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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
10x1.5x1.7 15x8x8 15x2x2

® Focusing - I

@ Link Z = 10 — E— E—

Q Tilt =52 - I
Attach

T=0/300r1.0nA
Scan Rotation = 180
4 Patterns (Parallel)

Grid — Eucentric
Cut the grid 15 nA
7.6x10x 3

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

N 4

1 nA

0.1 nA

Fine Milling Fine Milling Fine Milling

Scan Rotation=0
T=x12/05nA
Rectangle

T=1+10/0.3nA T=+08 /0.3nA T=2%25/5kv
Cleaning cross Cleaning cross Rectangle

51 51.2 495
I 53 I I 52.8 I I 54.5 I
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: Vent
Mode
® High Vacuum @ Vent
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c [water =1
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Systermn

Wake Up Sleep
Column @
R ——
Beam On _‘J _,D
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®ol2y 23

0| 2%t 22 — Beam Heating &9l— Heating — Vent &

= [
$ 250 3 AFg2f, Beam on 21 SU(C122Y X) > WM BT} 2pA 25

— 1
O = HFE (f 58 £8)
LA 0|7 AFGALT QS FH| BEE AL Tt
| o ' . . BT TR
Beam On Eie.a_r_ubOn Beam On
2 =AY

Heating @ 8 Heating 22 8

o /|
Beam
Stigmator Beam Shift
_t _+
Tuning

Lens Alignment Source Tilt

Detectors

Contrast 503
4

Brightness 434
] »|
Status

Specimen Current 079 pA

lon Beam Current 099  pA

Chamber Pressure.  3.35e-6 mbar
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3) PUMP 23 iz &l

4) Electron Baem &9l 5) Ion Baem &¢I

D SEM3stH 2= — 5 kv, current 22t @ ION 3tH == — 30kv, 50pA

@ Baem Shift > 2ER O A & — Zero @ Baem Shift > 2E2 0t A — Zero
® Beam On Q O|2H2 AE 20| On o7

K@ Q[ frow om & O

il K| 3 |s12x4d2 | & > ®

..‘.‘ 33012022 || curr ] HY. ‘magml WD — i —
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BeLEE o %  eEL@E®
l==—r—=1 age

Beam @ Iﬁ‘ @ Beam On 6) Stage _?_Iil X = O, Map Coordinates ITiltI Navigation |
Stigmatar Beam Shift ‘ [Target ~ +] GoTo
Column Y = O ol — Enter v

L _‘ 0 @ H = v % |0.0000 0 ol 24
f T = 7y [00000] H =

| _]D [~ z +4/0.0001 mm &

T 00 | °

®, @ Zero BeamO| 7Tl A El (=& rr [16 o
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@LinkZE%t S| =} @_;-Q
G N w2 B0 ER=EE
3 b -Stage

Map Coordinates lTiIt] Navigatiunl

|| |Target ¥ GoTo

T 0.7654 mm
[Ty -5.9342 mrm

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

[ Compucentric Rotation

5 000x S.0kY 23NA i 4] 1 }_JS 512x442
ﬁ_ — EI;/

-0l S - Bl -

Add
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GRID
Position 1
Position 2

Xt sk § Magnification !
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Magnification 5000 x

| B _ I
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et
ETD| 5001(&"‘ 21 5mm ‘ 5.000% | 10:42:53 AM

HPXIHES BH|wIKE | 9



Eucentric Position

urfsT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

4) M= 27((3,500 ~ 5,00080) —> A =2 7IE G0 F0|H0| U=
HE | (xFR) > *x BEES SEM 3fH SY2= 2|2 — HiE

F=7](500 ~ 2,000HK)
5) LinkZZ2%F &0l & — T=7— Enter

6) =% ofeff oM OA AT FE HE SE7|(=FA v 4Z) —
7l = Ol 2 201 £H[O[Z] 0|5 — * 20| 4| SFL2

o
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Eucentric Position
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7) T=20— Enter

—Stage
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Eucentric Position

11) o] 2%k 22 — Baem — 0.1 nA — H{& 3,500 or
5,0008}(SEM1} U5t L SHHA| Z{Hi-8)
12) LiveZ &7| — Contrast, Focus 24

13) Baem Shift2 SEM1} ION O|0|X| SUSHAH ZFz7|

] e N
Q Hig 27| @ current %*OJ

@ ION 2 2

mag FR| 3312022 | S | (]| |17 me— ."._ BF0072 curr HY ' mag [ |
Wi | ETDO| 500KV | 85 mm | 3500% | 10:52:05 AM S [10052:32 AM | 500 pA [ 30,0k | 3500 190mm |
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Deposition coi  WPRST

) SEM % 23 —live » HiE S4 —~ MEZ /2|2 0|5 — Hi& & 3,500
) ION % =5 — Hi& SEMIF 3o 27

3) C Gas Injection 2= (Cool AtE}O|™ HIE { EZ== 5 A heating 5t7])

) Pattern /9! — ¥ — Rectangle 22 — Ion 3t E2f1

@

V[ s ] @ |52z @[ N a2 =@ [ ] B

B Q[poox  [soww [3m F] K| DB

............

Pattern
o ~
@ Hi-8&H91 (3,500 ~ 5,000) OF W@ e
' v Rectangle “« < > »
Cleaning Cross Section | - ~
Regular Cross Section ~ Angle 1 Ll
Circle ;Advancedl DS ]
Line Value
Polygon fion Si =z
Bitmap [ 1 7 90 Hm
Stream File |5.50 pm
Zsize [1.00 pm_

‘ScanDirection \Botlom ToTop |
DwellTime 1 UIJ s
Rel. Int. Diam. U °/o

Beam lon
Time 14927
- Progress

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

i s SR =y 3 o R P : [ 2ol = Select All
HY ‘ mag Eal 313172022 e 5[] 1) et D, 3!3112022 cutr mag EE‘ WD —_— 1] = o — |
5.00K |8 5 mm B00x | 10:54:36 AM | 30 EI Ky | 3500% [[18.1 mm ~ Omniprobe

I_ Insert Omniprobe

~Gas Injection
Ovenview | Details |
| In Gas Type Heat Flow

@ [Cdep ‘Warm Closed
—J
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5) Pattern £43(Basic) : Application =C — I}E{0] XEA O = HHY Bt
Ovenview | Details |
Pattern AfO|Z : X =10um,Y=15um, Z=1.7 um InGasType  Heat Flow

[Pt dep Warm Cl
OCCdep Warm Closed

@ Gas injection i 7|

6) Ion %t Snap shot —> IHEI S L7} |5t= Yx|(4=9x%|)2 O| 5 — Play

* AE|O|Z| 0|5 ZA| % A S0| QtHO|H 7t AW} 17 Eucentric Position CFA| BF 27|

7) Deposition & & S HFZ gas injection 7|

8) SEM ZF Snap shot(F4) 2 £ DepositionO| & &|Q=X| &0|

-

1ps b g |[512442 (O i N | gan ~ E ® 58 (o [ (R o soJsoky oo KT}
[ —_— Pattern -
v M € Hie == JJ
® “« 4 > »
1 -Rectangle 1 _'_|
] . . Basic IAdvanced] DS | g -
@ Application : PT dep |[F—= T | -
1 Application Ptdep 1
X size 10.00 pm
Y size 1.00 pm
Z size 0.50 pm )
QX Y, 23 2%
5’ -
Beam lon ”
Time 0:01:42 B F 3
Progress
Total Time: 0:01:42
Overall Progress }
CCS Line Progr. T -
! Select All |
”:T:\I Omniprobe .
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Milling (T = 52) e arfsT

) Current 5.0 == 3.0 nAZ B (MZo| totst H £ of 2} Current 22)
) ION % 25 — SEM Hjglf %5t 28 — Snap Shot
3) Regular cross section — ION 2t0f| AfZtd “12]|7| (Deposition SHEF 24910 2r27])
) Application : Si (=AM AtZtH 0 2 HZAE) — X=15, Y=8, 7=8 (MZ 37|0| @t2t 7Zf ZH)
) ION % Snap shot — Play — SEM =22 — Snap shot 2 & &&= 2 &9l
) IHEl 2= — Advanced — 180k & — IHEl Q| X| O|=(Deposition ALt 210 Zk27|) — Play

(depthZt 5 um O| 40| H HZ7])

r 1 3, b4 «ﬁI_J 1ps _]A [512v442

58 e )

M € hic- a8
“« 4 > »
Jar Cross Section 1 LI

IR JUR A R A

Pattern

v Regular Cross Section

Circle Advanced ] DS I
Line Value
Polygon fon  |Si
Bitmap [ 10.00 pm
Stream File 8.00 pm
I cosiee 8.00 pm
S Sl:anDlrecnon |Bottorm To Top |

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

Beam Ion
Time | 0 1 416
-Progress

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

| = =
=Ml * i Qalant All

X H2 R PH | wIXR | 15



Milling (T = 54, 50)

T=54—I0N 24 — Current ot &H| $=27| — Snap shot
Pattern &y — ¥ — Rectangle 28 — Ion ofH E2{j1
Pattern &4 : Si, X=15um,Y=2um, Z=2um

I &l O| S (Deposition 8+ 24010 2t27|) — ION Snap shot —
Play

SEM snap shot 814 L2l 9|7} 0| S512| oH=32| &l
SEM 28 — A28 — HE2 70| =74 — Cross section

MEH — 4um Of 4 Z2|™ Stop

T=50—I0ON 2= — Current 52— Snap shot
Pattern 22 — Advanced — 180k

& 2 Z| O| Z(Deposition Ak 2210 Bt27|) — Play
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Milling (T = 0) Lho arET

1) T=0
2) ION &= — Scan rotation (Shift + F12 > Z& “180")
3) O|=% U A :Rectangle 37§ 18|7| — ofH A4S
=& 27l He2 52T A=[0f oIS
) Parallel > Z =5 — Snap shot — Play
5) SEM AHSFIEHAM 7 E| =] &Qlst7|
) O Ze|H HIZ STOP HE £E27] » D582
) T=17—- 0% o WR=A| &7 - T=0

HY HW | magEH | WD | det & aur
3ps (3.00kv (20.7 ym [10000x 4.0mm ETD 1.6nA

dwel | WV WW magEl| WD det | am —————— 10 i) —t P
3ps 300KV 31.9ym 6500x 40mm ETD 16nA HelosASOHP 3ps 300k/ 319ym 6500x 40mm ETD 16nA
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Transfer
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1) o|e2t Z& — 50pA — 22 Insert Omniprobe — PT 7tA AFQ|

2) ION & :live > Z-& =M ofHO| Z2H Z0| HO| =& % L7

3) ION & : Z-&2 Y+& s2{A] ofH S0 2 714 27|

4) SEM % X2 MEeQI0| 27|

5) ION % Y- 2 Z- & HZOPIH =2{A 22 O =2 U2 7| (57H57H SEM SHHO|M X 9J%| &Q15t7|)
6) ION %t : Snap Shot — Rectangle {El 4+ — PT MEY — 7 =1 — Play

7) ION Zt: Current 1nA O|4F — LIHR| ot X2 7|

8) Z£H|O[7]| '-HE|7|EE5—§OTEH Y2 2 ORLFUHE) '—15 b} 7|

1 e : sy

CWv [ Ww  (mag | WD | det | am
e || 1ps |/5.00kV (31,9 ym [[6500x [4.0mm |[ETD |[16nA

{

———— 10 M m—
_ Helos4S0HP

AT el S| MG}
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Transfer :;f_f,i:_, l:' urfsT

1) Ae]E=2 OlF
2) Eucentric ¥Z37| : Beam shift zero > ZHA 27| - Link Z=10 —> T = 52 — AE|O|ZX| & &7t
Oz O|F(OteA A3EHEZY) > T=0

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

— Play
® & -l - - B % (= | ] | @ & 1 B ||~ |la| @] 2| ths
Pattern
- .EBM@
4«
1 -Rectangle 1 v

Basic | Advanced | Progress | Sel. Mill | EasyLift

Name |\/alue
Application Si New

X size 7.60 pm
Y size 10.00 pm
Z size 2.20 pm
ScanDirection Bottom 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 — Y= 27| — PT 7t&

2) deEer ME /R HE7] (SEMITION ¥ 25

)

) Current 1.0 nA — 7| & I1H X|&7| —» A=
— Tt 22{01 STOP

5) ZAH|O|X| WE|7|(_E%

Al = =
30.0kv [s0pa D oOmED <3

& - 10 000x
=2 =
W

PG 768x512 |

IHE{ Rectangle 27| — ION 2}0f 27§ mHE "% | — Z=1

—
—

Ofeff ofH 28 — O A AT F HE)

HY HAW | mag BB | WD | det | cur
1ps 5.00kV  20.7pm 10000x 4.0 mm ETD 1.6nA

| @[l n - 5B %
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: Omnipmbé
| Insert Omniprobe

Gas Injection

2elst|) Overview | Details |
In Gas Twpe Heat Flow
— Parallel — PIay MEPt dep ‘Warm Closed
Cictep warm closed
AP I 27] — Si (2= 5)

@ 4s 27|, 7t~ 27|
O

i 7|, 7FA b 7|

— LA WY 7|

x| E2EEH| I = | 20



Final milling (Step 1)
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1) Scan rotation = 0 — ION current 0.5 nA

/4 S0
2) QHH (+1.2):T=532— Rectangle > Z=5 — Play 2/4
3) SO (-1.2):T=50.8— Advanced — rotation 180 — Play  ------- 532

SIH (52-1.2):T=508

[ W | Hw | meoE | ar | det | v et dwel WV
1ps 30.00kv 20.7pm 10000x 80pA ETD 13.0mm ‘o‘

HAW | meo BB | cum | det I
3ps |30.00kV 207 pm 10000x 0.43nA ETD | 13.0mm

wp
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Final milling (Step 2) S T'_ UrisT
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1) ION current 0.3 nA

2) UM (+1):T=53—Cleaning Cross Section > Z =6 — Play | > |
| 53 |
3) SI™MH (-1):T=51— Advanced — Rotation 180 — Play

UHB2+1):T=53 SIH (52 -1) - T =51

K| H2 R PH | wIKR | 22
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Final milling (Step 3) ,' ~';{ 5.';._.;‘-}“ LIrE

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

— Sk U1 AA|HZX| — SEMY ION 2% ZFZF spap shot —

HHTO| A47]22|, A E0| 2210|7| OH=3| Zl
. DOl M7|BE A0 HIR MR — £25| QTH Skv, o
2| OFTIT U SHE, T SHEM HZOZIHA 7|
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Cleaning (5kv) = - urisT
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1) ION 5kv (68 £= 41 pA), YL AHZ 247 302 F £ 3 ~ 52| FHHIH Lo ZOlF7|

of2} 20 9| — Play

2) ™ :T=545— Rectangle — Top Q2 E&I5HA| L& A7F
80 — Top 2t 7 A Z0f| 2| — Play

— I'U
EI

3) =M :T=495— Advanced — Rotation

2t M4EO| OFB £77t SQB 52 + 3, B YBH SN ML

ATXUEE K| NSKE | 24



Cleaning (5kv TLD, 2kv) TH urfsT
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1) ION 5kv (68 £= 41 pA), YL AHZ 247 302 F £ 3 ~ 52| FHHIH Lo ZOlF7|

of2} 20 9| — Play

2) ™ :T=545— Rectangle — Top Q2 E&I5HA| L& A7F
80 — Top 2t 7 A Z0f| 2| — Play

— I'U
EI

3) =M :T=495— Advanced — Rotation

2t M4EO| OFB £77t SQB 52 + 3, B YBH SN ML
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Cleaning (5kv) : : = e, 5

1) HAESAETF §0MA[1L
2) B0l Aol g1

3) 5kvlens! OA ZO| BEAl=HE
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1) T=0

2) SEMI1} ION ZF 25 Beam off (Bean on HHEQ| = ZHE0| JHX|H OFF AMEH)
3) IjE A&7

4) Beam Shift ‘Zero’ (Shift + F12)

5) X, Y=0

6) Scan rotation =0

7) lIon Current 50 pA

8) * R AEA FF A3 x

Q50| OFR|QF AFRAIZF HOlQ If : Sleep HE 22

Vacuum I
Vent

Mode
® High Vacuum

[-] =
System

Wake Up Sleep i
Column @
[ -
cnon T > Sleep HE =M Ion 22| beam on H7} HI 4B 2 H}E
High Voltage
o=l ook [}
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S 10| Al O =
* AH| AE 2 3¢ H=2 A4 o4
o S ol &
« 7|2 SERL FIBO|| ARESE A7 212 4
> o (o) =z (=)
¢ 4= 100% 7|, 14|17t 208H4
. S OO0 —1
« HAE YUY HE 24
i I A O
« TEM sampling 7H0i| & 7+ Y3
A2 H|S =
H & CHRl=2F  EICHe|  CHR3Y SEOPR SRR xis. 22 |MESY EFE ZUESEESY
J|2ZEE 05 H 30,000 v 1.0 60,000 50% v 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
AEE TA FHEA|ZE 1.0 Z=H[A|ZE
SubZid| (AR (e DIALE
S™HEA —
Cross section TEM sampling EBSD
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