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FIB Operation Training Course




ULSAN NATIONAL INSTITUTE OF
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Summary 2 urfsT

|___Deposition Nl Milling ____

Eucentric 0.1nA/C or PT gas T=52/3nA T=50,54/1nA
Position Rectangle Regular Rectangle
10x15x1.7 15x8x8 15x2x2

Attach
T=0 0.1 nA / Needle, Pt gas Grid — Eucentric

Scan Rotation = 180 1 nA Cut the grid 15 nA 0.1 nA/ Needle, Pt gas

4 Patterns (Parallel) Cut the left side 7.6x10x3 s [oiEtion =0

=~ 1 nA
0.1 nA 0.1 nA
1 nA

Final Milling Final Milling Final Milling

T=+£12/05nA T=210/03nA T=1208 /03 nA T=+25/5kv
Rectangle Cleaning cross Cleaning cross Rectangle

51 51.2 495
I 53 I I 52.8 I I 54.5 I
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Milling (T = 52) S UriST

1) Change to Current 3.0 nA (Current adjustment according to the hardness of the sample)

2) Click ION" — Same as SEM magnification — Snap Shot

3) Regular cross section — Drag on the ION screen (Align with the bottom line of Deposition)
Application : Si (Yellow) — X=15, Y=8, Z=8 (Adjust the Z according to the sample size)

4) ‘ION’ Snap shot — Play — Click ‘SEM” — Snap shot — Check the milling position (drift)

5) Pattern click— Advanced — rotation 180 — Move the pattern (Align with the top line of

Deposition) — Play (depth7} 5 um O|40|H Hz7|)

W& Y [as0ox  [30kv [zom 7] A SKIETEEF B Y I En=

S d“; A d e S S e e T = i — = Pattern

. s e
“« | > »

v Regular Cross Section aiCtass Section 1 L]

Circle Advanced I DS l
Line [ Value
Polygon fian Si
Bitmap [ 10.00 pm
Stream File , 8.00 pm
£ osiee 8.00 pm

ScanDirection | Bottom To Top |
DwellTime |1.00ps

Rel.Int. Diam. 0%
Beam lon
Time |0:14:16

a7

Progress
Total Time: 0:14:16

Overall Progress [~
Current Progress 17— |

=Nl L5 Calant All
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Milling (T = 54, 50) | = 5 UrfeT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

1) T =54 — Click ION" — One level lower than Milling Current — Snap shot

2) Insert Pattern — ¥ — Click ‘Rectangle” — Drag on the ION screen

3) Pattern Application:Si, X=15um,Y=2um, Z=2um

4) Move the pattern (Align with the bottom line of Deposition) — ION Snap shot — Play
5) SEM snap shot — Check the milling position

1) T=50— Click ION" — Don’t change Current — Snap shot
2) Click Pattern — Advanced — Rotation 180

3) Move the pattern (Align with the top line of Deposition) — Play
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Milling (T = 0) e s UrfeT

1) T=0

2) Click ION" — Scan rotation (Shift + F12 — Click ‘180°)
3) U cut: Draw 4 Rectangle pattern

4) Parallel > Z =5 — Snap shot — Play

5) Check the cutting area on SEN screen

6) Click the STOP button as soon as it is cut %

7) T =17 — Check the bottomis cut off > T=0

dwel | HV HAW | mag B | WD | det curr [e—— —
3ps | 3.00kv | 20.7pm (10000x 4.0mm | ETD 16nA Helos4S0HP

dwel | WV HEW i dwel | WY HW (megER|| WD | det | cur
3ps 3.00kV 31.9pm 6500x 4.0mm ETD 1.6nA 3ps  3.00kv 31.9pm  6500x 4.0mm ETD 1.6nA
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Transfer ST WPST

CHY HFW méﬁimet wr loum
o 1ps [5.00kv [31.9um 6500x 4.0mm ETD 16nA Helos4SOHP

SCIENCE AND TECHNOLOGY

Click — 50pA — Click Insert Omniprobe — Insert PT gas

ION % @ Live — Z- & =X ofHO| 22 £0| HO0| =& A% =] 7|

ION & : Z-3 Y+& =8|M 28 SU2E 71 27|

SEM & X2 M S0 BE=7

ION & 1 Y- 2 Z- 5 HEOOPIH s2{M ZEE Ofg| 2 W2|7| (57H57F SEM 3HOM X /42| &Ql5t7])
ION % : Snap Shot — Rectangle Ii& &Y — PT MEH -7 =1 — Play

AH|O|R| Yi2|7[(2E2% o2 ¥ 22 3 0re4 J7HHE) — Y 7]

!
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Transfer

Move to grid

urfsT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Align Eucentric position : Beam shift zero — Focusing— Link Z =10 — T = 52 — Move the stage

(Click mouse middle button) > T =0

Current 15nA — ION snap shot — Rectangle Pattern > X =7.6 um, Y =10, Z = 2 — Move the

pattern — Play

R -l -El-fbl % =2 081

Make sure to
same height

B @ 2 1h

Pattern ?
B ([ Wel)k]E)
«[<1|[»]]|=
1 -Rectangle 1 b

Basic | Advanced | Progress | Sel. Mill | EasyLift

Name IValue
Application Si New
X size 7.60 pm
Y size 10.00 pm
Z size 2.20 pm
ScanDirection Bottorn To Top
DwellTime 1.000 ps
Beam lon
Time 0:01:00
Beam Current 10.43 nA
Progress

Total Time: 0:01:00
Overall Progress | )
Current Progress )

Select All

MultiChem Gas Injection ?
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Transfer

urisT

ULSAN NATIONAL INSTITUTE OF
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: Omniprobe

1) Current 50 pA — Insert Needle— PT gas M| Insert Omniprobe
. . L ~ _ Gas Injection
2) Align Grid and Sample position (SEMZt ION 2 2= 2t 340|517|) Oveniew | Details |
| In Gas Tvpe Heat Flow
3) Add 2 Rectangle Pattern on the ION screen— Z=1 — Parallel — Play EEPt dep Warm Closed
LI dep vvarm Llosed

4) Current 1.0 nA — erase the past pattern — Insert new pattern (Rectangle)

— Si (Z=5)— STOP when the dep is cut @ Insert Needle, gas
5) Down the stage(Click right lower screen — mouse middle button) — retract gas © Retract Needle, gas

s o |OBE A O e @A Gs |3 Oors: WFlN S EmKE 28 0B

& - (10 000

[ dwell

det  curr

HAW | mag B wD ‘
©1lps 5.00kv 207pm 10000x 4.0mm ETD 1.6nA

HV

AR HEE Y| wnSAt=
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Final milling (Step 1) B LrfeT

1) Scan rotation=0—> 0.5 nA ya T 50.8
2) Front(+12):T=532— Rectangle—>Z=5—Play 24
3) Back (- 1.2) : T = 50.8 — Advanced — rotation 180 — Play - - 53.2

Back (52 - 1.2) - T=50.8

'
— — —~ — ‘,‘\, -5 — X —
o HV HFW. mag BB cur | det
1ps 30.00kV 20.7pm 10000x 80pA ETD 13.0mm

JE w | ww | meg B | ar [det | wp |
¢® | 3ps 30.00kv 20.7pm 10000 043nA ETD | 13.0mm
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Final milling (Step 2) S T'_ UrfsT

1) 0.3 nA
2) Front(+ 1) :T=53—Cleaning Cross Section > Z = 6 — Play
3) Back(-1):T=51— Advanced — Rotation 180 — Play

Front (52 + 1) : T =53 Back (52 - 1) : T =51

(, dwel W HAW  meg Bl am  det . ! | D, ‘
| «¢” | 3ps [30.00kv 13.8pm 15000x (0.23nA ETD  13.0 mn | 5 3ps 130.00kV 138pm 15000x 0.230A ETD 13.0mm |

o ar [dt | wo | w
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Final milling (Step 3) : - - ur

1) Front(+ 0.8) : T=52.8 — Cleaning Cross Section — Play
2) Back (-0.8) : T=51.2 —> Advanced — Rotation 180 — Play
— Cut one line and pause — snap shot to SEM and ION —

Check if occur banding and moving sample

Front (52 +0.8) : T=52.8
R
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Cleaning (5kv) o urfsT

1) ION 5kv (68 or 41 pA), Apply to the front and back sides 5 times for 30 seconds each
2) Front : T =545 — Rectangle — Positioned slightly down so as not to include the Top

line — Play

3) Back : T = 495 — Advanced — Rotation 180 — Positioned slightly up so as not to
include the Top line — Play

Front (52 + 2.5) - T =545 Back (52 -2.5) - T=495
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SCIENCE AND TECHNOLOGY

Final Check Lk -

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

i Vent |
| Mode
| ® High Vacuum
c [Water <]
[-] EE
System
Column .
3 % _ When the Sleep button is pressed, the beam on bar
Beam On 14“] _Jl_.' 7
High Voltage 1 1
“J\,—J—U_HEI in the Ion window changes to an empty state.
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Approve the result g WICHST

 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

ArgH| g =
Hl & BSE SIS B3N 2oEe sums| AsxE |HeEY BTE TUSNEIY
JIEZEZ 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

MNEE BA IHEAIZH 1.0 FH|AIZE
SubZtt AtE (o) OJALE

sdzxU ==

Cross section TEM sampling EBSD
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