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« Align the SEM and ION images to face the same place
Eucentric Position « Stage 52° Tilt — Stage move (Mouse scroll button)

* Fit using Beam Shift to make the ION image identical to the

SEM image
@®
Deposition
. « 0.1 nA— Rectangle — PT dep (Rectangle)
Deposition
« X=10, Y=1, Z=0.5 (um)
@ Cleaning |- = = = = . —. =
I !
|
« 3.0 nA or higher : ;
Milling « Regular Closs section I :
I
- X=10, Y=8, Z=5 (um) :_ :
@)
* One level lower than Milling current Milling
(Regular)

* (Cleaning Closs section
e« 7Z=5(um)
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Check the equipment

Y ald e d@feer @@ e- 0> 2e

Activate the window
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@ Click ‘ION screen’

Click ‘ION" — Check ‘Beam Heating'— Heating — Click “Vent’
White : First user of the day, click on Beam twice (Double click X) — The red bar is
full and turns green (takes about 5 minutes)

Green : A previous user exists. Equipment ready to use

R T BT
Ty

ARl

Beam On Beam On

Green
Heating not required

White
Heating required

= E (I - Am N
) o8l [
—Vacuum
[ Vent
[ |-wode :
| | @ High Vacuum @ Vent
a T B
G -
Systermn
Wake Up Sleep
Column @
UL
Beam On _J _]D
(@ Check ‘Heating’
Beam
Stigmator Beam Shift
_ +
Tuning
Lens Alignment Source Tilt
Detectors
Contrast 503
4 »
Brightness T ”43 4
< »|
Status

Specimen Current -079 pPA
lon Beam Current -0.99 PpA

Chamber Pressure.  3.35e-6 mbar
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2) Sample loading : Requires personal sample holder (Maker’s Lab <Jae Hoon Cha> 35,000won 1ea)

Check the pin

%

Carbon tape attach Sample attach holder fixed position holder fixed

% Tighten while pressing
with your fingers

, b v

> LA T

el ST
) N * 8 = <' - S L “

L& @ We -
Load holder Screw fastening

Check the pin position
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3) Click ‘PUMP’ — Check vacuum 5

4) Check ‘Electron Baem’ 5) Check ‘Ion Baem’

M Click ‘'SEM screen” — 5 kv, don’t change current @M Click ‘Ion screen” — 30kv, 50pA

@ Baem Shift — Click mouse right button — Zero ® Baem Shift — Click mouse right button — Zero
® Beam On ® Beam On

Click ‘SEM’ | . = e Click ‘1ON’
@ L=t .| {055, 3;‘0";':1«] 3n.uk~/‘ e l P & i . 12 o s i ] @
. — - @l @ Click
Beamn @ @‘ @' Beam On 6) Stage pOSition X = O, Map Coordinates ITiltI Navigation |
Stigmatar Beam Shift L m GoTo
‘ Calumn , @ Y = O CI):I E—':i — Enter v |0.0000
—f _T; : 2 vy [ooood | 1 X=0Y=0
| —]D [~ z +4/0.0001 mm
T 00 v| ° .
®, @ zero State of Beam on (Yellow) rr [16 S
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Link Z on Link Z off
1) Click 'SEM” — Click ‘Pause” — Focusing (1,500 ~ 5,000x)
2) Click 'LinkZ' & — Check 'LinkZ' #& — Z=10— Enter ﬁ \ ﬁ ‘

3) [If focus is bad and Link Z is off, Refocus — Repeat ‘Process 2)" again
(@ Click ‘Pause’

=

'% & Q |s000x  [s.0kv 7]23nA | &| & \_Yjam_q T |512x442
(3 Focusing @ Click ‘Link Z’

®) Click
EEI=E L
-Stage

Map Coordinates lTiIt] Navigatiunl

|| |Target ¥ GoTo

T 0.7654 mm
| -5.9342 mrm

v z +,g,|10 mm
@z=10 [ .

[ Compucentric Rotation

() Check ‘Link Z’
[23na A|9 Y @[ 15 ] @ |[512x442

Q@ m- S 280

B

Q 5000« [s0kv

-0l S - Bl -

Add

Last Position
GRID
Position 1
Position 2

If you click the SEM,

@ Click SEM the bar will be blue - Magnification b4
[ Couple Magnifications
‘ Magnification 5000 x
1E3] _ I3

.
-
L4

WO mag B3| 33172022 || s 1] i) e | of | 3130/2022 | CUrr HY mag [ WD s 3 LI e e o= — 2
( | te | 11:15:37 PM | 300pA | 300KV | 15014% | 193 mm i~ Detector Settings - &g

£ | HY ‘ D ‘ |
ETD | 500K |1 21.5mm | 5000% | 10:42:53 AM
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Eucentric Position

urfsT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

4) Find sample (3,500 ~ 5,000x) — Find specific point in the
horizontal direction of the sample (%specific point) — Move the
* part to the center of the SEM screen — Reduce
magnification (500 ~ 2,000x)

5) Check ‘Link Z' & — T=7— Enter

6) Press the mouse scroll button in the lower right screen
(yellow bar appears) — Move the stage by moving up or down —

Re-centering of the % point (Same position as before Tilt)

[sokv  [23ma

[sokv  [23na

% part moved down
-

*&s

sample |

l| HY l WD |ma'g'83“ 313172027 || o ()] |11} et |
) | 500Ky [ 10.0mm | 6003 | 10:47:16 AM | ]

e B

Stage

Map Coordinates ITiIt] Navigation] |

IActual v I :

Fx  [o7238  mm

[~ ¥ I—B_SBT mm A |

miz +W mm A

rr [to =]° =
TR |16 T W

33112002

9 |§-det| X 07238 un-| J
=R |y -8.9800 mm (L7 [ 10:48:21 AM |
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Eucentric Position UrisT

7) T=20— Enter e E

—Stage
Map Coordinates |Ti|t| Navigation]

|Target v l | GoTo

R IEI.?239 mm A

Re-centering of the % point (Same position as before Tilt) Ty |80  mm
[ +5|9.4238 mm

VT 20| >
10) Focus the % point by magnifying 5000x TR |16 >

@ @7@7] sox [s.0kv | 23A

8) Press the mouse scroll button in the lower right screen

(showed yellow bar) — Move the stage by moving up or down —

9) T=52— Enter — Re-centering of the % point

R -3 E-aR

B & | o

[sokv [zsm ]| & | 9 Y @[«

7| & |0 Y &[]

- J
C e

£

% part moved up
% part located in the center

| det HY WO mmag EE‘ 12027 || e 1 00 i) et | ’ det Hv WO |mag 53‘ 33172022 e 50 (111) et [
“io | ETD | 500K [ 10.0mm | 500x || 10:47:16 AM Gi | ETD | 500K |84 mm | B50% | 10:49:18AM

| det | HY ‘ WD mag Ea| 313172022 s | ] 1) et
S | ETD | 500KV [[85mm | 3500% | 10:51:23 AM
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Eucentric Position

11) Click ION’— 0.1 nA — 3,500 or 5,000x (Same as

SEM or one step lower magnification)

12) Live— Adjust ‘Contrast, Focus’

13) Align the SEM and ION images equally with
Baem Shift

o
@ magnification @ Check ‘current’

@ Click ‘ION’ Afctl‘va/te the windows

mag B3| 313112022 | . | [] | et .". 31022 ‘ cutr H mag B| WD | e— ) —
ETD | 500KV [ 9.5 mm | 3500 | 10:52:05 AM to | 105232 AM | 500 pA | 3000k | 2500% | 19.0mm |
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Deposition SEE |_|r|.5 T

Click ‘'SEM" — live = Zoom out — move to sample— 3,500 ~ 5,000x
Click ‘ION" — Fit to the same magnification as SEM
Click ‘PT Gas Injection’ (If it is cool state, double-click the bar to heat)

Insert Pattern — ¥ — Click ‘Rectangle’ — Drag on the ION screen

@
BOERE
M & rie ==
“« > »

..........

BB Q fpoox  [sow [3m ]

Pattern

=

v Rectangle

Cleaning Cross Section |

Regular Cross Section angle 1 Ll
Circle ;Advanced I DS ]

Line Value

Polygon fion Si =z
Bitmap [ 1 7 90 Hm

I |5.50 pm
Zsize 11.00 pm_
‘ScanDirection \Botlom ToTop |
DwellTime 1 UIJ s
Rel. Int. Diam. D %

Stream File

Beam lon
e Time 1:49:27
sample S en -Progress

Total Time: 1:49:27
Overall Progress
CCS Line Progr. 1T

£ " . T S B Y G : 2 [ 20]3=] 1= Select All
HY ‘ mag Eal 313172022 e 5[] 1) et D, 3!3112022 cutr mag EE‘ WD S | (] |7 et = o — |
5.00 kY | 8. 5 mm 800 | 10:54:36 AM || 30 El K | 3500% | 181 mm ‘*' Omniprobe

[~ Insert Omniprobe

[~ Gas Injection

Overview I Details |
| G i Ll O}
f

® I.Ptdep ‘Warm Closed
O e &M Close
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Deposition i L WUPST

Gas Injection
@ Gas injection retract

Pattern size : X=10um, Y = Tum, Z = 0.5um OEFtdep Warm Closed |
OC]C dep Warm Closed

5) Pattern property(Basic) : Application = Pt — The pattern turns green

6) Snap shot ‘ION" — Move the pattern to the sample position — Play

% Do not move the stage % If the sample is not visible, retract the gas and re-align the Eucentric Position
7) Gas injection retract immediately after deposition is completed

8) SEM : Check if the deposition is well with a snap shot (F4)

5) - 7)

1ps b] | [512ca42 @ Bl N | gan ~ E @ ) | [ B K& Y [3500x [sokv  [23m & [«
[ Pattern o
[lv T € tiee #= JJ
® “« 4 > »
1 -Rectangle 1 Ll
Basic IAdvanced] DS ] ; ,‘ =
Name |\/alue | <
Application Ptdep
X size 10.00 pm
Y size 1.00 pm
Z size 0.50 pm )
@ X Y Z ZF M A
1 i HA 2 O -
.
Beam lon P
Time 0:01:42 B P
Progress :
Total Time: 0:01:42
Overall Progress ‘
CCS Line Progr. T -
S Jady Select All — V —
T S K = {0 (i) — |
~ | —Omniprobe ___
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1) Change to Current 3.0 nA or higher (Current adjustment according to the hardness of the sample)
2) Click ‘'SEM" — Live — Zoom out — Move to the eucentric place — Mag 3,500 ~ 5,000
3) Click ION" — Same as SEM magnification — Live — Adjust Focus and Contrast — Pause
4) Click ‘'SEM" — Zoom out — Live — Move to Deposition — Mag 3,500 ~ 5,000
5) Click ION" — Same as SEM magnification — Snap Shot
6) Regular cross section — Drag on the ION screen (Align with the Deposition line)
7) Application : Si (Yellow) — X=10, Y=8, Z=5 ~ 8 (Adjust the Z according to the sample size)
8) Snap shot ION" — Play — Click ‘'SEM" — Snap shot — Check the milling area

F W@ e 4

“« 4« > »

v Regular Cross Section alGross: Section ﬂ

Circle Advanced ] DS I
Line [ Yalue
Polygon lion S
Bitmap 10.00 pm
Stream File 8.00 pm
£osiee 8.00 pm

Qééﬁbigdion |Bottom To Top |
DwellTime |1.00ps
PRel. Int. Diam. 0%

Beam |lon
Time |0:14:18
Progress

| Total Time: 0:14:16
Overall Progress
| Current Progress 17—

=Ml * == Calant All
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C|eaning ot GUUrsT

1)  One level lower than Milling Current.

2) Click ‘'SEM" — Live — 5,000 ~ 6,500x — focusing

3) Click ION" — Adjust to be the same as SEM magnification — snap shot — Check focus
and position — snap shot (% no live, if it is difficult to focus, move to the eucentric place to live))

4) Cleaning cross section — Drag ION screen

5) Application @ Si (Yellow sgaure) — X = 10, Z=5 ~ 8 (Adjust the Z value according to the sample size)

6) Place half of the rectangle over the Deposition — Play

@
% @ Q |6500>< [3:00kv [1oma eﬁI_] s b ge|[si2x2 |@ @ N e~ |- 2> 5|e@ ® \ @I@
WM © tie ux
Rectangle “« 4« r'»

v Cleaning Cross Section ing Cioes Saptiori) LI
Regular Cross Section Advanced| DS |

R e [Value
Line ton  |Si
P — mim | @

Polygon i
® Draw Rectangle

Bitmap
Stream File

rection | Bottom To Top |

Uwenme 1 00 ps

Rel Int. Diam. EI %

Beam Icm

Time 0.07:47
|- Progress

| Total Time: 0:07:47
Overall Progress
| Current Progress

| = = |
20011 - Select All

WD | mag EEI‘ 313112022 Fa 32022 | clr friag EB| —r— | anar| rnr| nn |
&%) 11:41:37 am | 1004 30” ] - Omniprobe-
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- e S -
Cleaning ST WUriST

7) Play — Hide Pattern — A single line appears in ION (If you can’t see the line, adjust contrast)
8) Click the forward button to start cleaning at the bottom of the real sample — Waiting
9) Check SEM image : Click ‘'SEM’" — snap shot

10) Stop milling and take an image (F2) when the surface is cleared
Ion image : Click ION' — 0.1nA / 50 pA — T = 0 — relative — rotation = 180 — Shift + F12 — 180

©)
2| S @ N 2inle ) )| [ [
Pattern
L] |+ m QN Hide| (2
OF “| 4 | S

Deposition

Ueam ‘IDI"I
Time 0:07:47 Lo .
Milling Line Sample

Progress

Remaining Time: 0:07:23

Overall Progress &
CCS Line Progr. mn——

@) line advance | ==

@. s _' » A | — Omniprobe
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Example (Powder) Cois  WIPNST

SCIENCE AND TECHNOLOGY

Fle Edt Detectors Scan Beam Patterning Stage Took Window Help w[a](e](c]o](e](r] &[
& -so0ox ook [osm | AR - R« I [ ® W S=R

Eucentric Position

Deposition

& -lesoox  [s00kv oasma |@ H T Q@ s > O esxsiz | IlJm- S-%E-rn of

-_—

Milling

x| H2E B I =
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Final Check e - L

1) T=0

2) SEM and ION ‘Baem off" (OFF state when the yellow light of the ‘bean button’ is off)
3) Delete ‘pattern’

4) Beam Shift "Zero’

5) X, Y=0

6) Scan rotation =0

7) % Check a next user %

If you are the last user of the day : Click ‘Sleep’ button

Vent ’
| -Mode :
| ® High Vacuum
[ -
j’
[-] [
Column .
, e % _ When the Sleep button is pressed, the beam on bar
Beam On ‘_J Ju 7
High Voltage i i
B in the lon window changes to an empty state.
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Approve the result

 Approve the result within 3 days of using the equipment
 Fill in the time spent on the BASIC FEE and the FIB.
« Based on 100% billing rate, 200,000 won per hour

* No change in billing rate

 Fill in the number of samples in the cross section field

urisT

ULSAN NATIONAL INSTITUTE OF
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ArgH| 8 =
g2 Sl E SOt CE ZOUHZ | SHFEZ | MEFE |ME2EY EFE ZUESEESY
JIEEZEZE 05 H 30,000 v 1.0 60,000 50% w 30,000
FIB 05 H 70,000 v 1.0 140,000 50% v 70,000
Grid 10 EA 10,000 0 100% 0

oA 200,000 100,000
ANEE BAH 7HEAZE FH[AIZE
SubZtd| AHE (e) OIALE

SH=A =

Cross section TEM sampling EBSD
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