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Rough Milling Rough Milling

Eucentric 0.1nA/C or PT gas T=52/50nA T=50,54/3.0nA
Position Rectangle Regular Rectangle

10x15x1.7 15x8x8 15x2x2

® Focusing - —
@ LinkZ=10 | [ ] [ ]

Q Tilt =52 - ]
Attach

T=0/3.00r 1.0 nA
Scan Rotation = 180
4 Patterns (Parallel)

Grid — Eucentric
Cut the grid 15 nA
7.6x10x3

0.1 nA / Needle, Pt gas
/ Cut the left side 1 nA

50 pA
1 nA

0.1 nA / Attach, Pt gas
/ Cut the needle 1 nA

\'1 nA

Fine Milling Fine Milling Fine Milling

Scan Rotation =0
T=x12/05nA
Rectangle

T=121.0/03nA T=120.8 /0.3nA T=x25/5kv
Cleaning cross Cleaning cross Rectangle

51 51.2 495
I 53 I I 52.8 I I 54.5 I
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Stigmator Beam Shift
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Tuning
= - = - Lens Alignment Source Tilt
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3) PUMP 23 — 313 =0l ol

4) Electron Baem &2l ]
5) Ion Baem &9l

@ SEM3EHH & — 5 kv, current 22

@ Baem Shift > 222% 0fQ A 2a& — Zero @ ION ef# 23 — 30kv, 50pA

® Beam On @ Baem Shift > 2E% O A — Zero
@ Cross over — Beam centering &9l Q@ Of2YU2 AE 20 On 5t7|

BRI Q [ IWWI;( 9 Sar K| prEny3 [s12x442 | @ s I

——— i —— ] Tet ][ 3/30/2022 curr Hv mag aa| WO S 2 T et
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, — =g
T | R — _ eE 98]

_ - Skl
Beam @ @' @ Beam On 6) Stage -?-lxl . X = 0, Map Coordinates ITiItI Navigation |
Stigmator Beam Shift L Target v GoTo

‘ Calumn N @ Y = O ?:I E_=|I — Enter v |0.0000 ol 24
BE BB | 2N = EIXE

_JD [~z +4/0.0001 mm &
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1) SEM z — 27 LA|GA| off 4| — =28 27| (3,500 ~ 5,000x)
2) Linkz23 & —Llinkz2¥so F — Z=10— Enter
3) 20| LIMHHCIH 27 CHA| 221 2) 3y 5 ¢ Of 213

@ EAIEX] Bl A

=

Q@™ g7 @ Linkz 22l

"R Qlso00x [soww [am T &l @ Y | @[] 15 »] g |[s12xaa2

©® Linkz 2% H| 3 ® =22
HelaE
-Stage

Map Coordinates ITiIt] Navigationl

| Target v Go To

R 0.7654 mm
[Ty -5.9342 mrm

v z +,U,I1U mm
@z=10 [ .

[~ Compucentric Rotation

B Q [sooox [sokv |23 R [0 Y @[] 1 @ [siez @ & N

¥k & kX
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GRID
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|
(==

X = E| T Magnification %
@ SEM 1 [~ Couple Magnifications
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| B TR BT
mag B || 33172027 || smmm—— ] |17 m— o0 | aia0i2022 cUrT tnag EEI el 111 R i
|- 7] 11:15:37 PM || 300 pA 3OUW 16014 % 193mm i Detector Settings &y

). 500K\f| 21 smm | 5.000% ‘ 104253 AM

’
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Eucentric Position

e E

7) REZ ofgff HOo|AM ORA ATE HE FE27|(:M o 47) — -~ Stage
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Eucentric Position

11) o] 22k 24 — Baem — 0.1 nA — Hj{j= 3,500 or
5,0008(SEMIF SUSHAL SHA Z{Hi&)
12) LiveE &7| — Contrast, Focus &4

13) Baem ShiftZ SEMZ} ION O|0|R| SU5}IA 227

mag EB| 313112022 | i 5p

449,

S| ETD | 500KV | 8.5 mm | 3500% | 10:52:05 AM e

cutr
50.0 pA
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Deposition 2iz  WJPNST

SEM % 28 — live > Hig 4 - ME X|= 0|5 — Hi& & 3,500
ION zt 23 — Hi& SEM1} 5L5HA &F27|
C Gas Injection =& (Cool AE{O|H HIE C{EZ2 35X heating 5t7|)

— Jon 2tH =21

@

[sokv  [23m 7] 7 @ | B

rPattem———

M © i #
| v Rectangle “« < >  »
Cleaning Cross section | =
Regular Cross Section  Anale 1 Ll

Circle /Advanced | DS |

Line Value

Polygon iian Si i

Bitmap [ 17.90 pm

Stream File ; 5.50 pm
[Zsize \1.[]IJ Hm

‘ScanDirection 7\ Bottom To Top
DwellTime 1.00ps
Rel. Int. Diam. 0%

: : I G . Beam lon
o BRe | i o Time 1:49:27
- ': ¢ Car s -y =4 |
|~ Progress

| Total Time: 1:49:27
Overall Progress
| CCS Line Progr. 17—

; e : z | | 20 =] 3= Select All
det | | mag EH' 3131712022 i g 31312022 cutr HY mag EEI| WO s (] 1) et [ e — |
5. OIJ K| 8. 5 mm 800% | 10:54:36 AM | 1 10:56:08 AM | 100 pA | 300Ky | 3500% | 191 mm i~ Omniprobe

l_ Insert Omnlprohe

T —Gas Injectlun
i Ovenview | Details |
| In Gas Type Heat Flow

@ IJCdep Warm Closed
e
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Deposition Cois  WIPNST

5) Pattern £ (Basic) : Application =C — IjEI0| XEAMO = H}H S
Overview | Details |
Pattern AfO[Z : X =10um,Y=15um,Z=1.7 um InGas Type _ Heat Flow

OFPtden Warm Cl
OCC dep Warm Closed

@ Gas injection 7|

6) Ion % Snap shot — & Z W7f Hot= YR (MEY=|)=E O|F — Play

* AE|O|Z| O3 24| « 40| QtEO|H 7} AWML Eucentric Position CHA| BF37|

7) Deposition & & S HFZ gas injection 7|

8) SEM %t Snap shot(F4)2 2 DepositionO| & £ =2| &2l

5)-7)

1ps | g [s12x442 (@ @i Wl | gao ~ E @ 5 (e [ 2 W[50« [sokv  [z3m &[4
[ Pattern T
Llv M © i #n JJ
® “« 4« > »
1 -Rectangle 1 LJ
Basic IAdvancedl DS ] 3 ‘. -
Name IValue | o
Application Ptdep
X size 10.00 pm
Y size 1.00 pm
Z size 0.50 pm )
DX Y ZZHMA
’ ’ HA 2 O o
-
Beam lon o
Time 0:01:42 E F
Progress :
Total Time: 0:01:42
Overall Progress :
CCS Line Progr. T 3 -
: Select All 1
*‘I Omniprobe |
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Milling (T = 52) S ursT

Current 5.0 E= 3.0 nAZ B3 (MZ9| ohtst A T of| I}2} Current %)

ION & 23 — SEM B &3} 557 £ — Snap Shot

Regular cross section — ION 2H0{| AtZtd T12|7| (Deposition 5t 2+210f ZF27|)

Application : Si (&AM AtZts o 2 M=) — X=15, Y=8, Z=8 (MMZ F7|0f Utz 77k 2H)

ION % Snap shot — Play — SEM 22 — Snap shot & &= 7 &9l

e 22 — Advanced — 180k U= — IHE 2 Z| O|Z(Deposition AL 2010f| B27]|) — Play

(depthZ} 5 um O[4}O|H HZ7])

o)

8 e [ )

M € i ==
“« <« r»
Jar Cross Section 1 L]

" & Q [350x |3ookv [30ma AR SCIETEDF B Y L™ B->nle

Pattern

v Regular Cross Section
Circle Advancedl DS l

Line | Value
Polygon fion si
Bitmap 10.00 pm
Stream File 300 eh
sl 8.00 pm
e ScanDlredlon |Bottom To Top |

DwellTime |1.00ps
Pel. Int. Diam. 0%

Beam Ion
Time | (01416
Progress

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

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

T=54—>I0N & — Current 3t &A ¥ 27| — Snap shot
Pattern &y — ¥ — Rectangle 28 — Ion ofH Eg{1
Pattern 44 : Si, X=15um,Y=2um, Z=2um

IE1 O|& (Deposition 5ttt 2tQl0f 2k27|) — ION Snap shot —
Play

SEM snap shot 314 L2l 9|7} 0| 52| OH=2| ol
SEM =8 — A28 — ME2 40| &4 — Cross section

A= — dum O] ZE{H Stop

T=50—I0N 24 — Current 2— Snap shot
Pattern 22 — Advanced — 180kt

IHE 2| X| O|-&(Deposition AT 21010 Bf27|) — Play
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Milling (T = 0) S UrifET

1) T=0
2) ION Z& — Scan rotation (Shift + F12 — 2& '180")
3) O|2% U A : Rectangle 371f 12|7| — 5t A2

=& 2/l lE= S22 #A=[0f Hi S

4) Parallel > Z =5 — Snap shot — Play

5) SEM AESFIHAM 7 E|=4| &Qlst7|

6) L 4= HLE STOP HE 27| x 0238
7) T=17 Ot Cf YREX| QI517| >T=0

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

dwel | HV HAW  magEH WD det cur
3ps | 3.00kV 319pm 6500x 40mm ETD 1.6nA

SR PHlusxts | 17



ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

ek S -
Transfer ST WPNST

1) o|2zF Z& — 50pA — 22 Insert Omniprobe — PT 7tA Al

2) ION % :Live > Z-& =8A ofHO| 2252 Z0| HO|=5 A4 57|

3) ION #:Z-F Y+& =8 A oIH S22 714 27|

4) SEM Z: X2 MEeQI0| 27|

5) ION ZF:Y-2rZ- & HAOPIH 25N 28 Ofgf = Ue|7| (37H37H SEM SHHOIM X 912 &Ql5t7])
6) ION % : Snap Shot — Rectangle I{&l &Y — PT MEl — 7 =1 — Play

7) ION %t : Current 1nA O|4f — LIHA| oF& X2 7|

8)

260 7] Uf2|7|(2 25 ofzf ¥ 3% 3 o124 52 uE) — LIS W7

HV HFW r;m_;é WD det curr .7_.10‘"“_.
1ps 5.00kv  31.9 pm 6500 4.0 mm ETD 1.6nA

Pia S I%E—r’é*ﬂlﬂ%xfﬂ 18
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o raiiame . ULSAN NATIONAL INSTITUTE OF
-

1) A8 E=0|&
2) Eucentric 22=7| : Beam shift zero —> EH A BF27| — Link Z=10— T = 52 —> AH|0|X| & £7t
2 O|E(0t94 A3E HE ) > T=0

3) AT E 15nA — ION snap shot — &l Rectangle > X=7.6 um,Y=10,7Z=2— {8 &Z| O|=

— Play
R -l -El-fbl % =2 081 B |~ || ® | th

oF @EeHkEE |
« ! 4 » | -

1 -Rectangle 1 b

Start Patterning in Quad 2 Pattern

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

Current 50 pA — 4= 27| — PT 7t&

A2 ME RR| BF7| (SEMIFION ¥ 2= 2 #015t7|)

IH& Rectangle 27| — ION Zt0f| 271f & E 7| — Z=1 — Parallel — Play
Current 1.0 nA — 7| & I{E X| 7| — A== AfZd IHEH 27| — Si (2=5)
— Cf 22|31 STOP

5) ZAH[O|Z] WE|7[(22% o2 5tH 23 — 0fRA AJEHE) — [ W7

B oo 0w o |G EHE AQ 0 M s 1 Opssxsiz |90 - E % E- 28 0B

[ dwel | RV HAW | mag BB WD | det = cur |
©1lps 5.00kv 20.7pm 10000x 4.0mm ETD 1.6nA
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: Omniprobe

™| Insert Omniprobe

Gas Injection
Overview I Details ]
In Gas Twpe Heat Flow

MEPt dep ‘Warm Closed

LI dep vvarm Llosed
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Final milling (Step 1)
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1) Scan rotation = 0 — ION current 0.5 nA

7 >0.8
Q™M (+1.2): T=53.2—> Rectangle > Z=5— Play

3) =

A =

(- 1.2) : T = 50.8 — Advanced — rotation 180 — Play - 53.2

O3 (52 +1.2) 1 T =532 ST (52-12):T=508

§
— S - - ‘—‘\— — -
HV HFW. mag B5
1ps [30.00kV | 20.7pm 10000x 80pA ETD  13.0mm

curr | det WD

dwel H | Hw | meo B || am [[det | wp |
® |3ps | 30.00kv 207 pm 10000 0.43nA ETD 13.0mm.
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Final milling (Step 2)

el | W |
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ION current 0.3 nA

QtH (+ 1) : T = 53 — Cleaning Cross Section > Z = 6 — Play | = |
| 53 |
=i (- 1) : T =51 — Advanced — Rotation 180 — Play

AH(B2+1):T=53 SH(52-1):T=51

HEW “mEE‘ cr | det |

| «¢® 3ps 30.00kv 13.8pm 15000x 023nA ETD 13.0mm |

ar [dt | wo | w

el 3ps 130.00KkV | 138pm‘15000x 0.23nA ETD 13.0mm |

G2 R PHusE | 22
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Final milling (Step 3) ,' - 5.';._.;‘-}“ LIrE

1) U™ (+0.8): T=528— Cleaning Cross Section — Play
2) =M (-08):T=51.2— Advanced — Rotation 180 — Play

UA| YR — SEMI} ION 25 ZEZF snap shot —

Hi5 0] &7 , ME0] F240[A| =] =2l
- HiE0] Y78 = dR0= HE GA| — S5 GFHTE Skv, &F
Al ZLH H ot=, SH t=4] HAOIIHAM T7|
OfH (52 +0.8) : T=52.8 S8 (52-0.8): T=51.2
- | - - -
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Cleaning (5kv)
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1) 10N 5kv (68 = 41 pA), YBHIF HHS 242t 302 Y& 3 ~ 58] YTZUCHSIT 72

25t o7
2) StH : T =545 Rectangle — Top 2{Q12 X551 QT 2 QF7F OF2f R0 | — Play
3) HH:

T = 49.5 — Advanced — Rotation 180 — Top 29I 2F7F 2| 20| & z| — Play

ZHE W E0| O St SAQH 52 + 3, MEQ| QR ML SAOW 52 £ 22 U
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Cleaning (5kv TLD, 2kv)
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1) 10N 5kv (68 = 41 pA), YBHIF HHS 242t 302 Y& 3 ~ 58] YTZUCHSIT 72

25t o7
2) StH : T =545 Rectangle — Top 2{Q12 X551 QT 2 QF7F OF2f R0 | — Play
3) HH:

T = 49.5 — Advanced — Rotation 180 — Top 29I 2F7F 2| 20| & z| — Play

ZHE W E0| O St SAQH 52 + 3, MEQ| QR ML SAOW 52 £ 22 U
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Cleaning (5kv) : : - urfeT

1) UEHAETOIR[1L
2) WOl A9 gl

3) 5kvlens! O|A =0 A= HE
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1) T=0

2) SEMI} ION ZF 2= Beam off (Bean on H{E29| L. Z20| 7HZ|H OFF AfEH)
3) THE 2|27

4) Beam Shift "Zero’ (Shift + F12)

5) X, Y=0

6) Scan rotation =0

7) Ton Current 50 pA

8) x H ABA FF A3 x

Q59| 2|9t ALRRL7 291 [ : Sleep B E 2

Vent |
Mode
® High Vacuum
: =]
[o] -] e mear S}
System
Column @
—— -
enon {7 10> Sleep HE =M Ion 22| beam on H{7t 81 AE{ = HE
High Voltag
e —eT e o
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 TEM sampling 7H0f| MZ 7+ ¥

. | If/E T
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AHEH|E =
H| 2 CHej==2F S0 SHEE  AESE =% SOSTHEFTH
JNIEEBE 05 H 60,000 30,000
FIB 05 H 140,000 70,000
Grid 10 EA 0 0

oA 200,000 100,000
MNEE BH IHEAIZE 1.0 ZH|A|ZE
SubZte AtE (o) DIALE

sdzxU ==

Cross section TEM sampling EBSD
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