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1. B8
AT SRR BT IR - T RO - AT TR R T R IE ] 2245 Helios 5 UX (BAR
fETFR XU AR FL 4 Helios 5 UX™) FRAEERMERAE, 4 Erf. AV

2. EE
AHUFEE FH T B 5 FH XK FL e Helios 5 UX [ P o

3. &K

3.1 7 TR ERAE, KRIUREAEDL, JCHR AR IR, KA s = A
AN FRi AR, & st — 20840, KimE AT .

3.2 SEIGEFARN G HREEE N R RE, @i, AT AR

4, KRWERREERNE

4.1, HEN SIS 1 A AR AR By AR L AL EE SR b 2 iR . T EIK
THRVAH R

4.2 R IEST SRIR M T A E M, ER BN,

4.3 S AR T A BN B A AT ERAE, AL RS AR HE R AR CRATR T AR
“SOP”) #EATSRE:, REFZE 4L BN MAERE R vFdEAT SOP LAAMH) HAt # A%,
B E BB S BEAE SRA ic E L M ARTRE A, BUEYR T A B S DL
((ENEE

4.4, PEEAE S0 S (AR FE N AL LA USB #5 DUEE, TR AERA BRSNS, AR
N B TR R AE AN E BB AR, AN AT LE A0 S T B A7 i

4.5. 1 B LML 0 ks 12 18 SOP #E4T, SKiRidRe rp ANMSE B BT Sl s U =1
ARNGINZH A, KA SRR, WL, Seimsei)E, B
H R DRI T SR B D 35

4.6. FERL % ARBIRE LT, A P ARAE o G MR BRI NS
ge, BT BRI B, RN ™8P EI KT,

4.7. P ZHERIAE X SE il R AR, FFORSE AR XIS, AHC DR CE A e L A
AR A X AR R, MR LA BRI AR E AL, AR S SR i To R
NN PEEAE SRR S AR B -
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4.8. ZR 1K H QK SR NGER, JCHA RS KRG RAFBURI NG, —2k
B, EREEBOH A B

4.9. PRI ST ARG E R L, AN W, SR, FERSE 2K IR

4.10. SLEE N GEIT AT L AUA AR B LI EHIK. B RS RE, BITREET KT,

411 AR R P BRI, Rk, BIHSERWEILRNT, 155 BRI E K
ARNG, AMHEB B,

4.12. S AERA T BRHA R ARG Bl A S, MR ST RS 52 BB IR AL P S AR N AR 1

5. BEXUENFEEEENT
5.1. XU B85 Helios 5 UX {3 I

AR R KRR B4 SAT I BB A P N, S — 8 HL, TP
FIL RIS @ e s, TR A BT 0 RHRERAT U A s AR A LN S
SR FELE ORISR Py A F I IR, T ) 4L 23 T8

XU L Helios 5 UX A5 FH 77 2 43 Ay U 2K

(D B R BRI, BARAN R ZH R B R . SiEs
P B U ] UK A AR B A B (SR A K & DR A s B R A oA
quickloader FEEE. AXAFHIARERAEIRARE . FHIEE (XT microscope Server %5) #:1E. H
FHBAL . R H P ERR N 148 5 T AT ER RS

(2) HEMRA-YIH: FFBSLHIRE BERE: T EXOR B BE Helios 5 UX HEAT
B AR Pattern HilfE, A BT HRIET H IR TEM S IR %

(3) HEMR-m2: HPBSLHIFE. FEAE . MOLIRIEXUR G BRAIZARAESL,
&G TEM FEMEIH] % . AutoTEM 5 BAFRIEH] . TOF-SIMS M7t =28 S A4 ik

4

(4) BRI F P TN SR AR i B IR R B s biliE, BRI
PR IR A R

AR AT FH ST T MR JEE , 135 16 2 AR A 5 PR B SR AE AR K AN i L 2 i
HERg” (LUFRRKCRSD #THL, IR ESREINmAE R
FE: IXUR AL Helios 5 UX #AEHLE S 2%, AN I — 4 B P AT 3 EAL.
5.2. T&HIBE

NFSIF AR RS ERFE LA, ARG A B SRR, ks
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SLHG = T T XK HLEE Helios 5 UX ] 7%24 /NI FRZ I L, AR Tl 24 il B m] 385 i R AN &
gt Wl fie AR HT 2 /NI FRAINLI, AR, IR, B RUHSEECR KB, ML
AR AN 5 R M %

TR ST A TR AR, EHOR 2. (N s T, SkEod 25
R EE R ST BRSO AT AT . W IR B AEROR A RIFE
NS AR P . PRISOAS BEAE TRZD I [8] NI, TSR0 2 /N EGH T2 I8 A
BARNG

b ] ing 2 i ESRIEII=IN WHRANE
}%gﬁ}%ﬁ:
TAERFTA] B A, AR
08:30 % 17:30
}%gﬁ}%ﬁ:

B ANIR A TRZIAHLEF>30 min
17:30 £k H 8:00

e TAE I ] E
JiA R AT H -

09:00 £/ H 8:00

(1 BNERERE T BARN AR SRR ER I, B a5 EHUE

(2) SERTFIRIS S5 A AESEIRAC A 8L, G ISRl A SRS

(3) A E AL EE . PRl RO LB A IE) Ao A A DR, A
BASIERBARN G, UERRGEAZ BERAE, Bl ARG R gaa s s, InEAL T,

(4> DI RS A s b ) Cantd 4508 ), UM A AR 4E 42 9%

(5) ANFTHHE E MERFEIIERAE Z AN IG, AT 7 SRS 55 L IR AR B 5

(6) JRARHHE AN SLVEAEACAS FU P G, JEHAN SRV U i 5 R sl i B DL
5k FH 3 AR A 2SR 1 s [F] 20 &R G ORAF AN R 3R a6 80 A i s SR I6 BdlRAE AN 52
R R OREE 2 AN H (€, RIS DUE B A Fo VAR DRAF I TR ZE 1K) o

(7 A FH 3 B PR KRR S0 X ) AT v, DIl se BE Rl B R, SRIR AN 5T

(8) MEPgEsSLI = UM P RACTIET & . SFRBOTERIFE TR, EaEMEH,
PSR E. Cu/Mo grid. =offEar. BRI .
(9) fEHFEEBICLL LB, KRGS P8 ERIIE. TR0 O A A%

4 0 \/_.
SR T

>
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5.3. B)IE %% B
RNZOT, FAS A BB R, BN B AT, Bl A =46

BBy R ERARN R SE SR I e BRI A 1A S
FEARBEAT A1 o

BRIy ENLERIL, NS FEMEIHIA . SRR RS A R A B

By EAURINE ARG, Bl SRR S A, A B SRR AT 4y b
LI CRBC I LAND, FEROR N G B N REAT S8 . frss Il o i A\ 5s 45wl BA
MSTHRAE S AR N A I AT BN

FEEE G, BARN RS THEAF AL 5 RIa AL A, (EAPRAE
FCH P G i s v B AT R AR SEESYE B A o AN R O RAEAS R S B RS T 2
PRic R4 R Ah, 45T R EEETT . I g6
R BRI RS — B A S T T S AR — N S CRRBRTE URR AN, 75 W) 5 S E k47 R
s FRIE 5 P& ORAERE PN H 20 1 R E 3 AL, 28 5 12 18] 0 75 22 T B R X A
T N HEZ, SN TIETANZA R B . B AR & f7 EEH i, BRI 28]
AR 1.5 fif.

X2 IR R A% 0 BEK

(1) AEXRABE R H3E S & HB I TIRE,  Ths 1857 s B AR I
TE RIS BN RE R AL R IF B, DQUEAES & AT T 5 0

(2) #AZREAE SEM Quattro S LK BEIREIT RGE, ks 1 IRARAERRAE IR, By
1B B EAS 23 AR 0, RS T 8 s B A o 5 J3 SR BRI 2%, A
EDS #:k. HWHUNR L. TOF-SIMS £k Ja A ES1CIR HY 55 W)@l (LA E Ol s Ny,
Pt R ZURAEAERE B DD, I\ AR XUR LA B4 ) S i =%
5.4, AU ERIEAR &

(1 AT AR, A I s S R (5 B, RESZ RIS R H AR N 5 s

(2) VLRSI I s AR R R 5 BB, JR R A7/ £ “Error Report”3CfF
S, ARG S i A T TR IT 44 - F P 44 - A4 - BRI TE) CRUAR S 3D s AR (I
WA TR & R R B B



BESTR-HFRICREE-CTHREZRETRIEREA RS Helios 5 UX fRERIENE ES5H /A

6. FURELH Helios 5 UX RGN EBM SEM BHRBIERTE
6.1. (X B/NH
6.1.1 EAFE

WK HEEE Helios 5 UX FAHl CEFEHEZT KRG, HTRER. BFReEHA. WIS
Detectors. “ARKITIR RS, FES G BHRIFEGLIE RS K g A TR
#& ETD. TLD. ICE. ICD. MD. FJ{H#g:E [n) 75 AU i 7 ERIl 25 ABS/CBS. Ffih=
lC#4 5B TIEUEEE &, 2040 CCD ML, £ i SHTAHHL Nav-Cam; it £ BE 151X EDS (Oxford,
AZtecLive Ultim MAX100); Bt $ATHS 8] G i i 4 TOF-SIMS (Tofwerk) ; it
FABMT R R G

gk —

/Electron Beam
/

5L

6.1.2 B EEFKARSH:

BHFIRADFER:  Atoptimum WD: 0.6nm@15kV, 0.7 nm @1 kV, 1.0 nm @ 500 V (ICD);
At coincident point: 0.6 nm @ 15 kV, 1.2 nm @ 1 kV;

BFRSPR: 25nm@30kV, 323.7nm@500V;

TOF-SIMS 3¥: &4 % M/AM FWHM >700; &l &G (Th): 1-500;

A #EE: 50nm; IR HEA: 10nm: KRR ppm;

EDS 2M¥#: MnKa T 127eV, FKa T 64eV, CKa T 56eV;

BFHRRE. HRrE (ZIOW) kT 22, W ARRTEE 1.6pA~100nA;

PR AEH: 74~3457649;

B TR ANE B BT 350V~30kV;

B K FWD: 2.3mm@4mm WD;

BRI Ga BT, BT AR AGTEE 1pA~65nA;

BFRBOKAES: 297~2072000;

BT RMmERETERE: 500V-30kV;

B KX FWD: 0.7mm@beam coincidence point;

Tilt axis
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GIS JEA&L: W (Tungstem, W(CO)s), Pt (PT(10), (CH3)sPt(CpCHs)), C (Naphthalene,
C10H8).,
KA B 45 Helios 5 UX #1& 6.1-1 Fiw:

6.1-2 XK HLEE Helios 5 UX éﬁ/%
6.2. FEMMES

(L WAFE SR RATE 2T, A ES TR MRS BERSE, LI, "
FE S BAERE AT RS 5-10 min.

(2) POARFE R B — A Re i Smm;

(3) M AR b R LA FH A& VA 7R 23 3 3 e I, BORH AR Oy =20 R o
AT (B B ORE I TEM A 5 1) 2%

(3) A F S HUBRA R [ E AR AR & AT EL TEM HiIFER RO |, A
JE R G [ 8 FEJERE shuttle b s 15 55 D04 BE S 72 [ RS NG TR 5 B, B IEEAT &4y
HHOEs, SRR RERILR, mE R FE, A A RIS .

(4) #H47 TEM FEib &), 75 20K 354 Cu grid B¢ Mo grid fY Rowbar 1A i [F] B
[ 5€ 7E shuttle £ grid 223y, RS &EIE BRI SR & P47

(5) FRRMFEMRLZAAE Y S IINIMEREE, DUBE et i Be . BE R
BRI R, RAERITE . BHRIPR.
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(6) A SRMARE i T i IEAE, BT R MG L E TR

(7D —MRAEATHEAERE MBI, WA ST R, FFEMEARN IR AT E
VE L f2ent, BRFPEAFES G LIRSS E B, A E KRR SN, B
WORE AL, AT e 2 BBk R G BRI 2% -
VE2: PR G . FERITETA B\ 8E Chamber EME, YAUHTFE, BT RS AEE
HAERGNTT 5

6.3. BRRS
(D R ETTFHRE . SR AL Helios 5 UX IEFH AL F 2 IR FFIFHUIRA, 4%/ OPERATE
oo WRARIIRE, WIEIEEAE, IR 1T
(2) WAL (R cCaI e, Mk A2 5
JERLE e A =, 44 User, 9. user.
: MPC. SPC. TOF-SIMS FI EDS 4 & [ I ;' 4 Rl A AH 7] .
(3) FFRAKMUARS, WA SMEL (RAFELLE MPC EEFR).,
(4 JFE BB AnfRfeaIrE, Wk A5

S e T P R, 77 L 5 O L 2 4T TP kT

microscope Server”, X7 Kl bpmisesst, £5&] 6.3-1 HA 43Sk )] soie, s diStart”

an N B s
€ «T Microscope Server >
Server state
@ console devices o)
| STOPPED | .4 @ wiotion NODET
@ imaging
@ Legacy detectors
'.' Detectors
Ul state . FGCI
STOPPED | ) 4 ® vacuum
@ Magnetic Optics W
Microscope
Start Stop Enter Service Mode
Start Ul Stop UI Standby -

6.3-1



BESTR-HFRICREE-CTHREZRETRIEREA RS Helios 5 UX fRERIENE E BT/ IIA

% Server state fI1 Ul state #FF 258 5%, Bongt N, WK 6.3-2 Ars, M & T,
A5 B 1 B T i

9 xT Microscope Server .
Server state
@ console devices )
RUNNING v @ wiotion NODE1
@ imaging
_ -.- Legaqr detectﬂrg
. Detectors
Ul state . FGC
RUNNING v | | @ veaum
@ Magnetic Optics W
Microscope
Start Stop Enter Service Mode
Hide Ul Stop UI Standby -

6.3-2

BRI BRAF AR ST UL 3, 72T D5 5 b 8 sk K™ Supervior, @ RSAHIE, M Log

On.
&) M
¥ Microscope Control
%
. | Supervisor |
|English (United States) ~|
6.3-3 Ul ¥ 7L
6.4 RGRE

A FEE I R A&
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(LD AR, WK 6.4-1 Fia, Wi UDIRSES T AR EBESER, 1+
6.4-2 i R G HTE.

% Buffer 71, A/ Bongk s, RRZRFRTIET . EFHILEAT IR RS
HAMRA HVG (Chamber HZEFE) .

| Beam On | | Unblank |

Filament
Current |' +|0 pA |

Grid Voltage |~|+|-5.00 v |

Beam Energy |—|+| 28.00 eV |

Beam Current 1.66 nA

6.4-1

Sample Exchange

Working Folder Chamberscope | Vacuum

Root: \\192.168.0.2\SharedData\FIB-SEM-TOF-D... _

) Chamber
Create Subfolders: Off @ Buffer Cycle Busy

/i | File Saving Settings... ® Plasma on/off
® Acoustic Enclosure

@ Chamber Pressure Hivac

Differential pumping mode E-Gun Pressure® BIE-Column Fan
Chamber |-Column Pressure®  E-MidSection Pressure® WIE-Gun Heater & Compressed Air
IGPD1 C i IGPDQ C: i E-Column Heater @ Nitrogen
@® TMP1OK
Pump Vent @ TMP1 Spd Rdy
~) E-Column
Sample Cleaning 2 min @ Clixon 45

® E-Gun Pressure

® E-MidSection Pressure
® IGPDO Communication
A I-Column

[ Take Nav-Cam Photo [ Automatic Holder
Recognition

@ |-Column Pressure

@ IGPD1 Communication

~ Quickloader

@ Lid

Other Plasma Cleanerill ~) Chamber
p— Plasma on/off@ [ Buffer Cycle Allow

H MW Buffer Cycle Force
(. :) B Plasma Cleaner
B TMP1 Stand By
TMP1 ~) E-Column
TMP1 Stand By B E-Column Fan
TMP1 OK@ | @ TMP1 Spd Rdy B E-Column Heater

Holder

System

Wake Up | l Beams Off "I

A I-Column
[ Differential pumping mode
B E-Gun Heater

~ Quickloader

W GV allow

@Bufter Cycle Busy TMP1 99%
HEufier Cycle Allow | ”VP1| @Acoustic Enclosure VG 2046 Pa
MBufter Cycle Force ®Compressed Air s 163 P
16P1 217e-5Pa
16P2 295e-8Pa
1GP3 372e-5Pa
1GP4 163e-5Pa
aLe 509 Pa

6.4-2 X Hi%BE Helios 5 UX R H 5K
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(2) K2 I HhiR4R I 2 ABS/ICBS. TOF-SIMS. EDS. GIS J§i. Easylift. shutter 4t
FRHARAS . U RA T, B Camera, 7 LA EUE R 35 K167 B
(ERA

i
det x: 0.6438 mm | tilt
CCD | y:1.3177mm  0.0°
1

6.4-3 Camera AHAL N 2 74 P9~ &

| 6.5—1 QuickLoader 7~
(1) #FERT, K& Electron Beam £ lon Beam /& F5 4L 4T Beam off IRZS, HAE,
TR TIRNE TIRE, #7524 1E
(2) giihev>, vent PUBHEFERE, 55172 30s, FTHFA AN R Al i, BT
QuickLoader-
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(3) ¥ [# 2 A B 1 shuttle 25T QuickLoader £, 5% | QuickLoader 417, =3[
SE T PRI e 0 b, B2 PR [ 5 1 ] 5

(4) &SP, pump PUs RS, 2~ =B H QuickLoader # A4k A, FTHF
QuickLoader & [7; PP, pump PUddk Rz A QuickLoader #1453, £ 7% 7~ it ]
H1 QuickLoader #7324k 5, FT TP FEREE A Chamber 2 [ [FIIRIT], K AE bt e 7% A
e b

(5) Z5fF Chamber A B ER AT, RGHSE P Chamber 2 Jy4kth, At
(I o7 (2

6.6. MWL 5 & B IR A7

(1) FEERESHAE. EHFF Stage—Take Nav-Cam Photo B bR HE 5
Ctrl+Shift+Z, S & HIAED 2 BRI AT .

(2) JFJ5 CCD % H &R SEEPRAS, DA & LR E .

(3) FFamE . £F Ul FHE T IPRESE o R B BAR 4 842 4% (Chamber Pressure
£+ 9*10°Pa), A fEfiTi“Beam On”, EFRAFH .

(3) LEFMUM R XU RE XA, A it 20 A DX 80K A% 30 28 1 SRR B IE R 77

PR GBI RE, LR N RN Y% CCD & I MR G ., [FIR A2 Fhfesg At ESC (&,
JUH T R, SRR IR AT RE, SRS ESC B, T IR S A,

(5) JFEfAH. SRV EE, B3 TS e E (R FO) . #il
AL IAGE 460 HV: 5KV; #R: 0.4nA Bk 0.8nA; #HM%E: ETD. #FEHNTHT
WU, U A L T R

(6) HAE. HIEHL:

o WWEREMMNMNRMELZE: (O KRG ALHS, HTERE: (2 M
Joystick ) Focus #E47 K11 Coarse KGN Fine J £,
¥: WD B AR BERE S IR AL, 2o /AN K, TRORRE SR I AR A JE H B 2 .

o HBREL: WMARAAERME. SCRHERTAMR, BBRELA. B TIEE IEZTT A
SEENARTY, TERATHAAE CEUEXR R 1 A7 m, A Rahis X iy
P ERRENE Y il B RE), A X, Y 7D R4
&N BB O IEs:, BEREIT R Bkah . TG AN RIE T E: (D
Fefeshifer ARG B A B R B3, aliEER XL Y Jim ERREh. (b A



BESTR-HFRICREE-CTHREZRETRIEREA RS Helios 5 UX fRERIENE 8 12 7T /4 39W

Joystick _I- 1) Stigmator 75 X F1'Y 75 Al AL HL.
o HBREOANHERELE T BEHATEFRE LA, BAERE, N
FERE A% BUR A i SE AL, HRE A IERZLE .
(7) Link Z to FWD. EEFLF 2 Ja 8RN G s, R WD FIEUE IR T4 i 65 1
Z fhAsKR . VERITE CCD & H, #il2 &AL & re .

Jriks eI RAE. REL AT ERR T mA, #EHRT, Stage SRIEIH Z SHIAMIETBR

N s BEERIE, #ERARNRKEE T, B = , WK 6.6-1 FiRo

1 Z S aibsm b, FoR Z MNE A EREEhRIEEE; SibRA R, ORI RIRE R TR, B
WD,

VE 20 URAE et R XA BRI, IS AFERBIRE i & OISR EE SR Ny, 6 BN BERERE 6 58 T R
A, G T A 1 IR g A R AR

T3 LA ERE A B HRAE, — @RS CCD W H, SERPUISE, BEfuiER. R TRE R

ESC M, B A& IEFE R A 50

Stage 7 Stage ?
Actual 7] GoTo Acual || GoTo
Region Bulk Region Bulk

X  [-75502 mm | X  [-7.5502mm |
vy [21514mm | Yy [21514mm | [=]
Z *#[37818 mm Y z  +0|4.0000 mm |
T l0.0° -] [#=] T o0 -]
R |-435° =] R |-435° -] [=]

6.6-1 Link Z to FWD #AE R J5 Z Aehrbril etk

(8) 5EMKL Link Z to FWD J&, 7F stage 1] Z AEhribfii N 4.0, £ enter, FEihE =&
&2 dmm ARid et . FO HANATT AT LR fG, WATERAE. BB, FR e di“Link
Z to FWD”BIbR, 5 Z fHAEARA, MEFRA 4.0, £ enter.

(9) B, B MHERBHESCRZ G, mFEERAM A, #THE T RE
TRt
e e E AT WEHAREL R T .

(10) £G4 G, fER R i File—Save as, BHUSE L4 . (RAFH
#2°4: Quick access: ShareData\FIB-SEM-TOF-DATA\PI i 41\ 7 ik 42\ H 3.
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7E 1: FIB MPC & 5 ¥4 . SPC ¥ & %l . EDS % 35 vl i3 Quick access 1 #4771 % 4%, TOF-SIMS
B 75 BAE SO I b g B Bt SO, 2 ) B 38 A Ak B A O 4 1
(11 BB RfF)E, B 81, m4ksini.
(12) {ESZHFLEHE File—Open, 0] DL FT UG R A1 H 3.
(13) B i AR AN B 2% A
PR FE A FE S & R s, Boaadn) TR R . R e84k Sl &
TR B AT TEM B S & . TOF-SIMS Jr #T 55, 40 B % 1 & i ik #&
5kV/0.4nA/5us/1536*1024, 152 —5KiFE I A G ED AT .
6.7. 853 SEM L4
(1) MEEAEREE KN A AMERES, FLRMEE, i “Beam On” %4 2 &K
.
(2) JiF CCD ME, FERHEA G B 24 /E, B ABS/CBS “Erlfii4etR=k (inf 2,
i I Se SR D
(3) f#H] QuickLoader ¥GFEMfEH . i “P”, pump PRIESFERS, fFAETSRERT
QuickLoader #84348%% )5, 17T QuickLoader &7, ¥EEMITAEEM G FEUR, <Ak
HOHFEO O] A “V7, vent QuickerLoader fi&4A, BUN QuickerLoader; EUHFES S,
# QuickerLoader 3 [\l P i REFE 2 O |, AP, Bl B2~ & B QuickLoader
AR LR I
(3) IBHIKS, WdRHEmAGREX, MlFHEIC. BEITR s 0 E N AR
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7. WEREEEE Helios 5 UX FIB #HRIERIE
7.1. 2L OB E (Eucentric position)

(1) Aiis Control Pages 25—l Beam Control H' “Wake Up”, T FFHL 7 WA T,

(2) PR ISR, RNEENFRESE i (a8 tit FER B R, W35 55
BFHH R OKFL B, HITRME. B Link Zto FWD J&, R AT BAAS 2135 B (1)
KA .
& WRKAEGENZSE A, TUER TR NIRRPEE, MR EIENSE.

(3) DHIBEER TR BT RE O, s TEFLH zero beam shift in active display
E&i| , 52 beam shift,

(4) 1£ stage A4F5rh T %N 10.0, s enter j5, FEMGSHESN tilt 100, tilt 565,
WS AL E, e 0K LR, NIEE A5 Stage Z ) Down/Up, &% N2
HlKF2e B

Stage Z ?
Down Up

1 |I| ]
7.1-1 Control pages %% — 15 Navigation 1[{] Stage Z &k

(5) 1F stage A4bsrH T %1\ 52.0, 5 enter f5, FEMmESHD 520, tilt 525,
WS NN E, HimE /K2, NiE Y Stage Z 7 Down/Up, iS4 5%
Hl K2 B

(6) BURE T IRE M, fE 30kV/ALpA s, R Bk, REEMHIEE,
ML G OKCFRARALE . 527 A0 Z J7 s LK S0, ) LT
IR Eucentric position AN &g, — MR R REA WL 0, R BIH R
[, tilt FEA G IR 00, EHTMTTRAE. B, =HE (3 - (5) WiRE, HESH LA
TR FRAGATF LKL Z TR ZELE 10um BLN .. #5555 5 500K P2 Z 5 A 2
7£ 10um PLA, U35 B Eucentric position 037 & i & 3% A 1] .
e tilt AR IR, A TR ZBAE B ESC A, A R IA AR ATREE KRS, SLED S ESC 4F IEFE S
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721 BTRIRRTE (RERFHERERERSSRMERD

[ 0%
(1) HTIR 2kV/I6.AnA Z61F N, T RATEM GG, sl TR - @4l 3%

—KIEMT A .

o GISKHHURE

Patternlng Control

II uJuJ;J»\

‘1 - Rectangle 1 "‘
(2] E&] 5]
When Finished | No Action -]

Total time: 00:03:16
Overall progress.

Current progress

Properties | Advanced | Selective Mill

Intent: |C depe "‘
X Size 10.00 um
¥ Size 2.00 pm
7 Size 0.50 pm
Scan Direction Bottom To Top ~
Dwell Time 1.000 ps
Beam Electron At
Time 00:03:16
Rotation 0°
Position X 0.03 pm
Pasition ¥ -0.07 pm
Qverlap X -90 %
Owarlan v -on as
Gas Injection ?

Gas Insert Heat Flow

® Wdep Cold | Closed |
® Ptdep [ cold | closed |
O Cdep [ cold | closed |

o GISIn#HIRE

Patts ernlng Control

\L\ I;\ I;\ [»

|1 - Rectangle 1

|
F—

Total time: 00:03:23

(28 | [t= ][5 ]

Overall progress

Current progress

Properties | Advanced | Selective Mill

Intent: ‘C depe "|

X Size 10.00 pm

Y Size 2.00 pm

Z Size 0.50 pm

Scan Direction Bottom To Top ™

Dwell Time 1.000 ps

Beam Electron he

Time 00:03:23

Raotation 0°

Position X 0.02 pm

Position ¥ -0.03 pm

Qverlap X -90 %

Avarlan v -an a
Gas Injection ?

Gas Insert Heat Flow

® W dep Warm Closed

O
erum O
ocw O

o HTHRUIMEYZ

7.2-1 Control pages £ F.J Patterning itk

(2) 7£ Patterning 1R [f)“Patterning Control” #11%$% Rectangle Pattern, 7E H 45X 2
H— AN EFAE pattern, % & pattern <} 4“10um>2umx0.5um”, Intent i&£$“C dep e B
Ptdepe 5 W dep e GEFEMEA LRI Z, ARG BIASFIE ML E D

(3) 7£ Gas Injection FEER P FTIFAHN Y GIS Y5, iddi cold J&, JEITFEAINE, IR

A H cold 2874 warm J5, UiPH GIS YA T RT HIRES, 7E Insert #1/2) B AH R A GIS Y5, &
P AERKE, SCOK”, EE N GIS P53 3 50 ¥ I A B .

e GISPtINJFMALE e GISWMNERLE e GISCHAJERALE

K 7.2-2 =Fh GIS N 5 K4 B ER
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>

(4) 55 T E A FhStart Patterning in Display 1% 4, patterning #2/5 B H 4512

2

17, WA EoRaE, FREREE . Patterning REH, mdie—e—, ME{EY

| |
i Patterning #2/7, st ] ARSI iE1T; it WMF k2457 Patterning F2)F
(5) Patterning FEFIE TG, B GIS Y, Ui & £ 5kV/0.4nA, T

BRI, MEGTTARRCR, AEELL, MIFE S FRIBRGRTZ.
7.2.2 BFRIIBRETE

(1) M5 Eucentric position.
(2) B 30kV/0.75nA X HL T ARPTAR IX 3 (Bt RIVIAR IX 480 #£47 snapshot 411

P aa
pan|
o

(3) 7£ Patterning #R [f)“Patterning Control” H11%$% Rectangle Pattern, 7E H A5 [X 2
H— M ETEAHE pattern, ¥ & pattern JX <} y<10umx2umx1.5um”, Intent %£#%<C dep B Pt
dep 2t W Small” GEFERM RIS, R EAFIE DL E ) .

(4) 7£ Gas Injection #ER A4 NAHN Y GIS ¥, i T HA%H“Start Patterning in

>
Displayl”ﬁi%ﬂ]_‘, patterning 27 Bl T 481817

(5) Patterning FEFZEAT G, B GIS ¥, snapshot Fill 5 B 7R K B 1 ok AL T
K&, WEUTARCR .

Electron beam lon beam

25.9 um

] 7.2-3 HLF AR B T AR 2 A R
7.3. BB &EE TEM 5

(1) bR BFESAT grid BN E 2 E TEM $IRESR B b, e REEERGTE, @
it QuickLoader 4 S FE4% 2 54k shuttle |
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System ?

I Wake Up | ’ Beams Off "I

Column 7 &
Beam Current

|=|+]075 na B

High Voltage |=|+ 30.00 kv I~

ElENEN P e

7.3-1 FL T ARORITES T o4 i A

(2) #ES: FRMET, fFREATE S Chamber iR RLE S, YHET
CLERR.

(3) FF3RW: Beam Control H System iR, ridhi Wake Up AR weeve T FFHy
THRANE T

(4) PIRREFRESFZE: BT FRETEG CGEUCET R 5kv/0.4nA), #ETHLT
FARYZBIUR GBI 2kV/6.4nA).
e MBERAROMERERRGEE, BBk

(5) FHLFEE: S 7.1 WAEFHHE Eucentric position.

(6) VIRBTFRETE: HEGIt52°f5, S 7.2.2 WEEFHTE 7RIS 2K
TR GRS 2R 30kV/0.75nA)

(7) My, GERETIR 30kV/9.9nA):

] 7.3-4 U35 Pattern 7~ & B K MG A FORE i B
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O WHETHRAERE 9.9nA, A TEER PL{#47 MD Detector /5251755
FHRIAIIRIR, snapshot JillHr 25 7R A B A, W BB A BoRANEW, AT PUE ST s iR

Brightness 1 Contrast J5, FRIHIEE, BHEKEFIEMH.

T BT AR T4 T 9.9nA I, — 5 E a4 shutter f5 , 4 BEBEAT B 1 SR S &R FRRIET , 75 1 2% MD Detector

T AR o
@ fEf£47Z FME RCS Pattern (Regular Cross Section Pattern), il X/Y/Z R~FE N
18um>8umx=10um, Scan Direction ¥ & > Bottom to Up, HABSETIRFFERIN. WE KRG, &
Start Patterning, F2/7T4RI121T. FRIFIBIT4 MG, snapshot lHT G EEBCR .
® 7E{f4P 2 FE RCS Pattern (Regular Cross Section Pattern), #il X/Y/Z R~ E A
18um>8umx=10um, Scan Direction ¥ & ¥ Up to Bottom, HAGSETIRFFERIN. WE KRG, &
Start Patterning, 27461217 FEFIBITA NG, snapshot fil i BUR B H R .
@ fERPZE L ME RCS Pattern (Regular Cross Section Pattern), &l X/Y/Z R~FXE N
5um>&um>10um, Scan Direction ¥ & Left to Right, HAhSE AT REFEIN. KEZERGE, &
Start Patterning, P27 UGI21T. FEFIEIT4 MG, snapshot il i BUR B FH R
® BETHRAGIMHE 2.6nA, 1BH shutter, snapshot il 351 & F .

(8) TR (EWETH 30kV/2.6nA):
O FESE tilt 54°, B 30kV/2.6nA 21F K snapshot il F, EDIAE FIE CCS Pattern
(Cleaning Cross Section Pattern), i X/Y/Z R~} & A 16um>0.7um>10um, Scan Direction
W N Bottom to Up, HAWSE AT IRFFERIN. WEEHUE, &L Start Patterning, 8/7F4R1817.
FEFFIBATA G, snapshot il R f & JUR -
@ FEMA tilt50°, 21 H 30kV/2.6nA 2 £E T snapshot il B A, ZEDTARJZ T liE CCS Pattern
(Cleaning Cross Section Pattern), i X/Y/Z R~} & A 16um>0.7um><10um, Scan Direction
WE N Up to Bottom, HAMSEATIREFERIN. WHESEHSE, £ Start Patterning, 27 H1RIE1T.
FEFPIZAT45 05, snapshot Fill i & 25 8UR
@ —AEMBAT — R PR RN T, E SRR IAGANBARE, 7T AT ERO~@#E. i
W SE R, tilt BEf G % 52°, snapshot B, ALEFRRERF .
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7.3-5 TR 5 [ATRE i
(9 URY] BINETIR 30kV/2.6nA):
@© HFER A tilt 200, fRAE HFRIXIRR AT REHE SEM A FIB & I Hbl: 1555, % SEM/FIB ()
beam shift 4% ; )5, W T HE L) HIRXEGE SRR L, AAE, WX BRARAE
5 ERRKIB R Rl FIAR, 7 30KV/AIpA FATTFES TR e 11, W% HARIX BLR 7
TEE I, HAE, W Z @R, # Hb X R0 b, 1 beam shift ¥ H
NS EOE AR S N LY

7.3-6 U ALY Pattern 7<= B & U B 5 AT b &
@ TEPIRZ R LMl 2 4 Rectangle Pattern, 1/ X Ji[a], —/NY Jilal, —FHZIEEHHES,
AAkan 7.3-6 snm B PR, 2 A Pattern JREXSS, A1 Start Patterning 1I21TR27 . #2717 525
AL I LR R R I AR e A T A
@ MR e YIW (ATIEP ). REAES & tilt 10-35°, 7EFAFIRE IHh W EIR, HIKHE
RBAEE, WE7.3-7 (@ Pror. HGIEHE R O, W JCRF S & tlt 52 54°, KA
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CCS Pattern X AT %, WK 7.3-7 (b) Fizn. 5€K CCS Pattern 1238 f5, WAL & & F T tilt
F 0°

Bl 7.3-7 R AR R =
(10) BHREBZE Easylift $FR b (EFHR, BUUEEBITRE 30kV/41pA, FETRE

30kV/0.26nA, YIWTEHE 30kV/2.6nA):

O BSTFARAMME 41pA, T/ANBONREEL  ARUE AT LLTERLETS R 5] IA BURE &l X GIS 4

Al Easylift &1 . ¥ 5 TR E 0 S ERE. SN GIS-C, F# A Easylift (Control Pages

85 -L I Easylift #2484 Park position, £ Insert), 1l 7.3-8a Fins.

7.3-8 i R A Easylift iR A
@ BTHRAET, f£Jog Z W, $AERARAC B N6, K Easylift £Foe1n) ERE ) 2 b
s fEHFHRE O RS X Y I, il Easylift £FRBain A /2 L%k, B FHRAM N, 4
ST Jog Z, ¥ Easylift £t Z Jymsaa i /o bk . REIAT, HAEILF|E 7.3-8b/c
R
@ BT Z 30kV/0.26nA 214, WllEE Fr, 7E Easylift £H9FN v Hfl[X 4, H Rectangle
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Pattern, &+ C dep, ¥ Easylift £ F03 IR0 —it2, & 7.3-8d Fim.
@ BT AYIHZ 30kV/2.6nA AT, RIFTE R, fEE A A U 2] X 55iHE Rectangle Pattern,
1%+ Si milling Intent, I v 5RE S AEERET >, W 7.3-8e fin.
® BRI Z 30kV/ALpA AR, WG & L SEM LSS, Jog Z XA, 4T Bl bn 2o Bt im) b4 3),
WG 7 NS, mEAER AR, W 7.3-8f fin. BdEFRER, WEEEH A
Wik sy, 7151 Easylift 5 Fr 48523582 Wi ot
® B Easylift (Control Pages o' 45-L7 Easylift i fiHe, #%#¢ Park position, £ Go To, #AJ5
& Retract), 1BH GIS-C.

(11) A M Easylift 4HREBZE Cu/Mo Grid £ (BFH, BIFEBIRE
30kV/41pA, FEEEEFE 30kV/0.26nA, PIBHEE 30kV/1.2nA):
@ ¥ SEM/FIB ] Beam Shift 9%, # 3| Grid FifEfi B, 77 A% HH i1y, #i5E Eucentric
Position. I @ AL 7 H AT LAE B WEE Grid T, w & Grid TR, F5a sl .
T N Grid BT SR A EE, MBS it r, Grid Tk 5 7 HCPAT, 58 AR 520 e,
BERI ARy AN Easylift #4228 Grid LA, & HAR A B Grid S B, A FE R 55 .

7.3-9 ¥ M Easylift ## 2 Grid F iR = E

@ BT 30kV/A1pA ffie O mEAid. UIikE 30kV/52nA 24T, i shutter, il B F o
7t Grid Thi ;1 CCS Pattern, s} AJ 13 B 4y Qum>20um>35um, Scan Direction 1% & >4 Bottom to Up,
FABSHOERIN . BATIER, 7E Grid WimiZ —AN/ I, 2y G J5 SR B K e i . 1M1
Bise U, WA E T AR E 41pA, B shutter, RIHTEI .

@ BT H 30kV/A1pA FAF T, G/ INECRAEEL, B0s 8 1 R A SR, SEfN GIS-C, i
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A Easylifte B-FHRAMIPT Z, LFRFAMPATT X, Y, 5T Grid Ty B3R .
@ PWTE TR E 30kV/0.26nA, TE# 5 Grid $E /il it #5 > A L[ 1] Rectangle Pattern, J3
SPRYESZBRIEBOET, BATFER, B A5 Grid JE4EAE . Snapshot BIET I Fr, AR 22
[ o
® WHWE THREME 30kV/1.2nA, 7EH 5 Easylift #5210 Easylift —{llE Rectangle
Pattern, S ~]ARYESZPRIEILIATY (Z @804 1-2um), BATIRE, VIWHER:E), 1 Easylift 57#
53 E5. Snapshot FiETEL F, #itr5E VI, & —XARTEEVIN, W 2Rk YIE.
© TR T ARFENT A 30KVIALpA, Fi/INBCRIEEL Wos B TR S Se W g, Sei i Easylift,
PR GIS-C.
@ Bt G target BT tilt 2 52°, relative 15X T rotate % 180°. Ml 5 B 1 A Ab T-F47
M, SRR 520

(11) FEFmIRE: BT ARORM HARRDNRFRE, B 1.2nA~0.75nA/0.26nA/90pA
O HBRESALE, ¥ HARX IR % Eucentric position, 7 & T 44V 7# .
@ target B R, FEGL A tilt 2 52.7°f11 51.3°, K CCS pattern 7351l 58 /8 1 &5 A0 _F &6
RIS 2 (30KV, 1.2nA~0.75nA, JRFE 3-6um, K/NETUR, B 5o SR S0 0 sk v

AR BRI R 5 R 4240 300-500nm.

7.3-10 Ff b AH e
@ target #i: X, FESLE tilt £ 52.7°f1 51.3°, KH] CCS pattern 4351 5¢ 8 B 5 A1 345
FORS AR T 2 (30KkV, 0.26nA, VAFE 3-6um, K/NATIE, B 3R A ST I i R D
S e JEE PR sk 7 %2 2 100-150nm.
@ target BT, FESL A tilt % 52.7° 11 51.3°, %H CCS pattern 23358 5% T #5011 &6
HORE 4R FE (30KV, 90pA, VA 3-6um, K/NATIE, HF 3 A SEA IR D .
B AR BT Rk 2 50 nm A2 A . FL AR 3KV R AT AR EERIE
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P 7.3-10 HF ok 4Rk 7
(12) EBIERE: 5kV/I21pA, 2kV/44pA
@ target #530F, FE 6 tilt 2 55° F149°, SRH] Rectangle Patttern 435 /& T A1 E S A kS
YRR (5kV, 21pA, Dwell Timel00ns, INf[A]%) 30-50s, F—F A H SEISUL I JRE LR ) 25 7E ik
WO AR, FEAHH I TR RS, w sl shifteF12 ETIE U IE, 7SR T,

7.3-14 5kV F B
@ target BN, FEAL G tilt 2 57° F1 47°, %A Rectangle Patttern 435158 5 T &5 AL &5 S
Yk RE (2kV, 44pA, Dwell Timel00ns, H[a]%) 30-50s, Hi 5 A Sk M i 72 )

7.3-15 2kV X9k
@ FIRFERRTERE, TTHE TR FEHERIEE, Bk BUR.
(13) BFR FUERRER, B,
@© Feah & tilt 22 0°, 1757 F IR 2 AR I, PO 00 & T B R S0 B e 1 i R
WLEEAM S % . @iU# ] TLD Detector.
@ fE Stage Z A 7.0, %, fIEGEHEZESE.

0



REBTR-AFRIRER-ITHEZREFRISHKA RS Helios 5 UX iRERIERE %24 1 /3 39|

® il Beam Off, <P ML T HFIE 73R,
@ 1% Quickloader ¥ 4% i FEM Chamber HHEUH, /INOEU N 3EAFES I Grid, & T34
S 3 PR, T S22 TEM .

7.4. 853K SEM/FIB 525

(1) FEEHE S, # Quickloader H#r#4 [l Chamber iE#: 1 &, & Pump, {3
AT HAIRES

(2) fiFsRiRid .

(3) IBHIKS, WS IAGIFEX (R SR RN AR T80 . B s = 1
82 TEAE i B AR N i
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8. WUREEEE Helios 5 UX TOF-SIMS 1E3RiE4(E 7T

8.1 Mm% . HESHIMEIRE

(1) ZE#FE N, 81t Quickloader £ A\ Hi%% Chamber, HL-F 5 R, #iE eucentric
position. FTFFE T3, snapshot FillHT I, #2257 X 35

(2) HAEREM T X3, A PRESL: &) X T#KIAE S, FE i R IR R 2
DIEN T, e e b XL T A BRI 57y, SRS BEF BIE 5. b X T
BRIZHINT A BORE S, FEa R E T TR

(3) HAEK: Mi5E Chamber H 75 751X % 1E-5mbar (£ 1E-3Pa) LA'R, TOF-SIMS
HAFHIEF] 9E-7 mbar (£ 1E-5Pa) LLF.

(A TH T TLD #8128 ; ¥ ETD.TLD. ICE £l 28 i) M- 4% o & (grid voltage)
wHEN 0.

(5) BETHR NG SHKE: pixels resolution 512422, dwell time 10us.

(6) AutoScript server At T/ IRA (HAERIVIRES, LR WED.

8.2. ¥TFF TOF-SIMS ¥4
(1) i 5 i bdE 7 K “TOF-SIMS Explore”, TP, #1454k FIB MPC #1 TOF
PC iH %

8.2-1 TOF-SIMS Explore 7 Ji5 7 i 7 75
(2) Xy 5 A 77 Xe“Firefox Explore”, FTHXIYaAs, s lom Je i e A4 %+,
FTJF TOF Werk FL1fi .
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WERH

T ey TPS Settings .

K 8.2-2 TOF Werk T J& S THi 7~ & &
(3) i\ TOF 1 FIB [ E 48, TOF Werk &4 152 H it B 23 3 5 FIB Chamber
HR I 2 1) 352 PR AR — 3

Overview
ptste lon Exdr.1
Error Info Fleaze start a Pump Activation! Last Activation wasz on Thu Jan 01 1970 \on Exdr 2
[TOF 241E-7 mhar
ll=] 2.17E-6 mbar jon Bar 3
[t mbiert T.01E+3 mar || FETEren=e
Ioperationmade Lens 2
Getterpump state Deflector
onpumg off Deflector Flange

Fib zafe paosition

[TOF weorking position

‘alve open
Feeady for measuremert| I
[Time 11.3.2020 09:05:27
Tof Pulze
Detail collapse all expand all
Reference

8.2-3 HZ AT H R~ EE

(4) SAFEAHIIIER T RO TR, Z5 50 Rz

coe @ PYCE
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@ File Upload x @ File Upload X
A ||« System(C) > Tofwerk > TPSsetfiles > Positive lon thuner v|®| | searchPositivelonthuner P « v 4 [« System(C) » Tofwerk > TPSsetfiles > Negativelon thuner vo Negative lonthuner 0
Organize v New folder m @ Organize v New folder =y @ @
Documents # A Name Date modified Type Documents # A Name Date modified Type
& Pictures | Positive ion thuning_Ga_41pA_25-10-2022_5-044 R-1066.x¢ Text Document & Pictures # 7] Thuner negativ.ttworkspace TTW(
.| SharedData » > Text Document . SharedData * 1 Negative ion thuning Ga 41a4 1 Text §
5 Thispe Text Document 8 This PC I -] Negative ion thuning_Ga 41pA_18-03-0 0.04:xt I Text
T ' thuning_Ga_41pA_20230316 T e e To TRURg GE- TP TE-U3-2023- T Tet
9 30 Objects E W 9 3D Objects i
4 Readme positive ion thuner.pdf ~XChange Vie [5] Negative ion thuning_Ga_41pA_18-03-2023_5-0.12_R-T14.txt Tet
I Desktop 1) Thuner positiv.ttworkspace TTWORKSPACE Fi I Desktop [5] Negative ion thuning_Ga_41pA_17-03-2023_5-0.12_R-T14.xt Text
) Documents £] TofDaqRecThuner positive.ini figuration sett [ Documents [] Negative ion thuning_Ga_41pA_25-10-2022_5-0.12_R-T14.6¢ Text
& Downloads & Downloads T8 Readme negative ion thuner.pdf PDF-
D Music D Music ] TofDaqRecThuner negative.ini Cont
&) Pictures &1 Pictures
B Videos B Videos
L System () i System (C)
= Data (D) = Data (D)
- v o< > wo v o< >
File name: | Positive ion thuning_Ga_ 41pA 20230316 1151n-0.1.6xt v [AnFites v File name: | Negative ion thuning_Ga 41pA_18-03-0 0.04.6¢ | | AFiles () v

e 8.2-4 FlL P FBECAF G R
(5) PAHETBCIEE, Bofhd b s il ool e, T EFoR.

Time-ofFlight Hass Spectrometry TPS S@EEINGS vcn sesnaizsn

lon Transfer Optics [ | Setvalues
o Exdr 1 T 0000 v| ||| Send values on change
lon Extr2 I 0.000 v|[||L_Senda
lon Extr 3 [l 0.000 V||| Zeroal
[Reterence I 0.007 v|[|| | Read setpoints
I C. O 2015 7|| || Save Setwoints
IDetlestar I 0.002 Y] Supply Voltages [ ]
IDetlector Flange I 0014 v|||pes W 0000
e v | 0.000 ]
Extraction Pulser [ ]
ot Pulse I 0.101 V]
[Reference [ @ 015
—||[rotestractar 1 . -0.324 ]
|| roredractor 2 I B 0134 ]
- TOF lon Optics [ |
=||fpritt TG 0000V
IV R I 0.000 V]
=1\|Ire I 0.000 V]
Sliia | ao0000 v 0.000 V]
|{mee | 2to0p0g v 0.000 ]

K1 8.2-5 A R R PR A e i

(6) #A Interlock &b No PR CGEALT Yes R4S, #iW] FIB Chamber H47 +41
BRI AR, #il B 5, s Confirm interlock), s o #/4 | Start 154, K TOF-SIMS
k36N FIB Chamber H,

Sty Vo

K 8.2-6 #fi \ TOF-SIMS #53LE R EE
(7)) HRIEEFAN, HEFMFRE TR, S8 b N e Rag .,
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PAIF46 Je 8200k

K 8.2-7 Fr A sk i L 58 UR BB S T s

8.3. TOF-SIMS Explore 84 BET 48 X4
(1) [H% TOF-SIMS Explore #4 741f, it Acquisition Settings 1 T8 K ES
BB S, WESEI RPN, BE SRS OK.

sins

File Acquisition Window Help
/L' |:'*/ O norminal (55) -
FIB SE Image B X | “Mass Spectra | Isctope Table | Hardware Contr
= 7l @ "% || Total | ~| | Ps
sins Scquisition Settings - O X
Dimensions
F Width Height
Fib Image (px) 512x442 v
Binning [2 I % |2 = }i T P Y
AR ESG, EIRAE, W
Number of Frames fi*ﬂu%ﬂ‘j’fgﬁo
FIB Dwel Time (us)  [15.0 N r—— == =
£ - BAMKEL, o THEEPITER,
= ettings AL i
Group Delay (ns) WIPt. Au, 1% A155820.
Pulse Width (ns) 1000 }
File Oulpu Seltings 7EQuick Access T ShareData 7 22 7 £
AR Rk A
Data Output Directory |D“\TOF result_from May 2019\GL| | Browse %{%ﬁﬁg’{lﬁ’ '{*E§1I§:%[J§[Jl}t&t°
File name [LiBatt_15HFW_100fames._15us_8kv_620f L\F
Store SEMData [l v] M AL E posmeg EFE HLGL HHT RY(A]
1 GFa B RE AR % e T
Cancel SAL R HLY A &R G =H AR
' - )5S N
SIMS Images B X |/ Depth Profiles

8.3-1 H¥EKESH K E U
e AR AR HFW2x0.1=FIB current (FA7 pA). B, s HFW % & A 25um, &AL

FIB JI3& HL IR A 252>0.1=62.5 pA
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(2) A Start Acquisition, JFEA%URE R4

Traiin gL at_1SHFW_100frarmas_15us o 620pA Z020.03.11- 100 Birates b x
[T
Mass Spect pe Te -x
)
L
Mass Spectra (@ Total
Last Frame He
oun s
gooe "
Bom
0005
Kt bk
s
masaichasge. (/) Tagetmasa lsowopes Reits
o
2 vorminal (52
v ominal (187) —_s e .
2 nominsi (55) o —
! e
s
] 1
g —
g e
3o —
-
(ol -
~t
s

% 8.3-2 JTFan 4 KA Ja BB AT St TH 7 2
(3) ¥R FEF, ATLAFF nominal "FHLF & Ak FIEOGR K & T, Wn 3]
Depth Profile iR, STET WEEHE F B 150 A2 1k
(4) FFBE M Frames B ERETHG, P2 BENREY RAA “.hs” BT,
Bl i, iR Frames B REL L, UOREHUAREIESE, W FahF1EE
PSS

8.4. TOF-SIMS ¥ERIE
(D) BHRRETERG, T 57 LA T R IE . SR 22 B8 7E X Bl - HE 3,
JRERORIE K, $RE] Ga+irlge (CKMELE 69.7).

8.4-1
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(2) P& mRBEEIGER “PseudoVoigt”, IERHRRIE:EIGESE “Asymmetric”, i
“Fit Single peak 7. #4536 Fl A SN VLECHIALE, AT LAF-ahitash &3 .

K| 8.4-2

(3) ME TG, 1 Ga+lg Tism Xy, W15 R & BoREAIEEET . ki Gat

X475 1dentify, & 11 E 3Bk E]“ Peak 1D Tool-Target Mass”, H xS 71 Fi & (m/Q)
2 HBNRAFE, s Next.

x X | PeakIDToal x | Masscalibration Tool X |P 4 » + X
X X | Masscalibration Tool X | Peaktable Tool 4 b v X
Identify Add to Masscalibration Add to Peaktable Remove
La Identify (Ciri+]) Label ar...
) ‘Adds the selected fit to the identification routine
Target mass (m/Q): | 63 9455543440433 | Th
Charge: h= Molecular mass: 6894555 Th
Mass tolerance: 05,
0 0
Isatopes  Fiters Resulte
- X x

K| 8.4-3

(4) #E Peak ID Tool-Isotopes Ftifl, R 1, BHIEEE IR AR D&M
MNHITCER, WRITCRME, WA Sk “AN”, 2RJ5 A Next. # N Peak ID Tool-Filters 7+
I, 3% Single ions, fi Next.

x X | Masscalibration Tool X | Peakiable Tool ¢« b w x

Target Moss: 689456 Th

H Ha exclude istopes with abundances below (%): | 10

Li Bo F NI O|F Na

Na Mg | S P S ClA .

K Ca Sc Ti| V| CrMn Fe Co| Ni[Cu|Zn[Ga| Ge | As | Se Br Kr ®) Single ions () Molecules and single ians

Rb Sr Y 2 NbMo Tc Ru Rh Pd AqCd In §n Sb Te | X
Gallium

Relative Ma: Isotopic compos... Al

n 70,924701 0752
0
Targetmass  Isolopes Results
% - X

K 8.4-4
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(5) N Peak ID Tool-Results Ft[, IAb2s2h B SEBRINAR) m/Q 18 LA A S hsiEE

Z B2 A me

(6) 2 1-6 (RAE, B I CRKE TR ET—

£ Fit Tool FLHIE R M B T HIER.

i _EiR . FERE

X [PeakiDTool X | Masscalibration Tool X | Peaklable Tool 4 » v X o
Sum formula mjQ Am w X |FitToo X PeaklDTool X | MasscalibratonTool X [P ¢ » wv X
ectra Identify Add to Masscalibration Add to Peaktable Remove
Label | m@ Resaluti. | Area Labeling | Label arr.
= » | [69Ga] 689500 110342 | 0.05110. v v
T:SQK v v
0 |
Alomeies e iery Rosut: 15 39 205 B0 4, 405
- x| e(mQ)
(7) [FrfigH 2 MBI IERE, 5 Add to Masscalibration.
Mass Spectra | FIB SE Image Inspector_|” Isotope Table | - x
= 3 /S [x] 7 | Total || | PseudoVoigt |~ | Asymmetric ~| Baseline
w X |FitTool x | PeakIDTool X | MasscalibrationTool X P4 » v X
7 Total Mass Spectra Identify Add to Massealibration Add to Peaktable Remove
v Fit § ¥ Label miQ ‘Add to Masscalibration (Ctri+M)
v dentify v |(63Ga] 68.050( Adds the selected fits to the mass calibration
: T&;K v v
é 0.00015
0.0001 §
L 0.00005
S
70
-0.00005
-0.0001 1 1
365 37 375 20 [0 555 w5307

mass/charge (m/Q)

39

405

K 8.4-

6

(8) 7F Masscalibration Tool Fi Y, [AI kT 2 453

I,

HUsE A IR m/Q BLIE, AT AARSIEAT e B 1 Ry

(= 5, A Set calibration.

e

Mass Spectra | FIB SE Image Inspector | Isotope Table |

BB/ AT O

Total
Fit
Identify

v
v
v

£ 0.00015

Mass Spectra

7% || Total ~| PseudoVoigt ~ | Asymmetric ~ | Baseline

Set calibration (Ctrl+S)

°§9K

w X 3kIDTool x |1 Tool X |PeaktableTool X (4 » « X

Set calibration Update File DataFile: Not up to date Remove

Sets the calibration to the mass spectra and updates the corresponding fits. Does not save the changes to the datafile

» | [69Ga] 68925574 0.0000 1.000

27809.51

0.0001

u

T

L 0.00005
o

Eo

e

-0.00005

-0.0001

365 37 375

oo I 505

mass/charge (m/Q)

39

395- 40

405

8.4-7
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8.5. &5 TOF-SIMS £5

(1) %M] TOF-SIMS Explore #/4:.

(2) 1£ TOF Werk %5t 1fi &1 Stop,  #£k 2 M FIB Chamber FFiR Y, [F]I Fr A ()
HUERE A 0. BIATEIR)G, <M TOF Werk 344

(3) Beam off HL T WA T3, K kLM M FIB Chamber HH4% Hi, #R 5K Quickloader
EEEIE s Jup

() WhiF s G, IR THE, fuFseiidst. SFseim=n, Wi AR
Yyt o
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9. WURELEE Helios 5 UX BETE{SUISEIRIBIETRIE

9.1. REIBTFHL

(1) T e i EALEYE CRUEAERBIT R 54 T LT IFRe i L1V, i
M5: User, %f%: user. & HIECIFE, MBI ILE.

(2) FF)g AZtec Hifk

Eﬁ%i%%ﬂﬁ%ﬁﬁﬁ%, A AZtec A, H#ENTUM S siifi New Project #5737
[, B Open Project 47 JT J& 3k CAFAE ST .

9.2. REMEHLIRIE
(1) BETER LRI

T BRI DR AR FRIRIRAS, BRI 2 AT R3S, Bk o 50

O sl 84 T 5 MES @ﬁ-;
@ TE#H % [ 5% Thermal—Operate #&EHBEATIRLFFiR; LR, Operating Status
1 Standby %704 Cooling, [FII 3k F#E U kT AR, BRI MR FF4E 5 min 24
EDS Detector Control: Extreme 5| EDS Detector Control: Extreme

Thermal Vacuum Status:  Under Vacuum Thermal Vacuum Status: ~ Under Vacuum

Insertion Operating Status Standby Insertion Operating Statt 5: Cooling

g Do not operate the X-Max detector unless the column g Do not operate the X-Max detector unless the column
vacuum is ready. vacuum is ready.

“Operate “Standby

® 4 EDS il 28 15 4357~k % =, Operating Status {7~ 4 Cold, BJ #/rpai e b
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EDS Detector Control: Extreme

Thermal Vacuum Status:  Under Vacuum

Insertion Operating Status: Cold

g Do not operate the X-Max detector unless the column

vacuum is ready.

. Standby

9.2-2
(2) EDS #k4HNEH]
fEFEE Camera BT, 7ERSL T M fidy Insertion—In, 7] UG BIFR L2240 A
Bi Chamber ', EZ In f#4AF K, Out FE7nieslnl UL, BIfRE EDS REIGHR K
EAtAL .

Thermal State: Auto Retracted

e ton Activity: Not Moving
Interlock State: Allow Movement

K 9.2-3
(3) MBI T R S/ HEH, S8 (Point & ID). 2841 (Linescan). [fifd
(Map), 7] DATESE B 20 60 RHE (X 4 rh R 4T3 %

9.2-4
(4) WEFMER
1t Describe Specimen Ui F-AJ LLX} Project Note. Specimen Note. Site Note %5347 i3
Y, DAMEIC SRR S BT (8 2 5 BE 7 i

9.2-5
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(5) FRHL SEM E14
RAERE S TS UAE SEM B MF ik B @ iR Bk, ISR M. BEUE, Adife
W | Scan Image, fiili START, REUH bRIX 1) SEM &4 .

Kl 9.2-6
e WIS IE O T Ok R R IE TR 2R 1) 2-3 %
(6) ReilER4E

sl BERE B AT | Aquire Spectra, fEHPF /230 T BAE fidi e, RIVATAE &R AR AEsL H x

DX AT 54 K4, Map Sum Spectrum SEB 2R BETE A - 5%&“ FELLEHE PR Y

i EE PN AR A R T R R LB SR B, s Apply, ﬁ?ﬁ”\)ﬁﬁinlﬁﬁﬂ%’%o

& Tools Help

hoeiad

K 9.2-7
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(7)) JTREMIEES
O 1E5RERSE, Az 8arid Confirm Elements #2241, %1%k & X 3853 4T 70 EHA5
EIE FREE A RS BIE B H s s Rk, LERiREE

K 9.2-8
@ 25 miidi Calculate Composition AT E & /4T, EZS M % J5 sty Result Type
AT DL B 25 RO R B A L EGE ST A A L

9.2-9

(8) TRAFEHE AL
O AdifeiE ot T BEA i Report Results, %63 Save Report B 7] A= 5 HAR-AE 4R 75
2 )5 B EhE A Word IR, MRAFERAE EH B ERIN 1% Project N Report SCfhJerb, 2
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A 2 REVE Bl 7 E R A B A — S F B BEEORAF OB /i “Append Report”, %3
Y& B SN SR o FEORAF SR IS R s A 56 ) Word SORS, ANIRICTRORAF
HlE A );

K 9.2-10
b) A REE A T HEA~ Y File—Save project as SKERAFHEA™ project, LRAFEIZ N
Quick access: ShareData\FIB-SEM-TOF-DATA\PI @4\ 7 i 44\ H 31

K 9.2-11
o) iR R BRI YR DME T e e F ABE/E R, nlfE s B2 1 A4 5k B Export,
SRIE LR EMSA, BRI TXT # .

9.2-12

(9) iBH EDS £k

BB EA T A RSk @ﬁ, 7E Insertion £ H T s Out, #RLSIEH.

9.3. &RAEHERE

P EoB BRRAE 5 Jm BRG] AZtec B1AF, SREZ M 6.7 SRR SRR P . AL
AR
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10. MR/ EMETH

Q/WU FLHR001 45 H#i7E

Helios 5 series UX / CX / UC / Laser models DualBeam system User Operation Manual (Revision H
Dec-2022)

Operation manual—fibTOF Mass spectrometer 16.04.2021

11. i83%

B 1 XU E S Helios 5 UX {8 FHIC %% V1.0
B 2 XA HL 5% Helios 5 UX TEM B 5 il 4% 5256 61010 58 V1.0
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B 1 XUOR FiAE Helios 5 UX i Fid % V1.0

TR HE Helios 5 UX {8 AL X

B
R.H

EHEN/
BRIEA

WA

BBk

KXERE

(SEM/FIB-TEM #& (rt/cryo)
/FIB-#0 T/TOF SIMS/CBS /EDS)

AT

=R BE

3 A RS ]

Chamber

BETE
(Pa)

#ix

E: (1) SRR AR, —VIEETT 80 —BITRse, BRUCAMERIAT ORI R (2) (AT RE b i USRS B IR R AR A TN (3D M 7 2 I B o o
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B 2 XUOR Fa4E Helios 5 UX TEM i i) 45 5256 & e 6% V1.0

=p: BIEA HRER HERE o=R ofiti&
stage tilt stage B RE M B RE&MH Pattern GIS %A R
2 HEBER _ \ : \ w5
© rotation (%) BE iR B R Bl RSFX*Y*zZlum | PYWIC
1 IR, . AR 0 0 / / / / / / /
2 link to FWD 0 0 5kV 0.8nA / / / / /
3 | BFRARRTE 0 0 2kV 6.4nA / / rectangle
4 | BEHLSE 0, 10, 52 0 5kV 0.4nA 30kV 41pA / / /
5 BT R GRY 2 52 0 / / 30kV 0.75nA rectangle
) . RCS, Si-multipass
6 | VIRUELITMIMT 52 0 5kV 0.8nA 30kV 9.9nA / &\ shutter
bottom to top/top to bottom
7| UIRRE MM 52 0 5kV 0.8nA 30kV 9.9nA RCS, Si-multipass, left to right / A shutter
‘ . CCS, Si-ccs
8 | UVIHRE LS Bl Tl 54 0 5kV 0.8nA 30kV 2.6nA /
bottom to top/top to bottom
Rectangle, JEEK [
9 | UB) 0 0 5kV 0.8nA 30kV 2.6nA
Si milling intent
10 | # GIS. easylift 0 0 5kV 0.4nA 30kV 41pA / /
11 | 15 easylift ST 0 0 / / 30kVv 0.26nA Rectangle; C dep c
12 | FEME R ZE easylift L 0 0 5kV 0.4nA 30kV 2.6nA rectangle 1, Si-milling Intent /
13 | Cugrid E[MY 0 0 5kV 0.8nA 30kV 52nA CCS,Si-ccs /
14 | HFFEE Cu MR E 0 0 5kV 0.8nA 30kV 26pA / / /
15 | Wi REEE Cugrid b 0 0 5kV 0.8nA 30kV 0.26nA Rectangle, C dep / c
16 | VI 5 easylift &85 5 0 0 5kV 0.8nA 30kV 1.2nA Rectangle, Si milling intent / /
17 | WEmEEm 0 0 5kV 0.8nA 30kV 41pA / / /
) N CCs, Si-ccs
18 | MR RAPZE R LB 53/51 180 (R) 5kV 0.8nA 30kV | 1.2nA-0.75nA /
bottomm to top/ top to bottom
) CCS 1, Si-ccs
19 | WA E T RS AR 53/51 180 (R) 5kV 0.8nA 30kv | 0.26nA, 90pA /
bottomm to top/ top to bottom
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BHA: BEA: HRER HERE 0FR off6R
_ stage tilt stage B RE M BYRE&MH Pattern GIS %A
Fs NERER ) - - #F
© rotation (%) BE R B R Bl RSFX*Y*zZlum | PYWIC
20 | A RIE VAR 55/49 180 (R) 3kv 0.4nA 5kV 21pA Rectangle, Si milling intent 0.1us; 30-50s /
21 | A RIE DA 57/47 180 (R) 2kV 0.4nA 2kV 44pA Rectangle, Si milling intent 0.1us; 30-50s /
22 | WEM R 0 0 5kV 0.4nA / / / / /




