. Hl HOME (= STOP‘

B
‘ 10. Okv 76 OUA . Contrast  Focus Beam  Aperture ‘ £y | % & [-__“_I @ Data IAT etc

OFF

- -

e Y e X - 3 — ||z - YR — o
Adjustmen! e 3 | = G | apture 0 ag i Yotatio Screen Mode

Optics .

Signal select @ Normal ) Dual select/mix ) Color mix
I
DEr

‘ [C]+SE(L)

(EF=0)

(B % 0 > n2 @ [ om0
| Digital adjust

Operating condition
Probe current

=

“)Norm  @High v Detail

Cond. Lens1 50 i8S

v

[2.8-40.0mm](Full)
W.D. 87 v mm

[] Cross marker ./ ["] Center marker ./

Stage lAlignment I ImageNavi I Op. Cond I History I _

Specimen
Size :2inches

Height : Standard

XIYIR

[-25~25] 25 Speed

(mxm) 0021 4 ()
[-25~25] M c
(mm) 0.072 ;

LEJ

25
Rotation @ Abs (  Rel 25 0 25
- History Reg.
@) 3599 [ Move |
gk
Eucentric Rotation
ZITILT
Priority @ Z (Tt [¥] Z-Focus Link DEucentnc Tilt —
[1.5~30. 0]
TASE y 80
: : : {mm)
: : : = I I I i £5:0-30. 91 EDXZ
= 2 Tilt .
UCRF 10.0kV 8.7mm x5.08k SE(U) — =

2:37 PM

E

1/28/2022

1.
2.

3.

Press the [LOW MAG].
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

y |

NTROLLER 2
STAGE COl " Q »

A

AMNiST
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Stigmator

AUTO AUTO

I E i+ 20

Photo

SET Vacc Ie

EE -

H _l = ¢

1 00kV 7.4pA X5 s OOk H/L Contrast Focus Beam Aperture Freezd

x500 x5.00k Round

]

Save CSS_1280 None

2 ] ] etc.
. A7 p : ; HOME =) STOP
| E | Data IAT IAT etc.
Reset :““] == . . . ; LOCK

® Normal © Details ¥l Top panel [Ei Bottom panel

(5

2/

Run

UCRF 10.0kV 8.7mm x5.00k SE(U)

AMNiST

w > : -Optics

o] Sional select

e

-.-:!:‘ SE

+SE(L)

(EF=0)

AUTO | .o
BEARE,

'VHistogram l

Operating condition
Probe current

Cond. Lens1

W.D.

Degauss |

Specimen
Size : 2 inches

Height : Standard
XIYIR

[-25~25]

ey -0-021
[-25~25]

(mm) 0.072

Rotation © Abs

R
(dag) 359.9

ZITILT

(mzm)

Tilt
(deq)

(2] [ @

/| Eucentric Rotation

Priority @ Z Tilt

@ Normal Dual select/mix Color mix

v

y 112 @ - 490

Digital adjust

Norm @ High v ' Detail

50 38

[2.8-40.0mm](Full)
87 » mm

ABCC link

Cross marker ./ Center marker ./

Stage 'Alignment T ImageNavi Op. Cond f History :

Set
Speed
. et B
| Move |
- 1
Rel 25 0 -25
. _}’m‘ | History Reg. ’
| Memory |
7| Z-Focus Link Eucentric Titt —| Calib. |

[1.5~30.0] nl—

80 —f woe |[<if 1] N

» 00 L] [Sijir)

237PM | |
1/28/2022

W N

>

5.

Press [SCAN 4].

Adjust the focus.

Adjust the Stigma X and Y
knobs one by one.

Adjust the focus.

Press [SCAN 1].

STAGE CONTROLLER

XD Y
XY

STIGMATOR ALIGNMENT BRIGHTNESS CONTRAST

IMAGE
I wio0E =,
‘ ) ‘ J
X v

- < b

COARSE FINE

~—~
MAGNIFICATION STIGMATOR/ALIGNMENT | FOCUS




Working distance

@ ;E‘- Password lock Undo =X
: SEM Home System Management ® Normal © Details Fi Top panel [Ei Bottom panel
" —

AUTO  AUTO 5 | —_ 2 T . |

; EA K2 : [ﬂg}' Eﬁj e\l; l HOME =) STOP
X5 - 0 1 k Contrast Focus Beam CSS_1280 i _ %

X500 xSOOk . Round v > - v

Magnification Kt tctment Sca ~ Save Capture

. Photo

Signal select @ Normal ) Dual select/mix ) Color mix
|7
(1]

[C]+SE(L)

(EF=0)

o ] » 12 @« [ » 40
| Digital adjust

Operating condition
Probe current ) Norm @ High v Detail

Cond. Lens1 50 -~

v

[2.8-40.0mm](Full)
W.D. 87 v mm

[] Cross marker ./ ["] Center marker ./

Stage lAlignment I ImageNavi I Op. Cond I History I _

Specimen
Size :2inches

Height : Standard

XIYIR

[-25~25] 25 Speed
) 0021 3 [
{iiiacal M ¢

oy 002 2

v

LEJ

25
Rotation @ Abs (  Rel 25 0 -25

History Reg.

(dag) 3599 4 -

8] lu

Eucentric Rotation

ZITILT
Priority © Z ¢ Z-Focus Li Eucentric Tilt —

(mzm) 3 U

@) I :

UCRF 10.0kV 8:7mm x5.0

2:37 PM
1/28/2022

Check WD at the bottom of the
screen.

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

Enter the calculated value In
Z].

Click [Move].

Adjust the focus..

STAGE CONTROLLER

xg.v
XY

AMNiST
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Beam Alignment

w Password lock ™ Undo

—

® Normal © Details Fi Top panel [Ei Bottom panel

SEM Home System Management
e AUTOQ : 2 | i — ] etc.
H SET /| = i’ R1] 1 less) | \ j - A7 | ~] i HOME (=) STOP
10. OkV 74uA Focus  Beam  Aperture || Freeze Rapl/2 CSS1/2 CSS3/4 Redl/2 £SS_ 1280 Data IAT  IAT  etc
p
) ‘ > « > i . i = LocK |
) : ol ol sl . H | H 5l
' Optics f|
- - w Signal select Normal Dual select/mix Color mix
N E
[T +SE(L)
(EF=0)
AUTO ¢ -
O | » 112 @ ¢ » 490
|'Histogram [~ Digital adjust
Operating condition
Probe current ) Norm @ High v Detail
Cond. Lens1 50 w3

[2.8-40.0mm](Full)
W.D. 79 ~ mm

| Degauss | ABCC link
["] Cross marker ./

]_S_:t_a_lg;l Alignment IlmageNaw I Op. Cond l History l

(| Center marker ,/

f Ahgnment

Reset all ]

=

| Aperture Align. | (Shift + F4)
' Stigma Align.X ™
) Stigma Align.Y

RN

Low Mag. position
\ off | (F4)

Stigma
il i v 23 O « »
cond. Lens [¥|1 [¥|2

["] save and Load alignment data

‘  UCRF 10.0kV 7.9mm x5.06k SE(U)

AMNiST

35 Reset

—
2:38 PM

1/28/2022

1. Press [MODE].
2. Adjust the Stigma X and Y
knobs one by one to bring the

beam to the center.

3. Press [MODE].

STAGE CONTROLLER

XaDY
XY

FUNCTION

—WAGE SHIFT ron
: IMAGE
STIGMATOR/ALIGNMENT ) FOCUS

21
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Beam Alignment

m !G Password lock Undo (0

SEM Home System Management @ Normal © Details Fi Top panel [E Vlriohom panel
[ v I 5 AUTO [ | 5 ( ete. |- =
SET acc e =t { t { | ™ | I:A{] Q (
I v (v i ER I Onw resivesin + jinid A (A [ A5 [ vone (stoe
10.0kV 7.4pA , o o Data AT  IAT et
| oFf = i > : == X ) 2 | Lock
a’n\}_ oo y
Signal select © Nommal (O Dual select/mix (O Color mix

Do

[T +SE(L)

(EF=0)

-A :0, « U y 112 @ - D » 490
[ Digital adjust

Operating condition
Probe current C)Norm @ High v Detail

Cond. Lens1 50 3O

[2.84q,0mm](Full)
W.D. 79 v mm

-Degauss [T] ABCC link
Cross marker ./ [”] Center marker ./

Alignment | imageNavi | Op. Cond | History | |
Alignment

Beam Align. [ Reset H Reset all l
Aperture Align. (Shift + F4)

) Stigma Align.X

) Stigma Align.Y

) Low Mag. position B
off (F4)

Stigma

o « ll »i23 O« ll y o35

Cond. Lens 1[¥2

["] Save and Load alignment data

3 >
£

UCRF 10.0kV.7.9mm x5.g6K SE(U)

] 2:39 PM
@ 1/28/2022

m :G Password lock Undo
U SEM Home System Management ® Normal © Details Fl Top panel [Ei Bottom panel
Vacc Ie ‘ ‘ : I ‘ | | ! ete, [l ~

Joser . B | 1 _ Eﬁj B || Home (=) stop

r 10.0kV 7.0pA . “ o Data AT IAT  etc |

| OFF £ ! ‘ ’ > : || Pt BTRTe | Lock
é”\f oo |

Signal select © Normal () Dual select/mix () Color mix

Do

[T +SE(L)

(EF=0)

Operating condition
Probe current

Cond. Lens1 50 3O

[2,8-4Q,Omm](Full)
W.D. 79 v mm

-Degauss [T} ABCC link

“)Norm  ©@High v Detail

Cross marker ./ [ Center marker ,/

12 @ « l » 490

adjust

Stage| Alignment ||mageNavi I Op.

o e | T

Alignment

__Beam Align.
Aperture Align. (Shift + F4)
@ Stigma Align. X

) Stigma Align.

O Low Mag. podfi

o « ll » 23 Op ¢

Cond. Lens 1[¥2

2 ["] Save and Load alignment data
P

o ¥

-

| UCRF 10.0kV.7.9mm x5.86k SE(U)

[ Reset ]| Reset all l

2:39 PM
1/28/2022

1. Check [Cross maker]. And adjust the stigma X and Y knobs one by one so that the specimen moves In

place.(STIGMA X: <, STIGMA Y: {)

2. Press [MODE]. And adjust the stigma X and Y knobs one by one so that the specimen moves In

place.(STIGMA X: X\, STIGMA Y: / v)

AMNiST
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Beam Alignment

m FG Password lock Undo

= s

SEM Home System Management ® Normal © Details Fl Top panel [Ei Bottom panel

I ser RESS le = X : AUTO P ; ‘ I:/] g ete |l ~
;: | V] ] A7 ALy || HoMEe (=) sTop
i OFF Contrast  Focus Beam  Aperture 3 ‘ Data IAT IAT etc, F G
- ~':‘.""}-'r'w*' - . Sea " Save aphure Mo age Shift o e TIos : Othe . tage’
ptics .
Signal select © Normal (O Dual select/mix () Color mix
(= e
[C] +SE(L)
[ » 12 ©- i 490

[ Digital adjust

Operating condition
Probe current C)Norm @ High v Detail

Cond. Lens1 50 ~

[Z.SM,Omm](F ull)
W.D. 79 - mm

Alignment

Cross marker ./ [”] Center marker ./

Stage = Alignment | ImageNavi | Op. Cond I History I _

[ Reset |[ Resetal |

Stigma
o « ll »23 Qp - I , 35
Cond.Lens Y1 [¥]2

R ["] Save and Load alignment data

UCRF 10.0k\A7.9mm XSﬁRSE(U)
E

1. Press [MODE].

Aperture Align. (Shift + F4)
€ igma Align. X
@ Stigma Align.Y’
) Low Mag. position

m ia Password lock Undo = l?‘ 2(”
“ SEM Home System Management ® Normal © Details Fl Top panel [Ei Bottom panel
s S He @R eseniol o )y (A A A5 | o (ysroe

"’ 10.0 = Focus  Beam  Aperture | Freeze Rapl/2 CSS1/2 CSS3/4 Red1/2 Data IAT IAT et

| OFF . . . . s 2] ° . ) = | Lock

' o ; Magnificati ; Adfustment I[Ssave | Caph Mo = S Othe 'Stag

Signal select @ Normal ) Dual select/mix ) Color mix

(WHe

[E]+SE(L)

(EF=0)

- :0, « U y o112 O - U » 490
] Digital adjust

Operating condition
Probe current C)Norm @ High v Detail

Cond. Lens1 50 S

[2.8—441:0mm](Full)
W.D. 79 v mm

-Degauss [T} ABCC link

Cross marker ./ [ Center marker ,/

Stage| Alignment ||mageNavi I Op. Cond I History I _

Alignment

Beam Align. [ Reset || Resetal |
Aperture Align. (Shift + F4)

) Stigma Align. X

() Stigma Align.Y

) Low Mag. position B

Stigma

it D » Oy «

Cond. Lens 1[¥2

["] Save and Load alignment data

-

UCRF 10,0k 7.9mm x5,6

2. Adjust the stigma X and Y knobs one by one so that the specimen moves In place.(STIGMA X: N\ \,

STIGMAY: / v)
3. Press [MODE].

AMNiST
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Saving the Image

= o

W | | B -

® Normal © Details Fi Top panel [Ei Bottom panel

.:“ . M Password Iock;'; Undo

SEM Home System Management

Move to the location you want

. Vv 1 Ph ’_\\ AQITO AUTO : s G e ; 3 S S— = LA - ] ] ete.

SET [ . [ Bt = N o8 Y s D = H M £ _I LION . PERSN A% [ ] D i HOME (=) STOP
s 10.0kV 7.0pA : x10.0k H/L | Contrast Focus  Beam Aperture || Freeze Rapl/2 CSS1/2]CSS3/4 JRed1/2 | Save || (CSS_1280 None | [ g o W W e
r : . Adjust | ""x500  x5.00k  Round I - . . - . . : . . i == ] . . ; S
| i ) o 9 i : R ) e e . H A - —

> \ Optics r|

- || Signal select @ Normal ~) Dual select/mix ) Color mix

[ )=Lse

(L] +SE(L)

4

(EF=0)

1 ’ A}g,o 0 I » 83 @ ¢ » 481

|'Histogram] [] Digital adjust

|| Operating condition
Probe current ) Norm @ High v Detail

/ Cond. Lens1 50 .~ 8

[2.8-40.0mm](Full)
D. 79 ~ mm

=

‘ Degauss | 7] ABCC link

(] Cross marker ./ (| Center marker ,/

to observe.

Adjust the magnification
slightly higher than the
magnification you want to

observe.

[ Stage | Alignment | ImageNavi [ Op. Cond ] History I |

ST |

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

( Alignment

|' Beam Align. | | Reset H Reset all

| Aperture Align. | (Shift + F4)

| Stigma Align.X
N
) Stigma Align.Y =)
v
Low Mag. position s
&)
Stigma
O « I O Qv - L y 31 Reset

cond. Lens [¥|1 [¥|2

["] save and Load alignment data

UCRF 10.0kV 7.9mm x10.0k SE(U)
N 1??81/50'\22 i

AMNiST

Click [SCAN 4].
Adjust the knobs [FOCUSJ-
ISTIGMA X, Y]-[FOCUS].

STAGE CONTROLLER




Saving the Image

; Password Iock ) Undo - |

System Management . Normal O Details ¥l Top panel Fi| Bottom panel

: o ~ AUTO  AUTO _ =r e = : : ! ‘ .
o D G e 0 T o I (= 7T s
10. OkV 70uA E1 x10.0k H/L | Contrast F B Aperture || ‘ ‘ N Data IAT  IAT t/ = . IC .

i OFF . e onv ra Ofus e'am pe- ure | one E‘ EI ata etc,

1
&)

e ————
\0""“\ - -
e w2 Adjust to the desired
Lt)(=dse. -
magnification.
e oo o e 3. Press[SCAN 3] -[SAVE] or
rstaram ST

|| Operating condition
Probe current ) Norm @ High v | Detail [‘ AP I ]
| |
/ Cond. Lens1 50 .~ 8

[2.8-40.0mm](Full)

\Wigjl l???feccvnnr:m 4. PreSS [SCAN 1].

(] Cross marker ./ (| Center marker ,/

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" R T 5. Repeat steps 1 in the previous

| Aperture Align. | (Shift + F4)
' Stigma Align.X ™

RN

slide to 5 in this slide.

) Stigma Align.Y

v

Low Mag. position s
2

Stigma
O » 30 O « ‘3 y 31 Reset

| |
Cond.Lens [¥|1 [¥]2 HITACHI .
["] save and Load alignment data : “ I ﬁ M ﬂ .H ..
STAGE CONTROLLER it Bl
ALIGMNY
IMAGE

MOUE UYD

OOQ(

STIGMATOR/ALIGNMENT

UCRF 10.0kV 7.9mm x10.0k SE(U)

—
L, Z4PM
1/28/2022

AMNiST 25



Finish

Vacc

100kV 0.0pA b _ontrast Focus Beam

@ () e s (o] b ]

Aperture Freeze Rapl/2 CSS1/2 CSS3/4 Redl/2 Save CSS_1280

o | o |

¢ ] ] etc, A'
AX a4 Ly =) STOE
. Dat, IAT IAT te,
| S T — LOCK
] |

Pl i 030 4l

1.0002
x10.0k

10,0V
SE.

5 (2) o
‘ Optics 7 —
i Signal select @ Normal ) Dual select/mix Color mix
Executing HV-OFF processing ""/:!' ZELY
Code : 17321 ]
ode: 173 |1 [|ud sEQM)  ~|
| +SE(U)
(EF=0)
\UT o - ‘
O < ‘ y 94 © - » 586
Histogram] || Digital adjust

.{ )( Remove‘lﬂl&' Move ],

b Cond.

:[F‘Rename_lﬂi v All :]; —

| UCRF 0.0kV 7.9mm x30 LM(L)
B

AMNiST

Operating condition [Low-Mag mode]

Probe current Norm @ High

Cond. Lens1 50 w3
[2.8-40.0mm](Full)

W.D 7.9 mm

["] ABCC link

[¥] Cross marker ./ (| Center marker ./

Stage ;'Alignment I ImageNavi [ Op. Cond ! History.[” ’

Specimen
Size :2inches
Height : Standard Set
| XIYIR
[-25~25] 25 Speed
X -
(mm) 0-000 —
[-25~25] ’ Move l o
Y a
mm 0000
25
Rotation Abs © Rel 25 0 -25
R = [ History Reg.
@eg) 00 | Move | bty Rep..|
‘ Memory ’
2] [ &]
| Eucentric Rotation
ZITILT
Priority @ Z Tit  [¥] Z-Focus Link Eucentric Tilt —| Calib. ’

[1.5~30.0] Al
(o) I wove | <11 [ NG
. 7 [5.0~309]| Epxz =TT
o | i oo [ [silip)
244PM |
1/28/2022

Press [LOW MAG].

Click [HOME].

Wait until the green light stops

blinking. %
Click [OFF]. %

Click [X] to close the program.

Click [OK].

STAGE CONTROLLER
XD Y

XY

A

Y

Y
- X b

MAGNIFICATION

ﬂﬂw |

w
HITACHI

AUTO

d Ve 7 |
[ i |
IMAGE SHIFT
i

FUNCTION ( (
STIGMATOR  ALIGNMENT BRIGHTNESS CONTRAST
’ G2 IMAGE
X O COARSE FINE
STIGMATOR/ALIGNMENT FOCUS

26
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Retrieving the Holder

Press [OPEN], wait until the buzzer sounds. 10. Turn the knob clockwise to release.

Turn the exchange rod locking knob. 11. Remove the specimen stage from the exchange
Push the rod into the chamber until the insertion rod.

detection lamp. 12. Close the exchange chamber door.

Turn the specimen holder lock/unlock knob to 13. Press [EVAC], wait until the buzzer sounds.
LOCK position. E“haﬂa};of‘fﬂtiﬂf}_,",am' —

Pull out the rod all.

S

Turn the exchange rod locking knob.

Press [CLOSE], wait until the buzzer sounds.

Viewing window = g

Press [AIR], walit until the buzzer sounds.

Exchange rod

Open the exchange chamber door.

UNisST FIRSTIN >~



Transfer SEM data

B UCRFSERVER - Synology Disks: X <

1) Open
Chrome t
Internet Explorer e 3) Login UCRFSERVER

Firefox (Window XP) [‘! e
i

2) Type =
10.24.9.32 (Online, Windows 10)
100.100.100.30

B =220 X

(Offline, Windows 10 <)

X UCRFSERVER - Synology DiskSt X = = Online
< C (& 10.24.9.32

st O @ = . UNIST Portal <& Microsoft PowerPo...

B UCRFSERVER - Synology DiskSt X = < Offline

@ 100.100.100.30|

- UNIST Portal <& Microsoft PowerPo...

1. Do not use USB when transferring SEM data.

2. Double-click the web browser.(Chrome, etc..)

3. Enter 100.100.100.30. in the address batr.
(Enter 10.24.9.32 when downloading from Lab)

4. Enter your Lab ID and password.

5. Find your professor's folder and create your own
folder.

6. Drag the SEM data into your own folder.

/. Close the window when the move Is complete.

- UCRF server manager: Park Ji-hye(052-217-4035)

AMNiST

FIRSTIN g



Daily Checklist in the Lab

1. Put the specimen holder back in place. %

2. When using weekends or holidays, check the
[Daily checklist in lab] and sign the checker's
sighature.

3. Enter the name of your advisor and submit it in the

original place with your signature or stamp. %

Daily checklist in lab.

Lab title

Ceetren Wermemw | Bldg. /NO. | 102-B115 Date

Frepacraia

Divigion

checkpaoint

check

General
Safety

Laboratory owerall cleanliness condition.

Smoking or bringing food into the lab.

Management status of experimental equipment such as =zafety
nlaéll,ulaﬂﬂnﬁ. gafety =igns, personal protective equipment, first
aid, etc.

Checking the presence of a pre-hazard risk analysis report.

Electric

Checking the power supply status of wunused electrical
equipment and checking for overloaded outlets.

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

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

Non-load status around electric panelboards.

Fire extinguisher s=ign, proper fire extinguisher and regular
inspection status.

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

Storage of foreign substances around fire hydrant and fire
extinguishers.

Gas

Cutdoor storage of gas containers, no risk of tipping owver,
and checking venfilation conditions.

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

Checking installation and operational status of 5 leakage
detection alarm, anti-backflow/anti-backfire prevent% devices,

neutralizing decontamination devices.

Attachment of pipe marks, gas facility boundares/warning
marks and operation status of regulators and valves.

Safe separation distance from suwrrounding fire hazards.

Chemical

Keeping hazardous factors handling and manapement registers and
MSDS.

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

Equipmient
check

SUEED Cold FE-SEM wser” Check the pressure of nitrogen gas

Confirm

Inspector Signature

[zign)

Lab Director Signature

(sign)

AMNiST
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If you encounter a problem while using SEM 1

= When [ON] is not activated = When the stage doesn’t move
1. Click [System management] - [Vacuum] 1. Close the SEM program.
2. Wait until the value of PeG-1becomes 2. Turn off the [STAGE POWERY] switch on the
<1.0x10-4(green) front of the SEM equipment and turn it back
3. [ON]is activated. on after 10 seconds.

3. Open the SEM program.

= |f the sample keeps moving

1. Because the specimen is not completely
fixed

2. Charge up phenomenon — Need to lower
the acceleration voltage or add more
coating

AMNiST 30



If you encounter a problem while using SEM 2

= EDS connection problem 1

@ |G Password lock 7 Undo 2 o= |
SEM Home System Management ® Normal © Detail: B Top panel Bottom pal
Vace Ie Photo Displai AU fue & . ete.
| se P 5 " " 2 - LENE HOME (=) sTop
20.0kV 317uA - X1.00k 272 [RSEIESS re | F pl/2 CSS1f2 CSS3/4 3 || sa €S5_1280 None Dats  Data Amode  etc
OFF Adjust _ LOCK
- - %5 5, d - - - - - - - - - - - et - - -
| 5 Iy Iy Iy | Iy | |
1 Opti
l'!'lﬂ SE || Signal select © Mormal ) Dual sel X ) Color mix.
E] 0l v 465
st
tion
) Noi @ High ~ | Detail
50 ~
4.1 Omm](Full]
80 ~ mm
ABCC link
mmmmmmmmm Center marker ./
ImageMavi | Op. Cond | History
hes
-25 Speed
- 0
Move o
_ 1
>
2
) Rel 25 0 -
- we | | HistoyR eg.

ink centric Tilt —
5~30.0]

1
@ Tilt Euceniric Ti
(1.5~ S
80 \
[50-309]| gpxz JU
v 00 LJ

UCRF 20.0kV 8.0mm x1.00k SE(UL)

1. Ifthe SEM screen is bad
(Beam alignment is also not possible)

- Reboot EDS PC(PW: ucrfumclil!)

= EDS connection problem 2

0
wwwwwwwwwwwwwwwwwww
nnnnnn

Spectrum

b x &
3, Gl
! EmBEEEEY ],
5|2 3

o o s 7 &

eeeeee

EEEEE

LI
.4

1. If the message “connection problem!” appears below

the EDS screen
- Turn off the EDS PC and turn off the black EDS
detector tick behind the SEM monitor

- Turn on the EDS detector again after 10 seconds and

then turn on the EDS PC

AMNiST
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= |f a problem occurs after of weekdays 09:00~18:00

B Password lock ) Undo o |

@ Normal © Details B Top panel i Bottom panel

SEM Home [ e

— ; ;
Vacc Ie [0+ -
= i -m -m -"". & IHDME (=) sTOR
20.0kV 31.7pA - Contrast  Focus  Beam  Aperture B Date  Data Amode etc
- - Adjust N N N s & - - N - [ LOCK
Optics .
Signal select @ Normal ) Dual selectimix ) Color mix
(s

[v]+sEWL)

(EF=10)

o« 1l v 03 P ¢ Il » 465
[ Digital adjust

Operating condition

Probe current C)Norm  @High (v Detail
Cond. Lens1 50 ~

14.1-40.0mmi(Full)
WD 80 - mm

[] Cross marker 7 [C] Center marker ./

stage | Alignment | ImageNavi | Op. Cond | History | _

Specimen

Size : 2inches

Height - Standard

XIYIR
[25-25] 5 Speed
(o 0000 %

[-25~25]
(mvm) 0.000

o
sl
H

Rotation @ Abs ) Rel 25 o 25

& 08 2 owe |
Cal'la]

Eucentric Rotation
Z/TLT

Priority @Z O Tit  [7] Z-Focus Link Eucentric Tit —

115~300]
15.0-309]| gpyz
» 00 E]

UCRF 20.0kV 8.0mm x1.00k SE(UL)

Take a picture of the entire monitor screen (or the
location where the problem occurred) as above and
write down the details of the situation in the logbook.
Send the above information to the person In

charge's email(kalee@unist.ac.kr).

If you encounter a problem while using SEM 3

3. Write a large note on the equipment monitor
saying that the equipment is unusable.
4. The person in charge will come to work the next

day to check the equipment.

v I E - UNIST Portal x M azxazs X+ - X
c 25 ucrfunistackr * B 9 @
88 | & Gaeng's work FRAXHUER JI7l.. G Google UCRF 57| 2 X|. @ YouTube =~ UNIST Portal B Google 912 [I] NaveR UMCL-7I71244 1. & 2 YT - Goo... SoH 24 RE. [ UCRFSERVER - Syn.. e KARA BHELS7|E. @ DGIST SY7|7|4E »

ohgstrlg. ol Zole

Welcome 0|0 MyPage | Editprofile | m

IANST Central Research Facilities About UCRF Equipment Status Data Room Participation Space ~ Q

Education & Seminar

4 n :

pipment Status of Analysis
ReservationfAnalysis Request Y WARIAN

Request

© ]

Download of document Status of Education
ralated to payment Application

November, 2024 >

600 MHz FT-NMR (Varian) L] -

¥, 2024 Equipment Education Schedule

Notice Archive Procedure unNiST

UCRF Equipment
Catalog

This is the procedure to use the equipment of UCRF.
Please ensure the procedure is different by each
2024 HPFH|ZOF A2 LY 7| 2024.07.05 labaratary.

T SO 0l MF HEARS LA In cas.. 2015.08.21

We produced a catalog that
includes the detailed information of
Discount Criteria equipment and the result of

2024 SLAE HRAK UL 0|25 U2EFA 2024.11.12 analysis image.

This is the criteria of discount for the use of

Pt sputter is not working 2024.11.08 equipment. Please refer to the specified criteria of

i di t.
Bio-TEM O|H Z%| 2024.10.24 fscaun

Research equipment sharing

It is a space to manage the research facilities and
equipments in UNIST by transferring them
according to demand

& Materals wa  UNISTNano wa  UNIST Design 4a  UMCTOmdiapinn  w—a  UNIST

AMNiST
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Energy Dispersive X-ray Spectroscopy

EDAX

.uul|||I|m||lllum.
Smart Insight

AMETEK

MATERIALS ANALYSIS DIVISION

www.edax.com

Crystal Structures

73" Cutic, tace cantred };‘. Cutsc, boddy cenered
WA IVA VA VIA VIA

S MG wm 7 M s w9

58 w0m2 59 o0s 80 e 81 e 62 19008 €3 war B4 103 65 1sas0s 68 MM 67 i 63 wode 69 s O e 7Y s

Ce Pr Nd Pm Sm Eu Gd Tb D Ho Er Tm Yb Lu

i @"53".: ewaa‘u"®n 3-‘-9*'8”8".'3'9"-":

1. Click the [Electron Beam]

2. Select the acceleration voltage in [Vacc.]. %
(1.5 times kV of the x-ray value of the element

to be observed or unknown specimens 20 kV)

3. Select beam current (15~25) in [Set le tO]

4. Click [Close]

5. Select [High] Iin [Probe Current]. %

6. Adjust [WD] to 10.

/. Move to the position of the specimen to be

measured and adjust the magnification.

AMNiST
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Recycle Bin

EDAX APEX

"

eDPP Shell

[

Downloads

7]
SAP Logon

Energy Dispersive X-ray Spectroscopy

<. A £

APEX EDS EDS DATA Microsoft

Edge

EDAX APEX™ Advanced

2.5.1000.0001
Wednesday, April 13, 2022

Octane Elite

i
IIII|||||IIII .

Elite technology for elite results.

This product is licensed to:
ULSAN NATL. INST. SCIENCE AND TECH./
KOREA
e & & ]

L Type here to search

. Click [APEX]

AW N R

. Click [OK]

AMNiST

Warning: This software is the property of EDAX LLC Copyright ® 2022,
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C: » EDS DATA = Jang Sung-yeon » Mubarok = 20220804

20220803

C: » EDS DATA = Ulsan uviv = Cun Doo-man » Ahmed Galal = 20220803

Desktop

haver aver a folder.

8/10/2022 4:06 PM

8/10/2022 3:01 PM

8/10/2022 1:24 PM

8/9/2022 10655 PM

8/9/2022 5:45 PM

8/8/2022 5:52 PM

8/8/2022 5:23 PM

8/8/2022 442 PM

8/5/2022 11:45 AM

8/4/2022 2249 PM

8/3/2022 6:02 PM

073737 S50 DAA
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Mapping

EDAX APEX Review BB Switch to Live Mode @ 5 EDAX APEX e @ - & x
Mapping 4 User Apex

/ x | [} Save New + 3 @ Load H Save ( - @ WL 256 x 200 3 save New + i (] @ Load H Save [ =!
D ) . F F . I | | i | S i (0] - g I | H A E| =
A ‘ ROI B NeT _T ZAF ; = BN Update = # Generate €@ Clear T 200 ps - Update - . 3 Generate €@ Clear —
Normal Line = Rebuild Generate Image| |Spectrum| |Quant| Generate (4] 3 Off Element : Designer Generate | (¥ Ea mN Off Enable Drift Element Batch MET ) Designer (GETErate Auto
From Map elete % Colors ¥ Auto Discover bt Delete Correction  Colors ~ Mode ¥ Auto Discaver Report
- Max Pixel Max Pixel Compo Maps P
Rebuild Map S Layout Options Quality 2 Options Ph Library Advanced Reports =
Spectrum View ¥ 8 X Multi-Map View vaXx Spectrum View ¥ 3 X | Mult-Map View AL
Project Tree 20220810 | New Sample | Area 1] Live Map 1 ROI e = @ =
= [ 20220810 18.0K
= B New Sample 17.1K Cu 16.2K e
i+ E Area 1 -
15.2K: 144K L
133K 12661 SETTINGS x
Hak 108K [:I
9.5K 2 90K Detector Cooling
76K & 7.2K cu
57K 54K Det 1
c e
3.8K 36K 0
1.9K o Cu - 18K _ _ Cu Pt Detector Not Ready -m
i‘ Al Ni Ni
0.0K e — 0.0K1 : . - . - . A a2 — e
00 15 30 45 6.0 75 9.0 105 120 135 -8 0.0 1.3 30 4.5 6.0 73 9.0 105
Status: Idle CPS: 9091 o1 Lsec: 81.9 0Cnts 0.000 keV Det: Octane Plus = Status: Idle CP3: 8659 DT: 8.6 Lsec: 81.5 224 Cnts 5.830 keV Det: Octane Plus '
Imaging View Imaging View - iy
_ROI (100 b s 0 K_ROI (6) *
T, * 7]

Mag: 500 kV: 20.0
Frames: 8 Dwell(uS): 200
Size: 256x200
8/10/2022 4:02:49 PM
Stage 0,0,0

-
-
-
—r
e

x

Notes

oo I G -

CPS 8558 Amp Time 3.84 Take Off 34.0° eV/Ch 10 WD 10.0 mm Aug 10, 2022 04:09 PM CP5 8375 1 Amp Time 3.84 Res 1279 Take Off 34.0° eV/Ch 10 5 Aug 10, 2022 04:09 PM

A0 ! e P 409PM - I 209 PM
A Type here to search g é ko & AE § Raintostop ~ T d) N £ Type here to search . é ko B A § Raintostop ~ £ = o

8/10/2022 ¥ 0/2022

. Click [Switch to Live Mode]
. Click the arrow next to [Acquisition]

Click [Acquisition] and click [detector
. Click [CLOSE] and click [X]
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Create Account

www.ucrf.unist.ac.kr 1
m [ ] save ID Forgot your password m
ANhisET Central Research Facilities About UCRF Equipment Status Data Room Participation Space  Q

1. Click [Sign up]

2. Click [UNIST Member]

3. Input [Portal ID/PW] — Click [Confirm]
Please check your information

4. Input professor name In [Principal Investigation]
— [Professor search] — professor name

5. Click [Create Account]

IArisST UCRF

‘ UHNIST member l 21|'|||-=.rr,; member

ﬁﬁﬁﬁﬁﬁﬁﬁ

m=k*m (@ unest.ac. kr

FEEEEEEER
*

0ok

25

AFX YRS

20%39
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http://www.ucrf.unist.ac.kr/

Access Permissions Application

i AlO|E

www.ucrf.unist.ac.kr

x  +
& ucrfunistackr

e ECE

' = X B Access Permissions Application X +

B B @ : & c B ucrfunist.ackr/participation-space/access-authorization-form-basic/

etgstaa. ol zory [l Waols @ APxAER

orgatie. o zord [l

Welcome O1Z40f Mypage | editprofiie | [T HETH

NisT Central Research Facilities About UCRF Equipment Status Data Room Participation Space

Notice

4  =m

Equipment Status of Analysis

Reservation/Analysis Request

Request

3

Download of document Status of Education
ralated to payment Application

Notice Archive

UNIST TEdt 2 4257 S8HEE AL

HR-TEM is broken.

Request SU8220 Cold FE-SEM Data Backup(~...

[Due date: 5/30] Repair of Cold FE-5EM

[MALDI-TOF/TOF] Problem and Mew Introduct...

https://ucrf.unist.ac kr/en/category/space/notice/

1.
2.
3.
4.

2021.07.30
2021.12.20
2021.12.16
2021.11.24

2021.11.18

Trvaar 8 T
Access Permissions Application

Education & SR
FAQ(TEST)

Advanced TEM « -

b, 2022 Equipment Education Schedule

Procedure UNIST UCRF Equipment
This is the procedure to use the equipment of UCRF. CENTRAL C t I
Please ensure the procedure is different by each RESEARCH atalog

laboratory. FACILITIES

We produced a catalog that
includes the detailed information of
Discount Criteria equipment and the result of

) analysisimage.
This is the criteria of discount for the use of

equipment. Please refer to the specified criteria of
discount.

Research equipment sharing

tis a space to manage the research facilities and

equipments in UNIST by trans’erring them m “

according to demand.

Click [Participation Space]

Click [Access permissions Application

Fill out the UCRF(UMCL) Access Application form - Access Authorization Officer:

Click [Apply]

IIFHST  Central Research Facilities

Participation Space

Notice

Education & Seminar

Tour Application

Access Permissions Application

Q&A

FAQ(TEST)

About UCRF Equipment Status Data Room Participation Space Q
AcceSS Permisslons Application Participation Space > Access Permissions Application
UCRF(UMCL) Access Application
Date for -]
entrance
Department Advisor MERZ
Download of
CLIMmeEs
Name C‘| >0 ralated to payment
) Student ID No.
Applicant ) 24186 Status of Education
(StaffID No.) Application
Office Select H 9
lacuC
E-mail @ | unist.ac

Equipment for
use

Reason of

application

- When reissuing the ID card, you must apply for

access again on UCRF website.

Kang Yeong-bi(052-217-4168)

AMNiST
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http://www.ucrf.unist.ac.kr/

Request for Self-user

About UCRF

Request for Self-user

Equipment Status

After pass the test,

1.

N o O &~ W D

Login UCRF website

(www.ucrf.unist.ac.kr)

Click [My Page]

Click [Request for Self-user].

Select [Materials Characterization Lab]
Select [Electron Microscopy]

Select [SU8220 Cold FE-SEM]

Click [Apply]

AMNiST
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Reservation

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

Z™ Reserve Equipment - UNIST Por X +

&« & @ portal.unistackr/in/portal

* @ :

ArisT

22727

| Switch Position

HEN
KOR  E
|

Home Human Resources Research Project  General Admin. Integrated Settlement I Research Admin. I Bulletin Board

HAMH|  FHHE0 Intellectual Property  Research Equipment(Common)

" To-Do List Apply for Equipment Reservation

I Reserve Equipment I Pull-down Search Menu

* Reserved Equipment Lis

P AEANE Tl EE 4 View
" Equipment Status Reservation Date: | 2021.01.... [¥] ~|2021.10.... [Y] V| Apply for Reservation
ification: L7 7 A A ification:
- CICHR} olF =3 1st Classification: | UMCL B4 v 2nd Classification
- 2gH| AE
22| At

Input Results

Equipment Name:

rh
a2
ra
|

List of Equipment Reservations

iy

3 afpply || & FE (| Reservation cancel s Input Results

P 2Ea% |[ g WetEX

Select M2 Status = Application Classification Equipment Name SIS

|1| The table does not contain any data

Chief of Research Feservation Date  Reservation Time 2nd Classification Mame 1st Classification

fit

Free_Longterm Applying Date

A

AMNiST
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Reservation

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

EELE;

M X

H|

Py

B &I kalee@unist ac kr

[T 24186/ 0| Z 04

G ZF AL

24186

0|2 Of

UMCL- 7| 7| 244

Z= =" | Electron Microscopy

=28 | sUT000 FE-SEM

ST 2021.07.22 1]

oordof g =2

m

2 AR 07I22(5)
09:00~09:30
09:30~10:00
10:00~10:30
10:30~11:00
11:00~11:30
11:30~12:00
12:00~12:30
12:30~13:00
13:00~13:30
13:30~14:00
14:00~14:30
14:30~15:00
15:00~15:30
15:50~16:00
16:00~16:30
16:30~17:00

S<ARSERSERSRRAER SRS RRA RS AR A

17:00~17:30
17:30~18:00
18:00~18:30
18:30~19:00
19:00~19:30

o | ey Y

19:30~20:00

07/23(=)

<

< IRSERSER SRS BE SR SRR A

07/124({E)

<AR<BRS AR A

07/25( )

07Ti26(E)

nd Y O Y Y Y Y Y

07/27(=h

07/28(=)

07/29(=)

07130(=)

0TRE)

Select the classification and equipment
Select the time you want on white box
- Yellow box : my reservation

- Red box : others reservation

Click [Application]
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Reservation cancel

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

u [ ] _ [ |1
IJ rllE r Hx|EE2E 7|&XEY o]Hol'Y | switch Position | Settings | Site map | Log out Q, NN

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

HEH  HHIEO  Intellectual Property  Research Equipment(Common)

* To-Do List IC!-HI U:Ilgiﬂzg o ST
Reserve Equipment =& =A .
" Reserved Equipment Lis
* AFSAS T HE -4 ==
: =TT i - ok HEAU= SEAST UK BTERE =
+ Equipment Status O UL | 2021.07.... [T] ~| 2021.07.... [T] | f s ™ i
- R U =3 22 | UMCL-7|7| 244 v === | Electron Microscopy v Zid| = | SUT000 FE-SEM v + 20 EHH| T £
" 29 A&
2| X} O
Slojera| A s 2 -
(| =5 ot E =3 (& S HEOiE | A o U || (gl B®EEE || [gl HHSX
H=] | M2 | ME HEFE HHZ o= X3 et AU 0| 25 & Kt 0| 2F A2 MER | OAE 2R3 2R3 A T2 BIIYE HEEXH HHHS
1 m o | cieEA= Self SU7000 FE-SEM 20210722 22:00~24:00 0 Electron Microscopy UMCL- 77| 244 2021.07.22 12:24 2021061388
o 0 24 Self SUT000 FE-SEM 2021.07.22  20000~22:00 0 Electran Microscopy UMCL- 7/ B4z 2021.07.20 21147 2021060863
o O 24 Self SUT000 FE-SEM 2021.07.22 18:00~20:00 0 Electran Microscopy UMCL- 7|7/ &&= 2021.07.22 09:00 2021061306
o | EEE Self SUT000 FE-SEM 2021.07.22 1500~16:00 0 Electron Microscopy UMCL- 7|71 E&x 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

1 - NN
IJF"E r AR H28 7|=X &Y o] H0lE | switch Position Settings | Site map | Log out Q, KOR | ENG ===

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

HEH HHIEO  Intellectual Property  Research Equipment(Common)

" To-Do List IC!-HI U:Ilgliﬂ:g o ==%
Reserve Equipment 35| =7 .
* Reserved Equipment Lis
- AHEALE HH| H#E 4 =5
* Equipment Status GeruAr | 2021.07.... 1] ~ 2021.07.... [4] VIHSRE [ aEgs [ E8Ns [ ®Uxs (7 [
- CHOIRF 2% =3 H22 UMCL- 717|844 v Z =2 Electron Microscopy v ZrH| T | SUT000 FE-SEM v + 2E FHEEHES
" 23| A=
22| &} -
Bujojora| A e 2 -
=% + a8 || &8 || [ AH o HEUS () 7 HA o St || g 288F || Lyl WSX
A% HE  UE HESLE ZHE SlE=P g ESEEA 0| 2k &f 04| = AL MER AT =258 HEFT BH =2 E712e WHEEXR Hefgs
1 m a s Self SUT000 FE-SEM 2021.07.22  22:00~24:00 0 Electron Microscopy UMCL- 7|/ 24z 2021.07.2212:24 2021061383
a He s Self SU7000 FE-SEM 2021.07.22  20:00~22:00 0 Electron Microscopy UMCL- 7|/ 24z 2021.07 20 21:147 2021060863
a HeE Self SU7000 FE-SEM 2021.07.22  13:00~20:00 0 Electron Microscopy UMCL- 7|/ 2&= 2021.07.22 09:00 202106132086
a Ol Self SU7000 FE-SEM 2021.07.22  15:00~16:00 0 Electron Microscopy UMCL- 7|/ 242 2021.07.21 12:09 2021050969

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).

2 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-AMO9 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.

(5 A person who violates above paragraph O ~®) 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).

AMNiST



Guideline of the operation of the UCRF UMCL

2 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 Iirrelevant 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 l[aboratory 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

3 If there iIs 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 reguests 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.

(5 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 iIs 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.

(9 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

(D 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.)

2 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.

2 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.

@ 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.
5 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

D 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

iImposition.)

. Case description Penalty
pomts

- Equipment is used by an unpermitted user who does not have a qualification of self-user.
- Equipment is used without reservation(Including excessive use of equipment without additional reservation

A user operates an unpermitted function of the equipment

An abnormality or malfunction discovered before or after using the equipment did not immediately reported to the
manager

5 Damage, malfunction, and loss of equipment due to user negligence (* The user Is responsible for all costs incurred due
to the negligence. *)

A user does not provide the accurate information of the sample to the equipment manager, which is essential for
protecting the safety, equipment or facilities

A person causes the leakage of a harmful substance, gas, or any risk of fire

nA person uses or occupies the public items and other person's items without prior consent

“A person leaves the laboratory without switching off the lights, locking the doors, tidying up the area, etc. after using
equipment

(10F A person does not follow the common lab safety rules(including clothing, prohibition of eating, etc.)

w w

w

3

S
1
1
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.

2 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.

Penaltypoints | Adion

- 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
; - Send an official letter of action to the affiliated department(institution)
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