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Capture All SEM MAP Image shift

CSsS
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Remove the specimen and click [Exit(EVAC)].

Current
vacuum status

>1.0E+5 Pa
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Save All SC Vacuum Undo
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Alignment
Beam align Reset Reset All
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Stigmator align Y

_offt |

nator correction

X 4 > |76
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Vacuum settings
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List2
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Optics

Electron beam

Lo EEEEe -

Deceleration Specimen bias(+
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High 300 v | No3-50um w
Current —_—
measurement
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SEM Data 0| &

B UCRFSERVER - Synology Disks: X <

1) Open

Chrome »
Internet Explorer e
Firefox (Window XP) [‘!

2) Type
10.24.9.32 (Online, Windows 10)
100.100.100.30

(Offline, Windows 10 <)

B UCRFSERVER - Synology Diskst X = on“ne
& C (&8 10.24.9.32

st Of @y = . UNIST Portal <& Microsoft PowerPo...

&8 UCRFSERVER - Synology Diskst X+ Offline
C (@ 100.100.100.30)

- UNIST Portal <& Microsoft PowerPo...

B =220 X

3) Login UCRFSERVER

UCRFSERVER

279l

1. SEM O|O|HE &=Z& I USB At&2 =4l

2. Web browserg Gl 2 &g L|Ct.

3. F2AH0] 100.100.100.30.2 AUHTHL|LC}.
(LabO|A| Ct2 BHS [ = 10.24.9.322 &)

4. Lab IDQ} H|EH E =L

5. Nz W Z2HE &0 20 Z20E TsL| T
6. SEM O|O|HE &9l Z24 0| dragg L Ct

7. 0|&0| =M H= =L

- UCRF server = @Al BFX| 5|4 = (4035)
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Adl &8 2 Checklist

StubO| Al sampleS M| 7{ gt L Ct.

Stub= O Et== 5Otz L L.

Specimen holder& A|Xt2|0] 205 LICtH %

FHO|LF S5 Y 0|8 Al [Daily checklist in lab]
of

Off check& orl ™ AXAL 1001\ A E=LCE.

-
X ER==U MSEE

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,ulau-:mq gafety =igns, personal protective equipment, first

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%al:: 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

(sign)

Lab Director Signature

(sign)

AMNiST
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SEM AR 5 E2H|7} LMEIUS A 1

= SEM X PC X £ Zot= B&
Electron Beam [off]S
C

SU7000 program= Et
PCE SERLLCL

1
2
3
4. [EOC power]E &L|LCt
5
6
/

e

102 2, [EOC power]E ALILCL.
PCE AL LY.

SU7000 program= GL|CLHIBHZ= B2)

« AIHO| A% 20l HE

1. AIHO| Q3| D E|X| LOtM
/

2. Charge up ¥4t —

coating= [ oliOfgt
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SEM Home System Management ® Normal 'O Details Fi Top panel [E Bottom panel

Vacc Ie Photo Display ete. =
SET i i Y
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Just |""5500  x5.00k  Round - - - o — | . . . - I: LOCK
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{EF=10)
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% (B[] 03 @« o485
] Digital adjust
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Probe current () Norm (@ High | Detail
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X
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o 00 - e
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&
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Priority @ Z ()Tt  [] ZFocus Link Eucentric Tilt —
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%

=

%
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: 1503091 epxz I

(Ié%] 4 [| » 00 D
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- EDS PC M& &(PW: ucrfumcl1!)

= EDS 2™ OF2f| connection problem! 277t EE& A2

e @

EDAX APEX
Mapping
@ Fo) m f EI HD @ 3 save New & { I mg
0 \ N B L Update -
Collect Ref. Survey Normal High £ N Enable Drift  Batch Designer Generate Auto
Image - Delete Correction Mode Report
Acquisition Fl Spectrum Fl Quality Fl Layout Options Advanced Reports

g Ve AL AL

¥ O X Spectrum View

& User Apex

QX

i ——— ——————————f——— S —

IE‘ 1.00
@ 0.90:
IE‘ 0.80:
Project
HDF
Recent -~
20231121
20231121
231121 5C
231120
231118 -
UIBNE RIS 5 D 8 Search
Create
IS Print I options 3¢ Tools
Search
Element Line Wt % Weight % Atomic % Error % P/B Ratio Net Int. R A 0K
0.30
0.20
0.10
0.00
o
Status: Idle

Amp Time 0.12 < Take Off 34.0°

£ Type here to search

CPS: 0 OT: 0.0 0Cnts 1.180 keV Det: Octane Plus

Nov 22, 2023 11:54 AM ‘Connection Problem!

1. EDSPC 1111, SEM 2 L|H 7 4=*4 EDS detector =

o] M@l 117

2. 10X 5| EDS detector T & CtA| 74 = EDS PC 7{7|
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NoticeOf| A =@l FEEEL|LE 2| 2= E|H O
olg2 _|_'A‘|_EI|__

— o — d

°
v = E - UNIST Portal x M =3nazs x o+ - x
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Welcome 0| Z0f My Page | Edit profile m

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

Education & Seminar

5 i o e i £ November, 2024 >

Eq u‘ipme nt ) Status of Analysis VARIAN MON  TUE WED THU
ReservationfAnalysis Request
Request

(&

Download of document Status of Education

ralated to payment Application
600 MHz FT-NMR (Varian)

ok, 2024 Equipment Education Schedule

Notice Archive Procedure UCRF Equipment

NI
This is the procedure to use the equipment of UCRF. CENTRAL C
atalo
Please ensure the procedure is different by each RESEARCH g

2024.07.05 labaratory. FACILITIES

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

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
discount.

2015.08.21

Bio-TEM OIH ZX| 2024.10.24

Research equipment sharing

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

UNIST Nano e UNIST Design 44 UNISTDadiatinn  wa  UNIST
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Energy Dispersive X-ray Spectroscopy

EDAX

L3
unllhlunnlllmn

qurf lnsight. WWW.edOX.COm
AMETEK

MATERIALS ANALYSIS DIVISION

Crystal Structures

73" Cutic, tace cantred ';-f Cutwc, body ocendered
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58 w0m2 59 o0s 80 e 81 Ny 62 19008 63w B4 s 65 sual‘ M2 67 a0 €3 wo2e 69 s O 1k 7Y T
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Ener

Recycle Bin

EDAX APEX

€DPP Shell

[

Downloads

|2
SAP Logon

L Type here to search

. [Create Project...]

. [OK]

= =

y Dispersive X-ray

4 A £

APEX EDS EDS DATA Microsoft
Edge

EDAX APEX™ Advanced
2.5.1000.0001
Wednesday, April 13, 2022

Octane Elite

Elite technology for elite results.

This product is licensed to:
ULSAN NATL. INST. SCIENCE AND TECH./ ‘Warning: This software IS‘IhE property of EDAX LLC Copyright © 2022,
and is protected by copyright law and international treaties. Use of this

KOREA software is defined by the license agreement within the software's
M W & & & 1 installaton.

[U|L

1
2
3. [Project Name]d
4

—

AMNiST

=2 L C

=

Illllllhllll L

Spectroscopy

3:45PM
8/10/2022

§ Raintostop A %I 4)

Collect
Image ~

Imaging View

Quant Results
=1 Print

Element

Spectrum

o

Ref.

5 Options  J¢ Tools

Line Weight %

Mapping

MDL

]

Nermal

Atomic %

Error %

Manual

Net Int.

Amp Time 3.84

EDAX APEX

ﬁ Switch to Review Mode 0 -

[ 4

4 User Apex

QX

3 save New _g_ g é - m%
Enable Drift  Batch & E
] Gener:
Correction Mode signer enerate
* 0 X | Spectrum View
1.00
0.90
0.80
Project
Recent
Create Project
Project Name | Mew Project
Sample Name| New Sample
-m ICEL
crete [1c ]
Search
A F 2 0K
N~—~
0.30
0.20
0.10
0.00
0.00
Status: Idle

Res 1279 Take Off 34.0° eV/Ch 10

1.00 200 3.00 4,00 5.00 6.00 T.00 8.00 9.00

CPs: 0 CT: 0.0 0 Cnts 1.180 keV Det: Octane Plus

Aug 10, 2022 03:46 PM
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Energy Dispersive X-ray Spectroscopy

Mapping

(N7
@ (o B A O ¥
Collect Ref Survey Normal Manual
Image ~
Acquisition Fl Spectrum Fl Quality

Imaging View

Quant Results

i Options ¥ Tools

Element Line

I% Print

Weight % MDL Atomic % Error %

L Type here to search

1.

. [Save]

Amp Time 3.84

[&- Save Mew

. [Detector

EDAX APEX

% £ 8 ©

Enable Drift ~ Batch

Designer Generate Auto
Correction Mode g Report
Options Advanced Reports 1
¥ R X | Spectrum View

* 0 X

1.00

090

=) 080
A Save HDF5 File X
<« A » ThisPC » Local Disk (C:) » EDSDATA » v [J] Search EDS DATA =
Organize « MNew folder =z - o
A - & - A
@ OneDrive Llame Date modified Type Size
. ASEM 8/2/2022 1:31 PM File folder
@ OneDrive
Capro 8/2/2022 1:31 PM File folder
| ThisPC Cho Seung-he 8/2/2022 1:31 PM File folder
I 3D Objects Jang Sung-yeocn 8/4/2022 11:23 AM File folder
Kang Seck-ju File folder
- 8/2/2022 i
1 ] Documents Ku Kang-hee 872 File folder
Kwen Soon-yong 8/2/2022 1:31 PM File folder
¥ Downloads Kwon Young-nam 8/2/2022 1:31 PM File folder
; b Music Lee Dong-woog 8/2/2022 1:31 PM File folder
&= Pictures Lee Hyun-wook 8/2/2022 1:31 PM File folder
1 m Videos Park Hye-sung 8/2/2022 1:31 PM File folder
i Local Disk (C)) Park Jae-yeong 8/2/2022 1:31 PM File folder
Pusan univ 8/2/2022 1:31 PM File folder
= MNetwnrk &7 I e . &7
File name: | 20220810 "
Save as type: | HDF5 Files ~
A Hide Folders I Cancel
T
0.00:
0.00 1.00 2.00 3.00 4,00 5.00 6.00 7.00 8.00 9,00
Status: Idle CPs:0 CT: 0.0 0 Cnts 1.180 keV Det: Octane Plus

Take Off 34.0°

FL CF

HT 150 kv

& s6°F Light rain

* 0 X

EDAX APEX
Mapping

@ ) "l\_,-{J 512 x 400 Lan 3 Save New + @ i . @ Load I save mg

C : 4 200 ps ] rdate -4 E # Generate €@ Clear é -
Collect | | - Off Enable Drift  Element  Batch NET Desi Auto
: Manual 6m 255 ! ¥ Auto Discover esigner Generate
mage Mas Pixel Correction Colors Mode T RS Report

Acquisition Quality Layout Options Phase Library Advanced Reports 1

Spectrum View

a0.0:

800

700
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50,0

400

300

20,0

10,0

00
0.00 1.00 2.00 3.00 400 5.00 6,00 7.00 8,00 2.00

Status: Idle CPs:0 CT: 0.0 0 Cnts 1.180 keV Det: Octane Plus

Imaging View

L Type here to search

Amp Time 3.84

F N

[

Take Off 34.0°

eV/Ch 10

HT 150 kv

Aug 10, 2022 03:49 PM

5

Rain to stop

. T ) u'
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Mapping

EDAX APEX

Line Mapping

7 X
& User Apex

@ > N .{J 256 x 200 T [ Save New + @ ﬂ\ ® @ Load = save mg -=
A 200 ps - Update -4 # Generate € Clear =
Collect  Collect Cx i Off Enable Drift  Element  Batch NET Designer G t Auto
Io=zze el fm 365 Delete Correcti Col Mod v Auto Discover g Enerate Report
N orrection olors ode ey epo
- tion Quality ] Options Phase Library Advanced Reports =
Spectrum View 2 *h
N—
90,0
0.0
E =G
70.0 SETTINGS x
60.0
50.0
400 Auto Beam-OFF
30,0 m
o dj
100 HT On/Off 1 %
oo 200 ‘
0.00 1.00 2.00 3.00 Al : v % 7.00 8.00 9.00
Status: Idle CPs: 0 DT: 00 0 Cnts 1180 keV/ Det: Octane Plus MAGNIFICATION | 500 0
wD 1 m 8
IR VB 0000 0 4 I TS B v q
1 rd
READ STATUS

CLOSE

Amp Time 3.84 Take Off 34.0° eV/Ch 10
A

[

Res 1279

[Mapping] - [Acquisition] € 2| 2

= =
= =

e LIC,

[Collect Image] =l SFL| Cf.

= =3I
= = "1

AW N R

[Cameral]

Aug 10, 2022 03:53 PM

Rain to stop

AFTT

X

AX AP I =
o pe = Mapping Ap
m > Y /] 256 x 200 [ Save New + | U @ Load = save =
e L 200 ps 118 -A i = B Generate €@ CI 6 mg =
s p ndate L enerate ear
Callect| | Collect Manual Ham o PeEE Off Enable Drift  Element  Batch NET Designer Generate Auto
| anua 1m 36s Delete Correction  Col Mode v Auto Discover Report
Max Pixel Lol Compo Maps . i " B
256 x 200 |[REIERE0N | 1024 x 8 : Options ibrary Advanced Reports .
* X
2048 x 1800|4096 x 3200 8192 x 0
Auto Enhance Auto 5/N
Dwell (ps) 30,1 = 0 min 7 sec
- —._\i—/'
Collect Image Delay (ms) 500
-y
Mag Reference rd
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Height (mm) fa.0
Tilt
Tilt Correcticn
| -
0.0
0.00 1.00 2.00 3.00 400 5.00 6.00 7.00 8,00 9.00
Status: Idle CPs: 0 CT: 0.0 0 Cnts 1.180 keV Det: Octane Plus
-0 X

IR VM 000 0

=
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=

Amp Time 3.84

Res 1279
A

[

Take Off 34.0°

eV/Ch 10 WD 10.0 mm HT 150 kV Aug 10, 2022 03:52 PM
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Mapping

Mapping
LY/ 256 x 200 . m. Save New
@ P W L
4 v 200 ps . Cdate
Collect  Collect Manual CaHR e
Image ~ m 365 Delete
Acquisition Fl _@ 1 Layout

Spectrum View Quick
Standard

20.04
80.04
7001

60.01
IE 50.0
40.04

30.01

20.04

10.04

004 . v
0.00 1.00 2.00

Status: Idle CPs: 8535 CT: 8.2 0 Cnts

Imaging View

CP5 8535

L Type here to search

Enable Drift  Element

5.830 keV

Aug 10, 2022 03:57 PM

[Manual] & 2|
. [Quality] &2
[

Resolution]!

= 2|5

1
2
3.
3

Spectrum

A
File
Collect  Collect
Image -
Acquisition

Spectrum View

]

70,04
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40.04
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0.00

Status: Idle

Imaging View -

L Type here to search

[& Save Mew +

-4 @

T Off Enable Drift  Flement  Batch
Correction Colors Mode

Max Pixel _
Options

EDAX APEX

Compo Maps

MAPPING PARAMETERS

Resolution|

: 1 Frames|
3.00

5.830 keV Det: Octane Plus

b4

+ Duration : 00:01:36

Amp Time 3.84 Res 1279 Take Off 34.0°

A

s

eV/Ch 10

AMNiST

Aug 10, 2022 03:57 PM
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Mapping

EDAX APEX to R - 7 X 4 EDAX APEX E F 9 - 7 x

Mappin 4 User Apex rum Mappin 4 User Apex
pping P pping P

256 x 200 | [ Save New | A “ () Load Save =] 256 x 200 ; 3 Save New | (] Load Save =
200 ps J— mn e ‘T &G Clear ) ﬂa 200 ps J— mn e ‘T o Clea ﬂa
mEm | & Update of Elemant - o ' -lea Collec Ham 0 PeEE Off Element ET ) -
1m 36s elete Colors ¥ Auto Discover 1m 36s Delete Colors ¥ Auto Discover
. : Max Pixel ) Compo Maps ) N : Max Pixel ! Compa Maps )
Acquisition Fl Quality 1 Layout Options Phase Library Advanced Reports 1 Acquisition Fl Quality 1 Layout Options Phase Library Advanced Reports 1
Spectrum \| Collect v 3 X | Multi-Map View AR Spectrum View v 3 X | Multi-Map View AR
Click to Start/Stop Acquisition ID Confidence: 95% @ ID Confidence: 86% @
l 207 Cu 160K Cu
138+ 2.46K-
i Al
§ LT
921 1.64K
] ] B
69 Cu . 1.23K
i Map Starting
46+ | . . . . 0.82K7
Mapping duration approximately 1 Mins / 8 Frames,
- but you can stop the data collection at any time. ] I's
23 l ICu ¥ P Yy 041K Ni Ni U pt Pt
0 s ki L el stomnsaedd i R -‘- --"L'-‘- o Bl el Surveying collection region before commencing. This 0.00KA . z z : : A _— - :
0.0 6.0 73 9.0 10.5 120 will take no langer than 30 seconds. Click Stop button 0.0 15 30 45 6.0 73 9.0 10.5 120 13.5
to abort collection.
Status: Collecting... CPs: 8436 CT: 84 Lsec: 0.5 4 Cnts 5.830 keV Det: Octane Plus Status: Idle CPS: 8304 CT: 87 Lsec: 19.2 53 Cnts 5.830 keV Det: Octane Plus
Elements found so far: C Ko, O Koy Al Ko, Zr La, Cu
Keo x
Imaging View
onfirm elements after preview .
[:][ — Possible EDS Elements G)
2 :
]
H He 5
. ekl T
Li| Be Ne =
&
N3 Mg Ar =
K| Ca S Ti V Cr Mn Fe Co In Kr ™
Rl 5r Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
Cs| Ba La Hf Ta W Re Os Ir m Au Hg Tl Pb Bi Po At Rn
Fr| Ra Ac
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
UnForced ¥ Auto ID E Lock Elements UNDG CREAICAIE
0 Forced Forbidd
s0um o QrRIEEEn oK CANCEL

Amp Time 3.84 Take Off 34.0° eV/Ch 10 Aug 10, 2022 03:57 PM Amp Time 3.84 Res 127.9 Take Off 34.0° eV/Ch 10 Aug 10, 2022 03:58 PM

A A
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EDAX APEX

? X EDAX APEX N Switch to de [ 4
Mapping A User Apex Mapping 4 User Apex
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200 s .18 . 1 hd T 200 s 4. 18 . i o = .
1m 36 Ca mN Off 13 Element E > ;.; - o C Auto m %6 2 mn Off = Element  Batch ET J,_; D- De
- = Delete < uto Discover Re sli5 D uto Discover R
: Max Pixel C_‘"‘m - Compa Maps ) . . Max Pixel C_‘"‘m Compa Maps
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Research equipment sharing
tis a space to manage the research facilities and
equipments in UNIST by transferring them m “ =
according to demand.
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About UCRF Equipment Status Data Room
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2. [My Page]E& 2&!gtL Ef

Request for Self-user

3. [Request for Self-user]& = &/atL|LC}.

4. [Materials Characterization Lab]S 4 E4
er L Cf.

5. [Electron Microscopy]S M EiStL|C}

6. [SU7000 FE-SEM]S MEHSHL|C}.

7. [Apply]E 2 & 2L Lt
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