RERHE R LS RRIREF M

Aquilos %8 8 &0 B 31 W% (AutoTEM) 34 15 &)

—. AutoTEM T{E%IE

1.1 Bl
BRHESRET TR, FRHERESOAT, FHRIMFRFTHRTE, FRERE,
28 4769 autogrid 2 E 2| shuttle 7 1 542 E (£1) F=2 542 F (FU),

1.2 Sample checking
% shuttle load # % 4%+, @id CryoTab T HEA2 F 452 4.5 5 F-Grid1 12 Mapping
position, @il Ebeam /& 1% A A&4E T Ao T 4% & #HAFF 6 GO to.mapping Position J& 1% %

AR 25T AR B EANERA
Shuttle Controls ?
Selected Grid @ Grid 1 O Grid 2
Go to: | Mapping | | Milling | |Deposition
1.3 Maps 342 &

1.3.1 477 Maps, #7#Z—A* project; A D: RAHEIH XA,
1.3.2 & take a snapshot 46 — KB M 69 4594 B

1.3.3 4% GridMapping, %3757 tileset, A tileset 892 B ek A IMBARE, &
HF TS ERE,
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1.3.4 # ROI: TUARBK KL DR K, HBEASBO(ZE, 46 %+ Add Lamella Site
Here, A2 £# & KB ALz &, REiL/A Square ¥ 1A K,
22 S

1.3.5Grid2 (A ) LEFH 3.2-34 %%, HFmZ A ROIs,

1.4 Coating the grids (=4 44)

1.4.1 Sputter coating: /& Ul f*&, i@id CryoTab T A4 L e Prepare for Sputtering, #
G AN E] sputter (2 H G, ATHB M (—AAH 10Pa, A= K chamber T m ik &),
RIFAHE 2E& Run, 642 LB BAT R, TRHLYER Coating T, BANEMALK
coating. & RJG % Recover from Sputtering

— Current: 30 mA

— Pressure: 10 Pa

— Run Time: 15 s

Sputter Coating

Prepare for Sputtering

Pressure
VoItage‘ 1V Run Time

rn | [ ][2](3][a]ls]

Current [ 30.0 mA

EE:

Sputter coating &AL P 23| LF %S VFAR, RAEEH LKA TRILES, H £ sputter
coating Z AT *TAM S e K AR Z AME A B 22

1.42 GIS.coating: Go to Mapping position, 7% k /B B4 &, &3 link Z to FWD 2 /& % 5,
B £ Cryo GIS Deposition # 3 4 % Grid /2,3 34 5 it ] (—A% 15-30s, L1 %)
B start J&, HEoe & B #453) 2| Deposition position &, £ 3 insert /& A 37 & flow X < B
i8] 5 8 #hi&4+ 5+ @ %) last position.
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Cryo GIS Deposition

Gas @ Ptdep
Selected Grid [ Grid 1 [ Grid 2

Flow Duration | =|+| 00:01:00 |

Start | Purge |

1.4.3 Second Sputter Coating after GIS (optional) L4k 7 %k 5 % — k48R, W EL,

1.5 AutoTEM #:#% &

1.5.1 477 AutoTEM, & 2<% & Maps Online B 4%, ¥ VA A 4& Maps 4 52X AutoTEM,
#H . —A project &F, At D: RAALH XA, AutoTEM LN ERK K, M+ E
20G = ],

Create Project

Project Name 02152022 atc VV

Project Path D:\AutoTEM Cryo'\Projects\02152022 ate VV

Create Project Cancel

A\ Maps X4 G Maps 2t 49 Lamella 42 & & $ JLA Site list @ARL, 4= BT
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1.5.2 B4R E, && Templates F&, @®FF XM, RERAIHAAGBER, TAL4H clone 5, A
TR B BT, KB SERAE, REFETHEEH /035,

Default template (Aquilos)
Plunge frozen grid

PT_Default template {(Aquilos) 1
* || Plunge frozen grid

Import

Default template Aquilos new ®
Plunge frozen grid e

Export Batch

1.5.3 BRiIAELERE SER @A LA Projects LA FHEN L ATRHE o
RETHMEELS 4 A3, 4% Site information, preparation, milling #= thinning, & & & A& FrA T
A &9 templates 3| &

thermosdentific
01022022 WV atc CHO... X

iz smeust crvo 2/ TempLATE

|

‘ 3

\< PREPARATION 4/ MILLNG === THINNING
A /4 2

1.5.4 B R, HFEHGHER L4 E I3 ANEA: apply: I F 2| & AT lamella; apply to enabled: &
R Z P £ i F 49 lamella; apply to all: &2 ] £7 B X BT A 49 lamella. RS K G ZER R A G EARE,

Apply ‘Aquilos) 1 7 Default template (Aquilos)

Apply to enabled

Apply to all PT_Default template (Aquilos) 1

1S5S A2 F BT BRAINLIRE, &FF@ETA Run 4, A5G REdeT:
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Automation

v PROJECT 3 h 0 min

¢ PREPARATION —z7 MILLING =2-THINNING

Automatic v  Automatic Automatic

Lamella (4) 6 min 50 s 10min48s
Lamella (3) 6 min 50 5 2 10min48 s
Lamella (2) 6min 50 s i 10min48s
Lamella 6min 50 s 10min48 s

4site(s) in 27 min 20's 0 site(s) in 2 h 32 min

Execution Mode  Step-wise » PREPARE v CANCEL

ZEAMZR VT VASE i B AR F B 23T autoTEM 49 lamella {2 &, # A autoTEM #9R AL £ 25K 3 345,
%-%#1# Preparation, Milling & Thinning, # X =5 #F L A& Automatic 84, FH Execution Mode #&#F
Step-wise,

1.5.6 %< PREPARATION, FF 45 # 474 st £ &, €.4 euthentric hight 8%, milling angle X &, WA F 92K
ESV®, HAERRAHLWIA Lamella 23 £ 83005, REZA P A—HEWA KBRT, TA#@L
Continue #4231 #: £ F—/> Lamella {2 &, A 2|PTA G EIERLE R, FHR AN preparation finished & o

1.5/7 Milling & thinning

4% preparation 2 % &, EHF @A T A Runfe4d, A#RE R @4 T:

LA A B 2R E lamella, T EMEAHFIX milling, K5 thinning —# Gk, NAEFSEHA lamella
milling 5 R & & 3 A Thinning % £ .

B mill, BFENAFHH K
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Automation

v PROJECT 3h0min
3¢ PREPARATION 7/ MILLING =2-THINNING
Automatic Automatic v Automatic
v v

Lamella (4) s 27min23s 10min48s
Lamella (3) 6 min 27T min23s 10min48s
Lamella (2) 6 min 50 s 27min23s 10min48s
Lamella 6min50s 27min23s 10min48s

0 site(s) in 2 h 32 min

Execution Mode  Step-wise CANCEL

158 ERE, 2 AMKE —MRTAE, EFLR, KK, HFRE, &£ 3487T.

@ Automation finished Automation failed

The Z position is not linked, unable to insert GIS

Abort

@ Automation finished with errors
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—\ BRgE

BEXAFHWAZA, EREY E—A Lamella 42 F SATHERAZON K, HARIES R LA LR A
$, HFEKRZEAE, BEATEAZE L Lamellafz
2.1 Preparation

PREPARATION

lon HFW Oversize 30.0 pm

Milling Angle

CORRELATION

EUCENTRIC TILT 2min45s
ARTIFICIAL FEATURES

IMAGE ACQUISITION 225

>
>
» MILLING ANGLE 1 min 415
>
>

LAMELLA PLACEMENT 3s

>  Correlation: 5% XHKIEGFLM) XSG, LEEE&LIFLM, &ALE Ak,
>  Eucentric Tilt: A Mapping 4= & (Tilt45° ) @ tilt A B LW Lamella & E A EECFHE
(EbeamWD6.7mm, IbeamWDI19mm Mif), #&iE E-Ibdam *TAM K 2| F — X 3%, Maps F NG54z F
% 2% ##% Bucentric Tilt, TR KINEH;

~ EUCENTRIC TILT 2min 455

Maximal Tilt Step 10.0 °
Preparation HFW 250.0 pm
Resalution {guided) 1536 % 1024
Electron ACB

lon ACB

Electron AutoFocus

lon AutoFocus

Precise Coincidence

Rough Centering

>  Artificial Features: 4w FAH ik /R, HX AR Z4HEERA#HTRBRMNERAEEZE, EUKFL
ME, TR RALRAEEFHITIFN, 2 TEHAR, AEARNLZ I Z2RFE@ICAZE, FREHK
U, BRATTIES KZ, il BEATFCEH. LT RIR TR LEBEIRA, FHeRF TiRA
L ES, T XA &
v ARTIFICIAL FEATURES 1min28s

HFW 200.0 pm

Distance from lamella 7 pm

Pattern Depth 1.0 pm
Cross Thickness 300.0 nm

Milling Current 0.30 nA

Cross Size 8.0 um

»  Milling angle: T3 & Target milling angle, /R 3F 4 Fl & A & (4»>15° ), 4 i Enforce Target, & W /& A
BTN LZAR, IKAK ROl B HAE, KmFHK Lamella 42 BiR5E, LEdETE%50E);
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" MILLING ANGLE 1min 415

Target Milling Angle

Clearance Angle

Enforce Target

HFW 160.0 pm

>  Image Acquisition: LT HAEN T —KE AN FWE) Ibeam BA, AR TEEREWALE, EN
resolution: 1534 x 1024, Dwell time =T 4% 3& £ IR HF I £ 7%, 0.5/1/2us #( 7T o

“ IMAGE ACQUISITION

lon HFW Oversize 120 %
Resolution 3072 x 2048 v @9 ps
Enable ACB W

Enable Auto Focus v

>  Lamella Placement: 4= £ & 2 # K09 kK E Lamella /2 &,/ 7T vA3& K lon HFW Oversize value, &
AHFFHEMAZERRT, e RBAHRLKG 4 Lamellatad

~ LAMELLA PLACEMENT

lon HFW Oversize 120 %

Minimal lon HFW 50.0 pm

2.2 Milling

~// MILLING

Lamella Size

Correction Factor

A 2% & Lamella Size 5T B x K&, ZARLMRAGRT, BLEIATRTAF; Correction Factor £ 4§
MATGY AR E A5 (HaEAart), AAMAtbaE R4 BRAE<L AR KT B E 0t AR T AKX B R E
R Y
> Delay: ™ VA% B 3R I 45 0 ] 2h:2min, B &30 R AB#F S KT A chamber F 8k dhid & A ERESF

—N lamella 42 & delay BP?T o 4w 3% /5 LS AEAB L 10min, X 4) i beam off #= safe stage position.
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DELAY

Delay time 0 I 0

Estimated start time Tuesday, February 15, 2022 5:06 PM
Beams Off v

Safe stage position

>  Reference Definition: I-beam FTF &R A 2 X5, IMNEEMAZERERANTE, EULELY

ab
AG o

» REFERENCE DEFINITION 42s .

>  Electron Reference Definition: E-beam T4kt 2 X AF 4, XA E &S € F R MMl B&
B, ARG RAHH, ERERECTRAM, TRBRLAR,

»  Stress Relief Cuts: # Lamella £ % A M & —/Ny 2 BAHOREK ), LK) £ # E Lamella § 8
Lamella #3137, HREHHEEAELYE, BORATRAMSZIE G, AT 5545 55 5 B+ R,
Trench Depth 2 % & 49K B, %t Z, Depth Correction 2R BAR E R, #FAK, dHE ZH4K, &

»  Reference redefinition-l: ‘4= % stress relief cuts #ii&, Z e — T4 HE, FUNREF,
>  Rough Milling:\#— % Lamella LT 435, EARFEEBFHRYT, &, ZEAHBAE
Lamella Placement ¥ 53, WL_ERE, ET#AES LT &S AE Front/Rear pattern Hight #9 X+,
“ ROUGH MILLING 14 min26s o
Pattern Offset o
Front Pattern Height 5.0 pm 8 G J @
Rear Pattern Height 5.0 pm
Depth Correction 120 % ¥
Front Width Overlap 1.5 um N — ®
Rear Width Overlap 10 pm ’fﬁ‘ ‘
Milling Current 1.0 nA ¥ : =
Pattern Type Rectangle
) @ ® ls
DCM Rescan Interval 1205 2 > "
Show Graphics v @
>  Rough/Medium/Fine/Finer Milling — Electron Image: /A T4 — ¥ mill /& %) Ebeam mt%, mALA# T

ol 2 RIABP T . DCM Rescan Interval A 4§ B 3h 245 B RN [, AR K, BEMG R AR

STRESS RELIEF CUTS 1min26s T

Trench Width 1.0 pm
85 . ® @

Trench Depth 6.0 pm « 2 r .
Trench Height 6.5 pm
Trench Offset 5.0 um '
Depth Correction 100.0 % 10umx10pmx200nm 3 J
Milling Current 0.50 nA a0
DCM Rescan Interval 120 s
Number Of Patterns 1 9 | @ . ® |

Show Graphics

v

HikZ, #HEMSE AR TR, wF2shft, 5% ® Electron Reference Definition % 7 o
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" ROUGH MILLING

Resolution

Enable ACB

Enable Auto Focus

HFW

Add lamella to HFW

Motification

- ELECTRON IMAGE

1536 x 1024

v

T0.0 pm

W

Reference redefinition 2: & 3U# & LI A,

Medium/Fine/Finer Milling: /& 45 8% AAZIZ 12 80 offset, offset A&/ ME F 69 RIA AR AS

Yty K45 B AN

AR P #BGE T overtilt 89 7 X, Pattern type 7T 4% CCS.

v MEDIUM MILLING

Pattern Offset

Front Width Overlap
Rear Width Overlap
Overtilt

Depth Correction
Milling Current

DCM Rescan Interval
Pattern Overlap

Pattern Type

600.0 nm

650.0 nm

500.0 nm

0°

160.0 %

0.30 nA

90s

400.0 %

650.0 nm

500.0 nm

Overlap=400% (ofs.1-ofs.2)

CleaningCrossSer

» 2.3 Thinning

>

>

L

— THINMNING

Final Thickness

Enable Windows

200.0 nm

Polishing 1/2

v POLISHING 1

Pattern Offset
Overtilt

Depth Correction
High Voltage
Milling Current
DCM Rescan Interval
Pattern Overlap

Pattern Type

150.0 nm
0*

160.0 %
30 kV

50 pA
30s
2000 %

CleaningCrossSer

Polishing 1/2 Electron Image

' POLISHING 1 - ELECTRON IMAGE

Resolution

Enable ACB

Enable Auto Focus

HFW

Add lamella to HFW

Notification

1536 x 1024

70.0 pm

v

RERHE R LS RRIREF M

2

/

D
.

AV 4

QOverlap
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 BEREEIR

Image viewer: 7t 5 A4} iZ A2 44 T 69 P74 1/Ebeam M8 A #1245 & T &, 7T A Image viewer 4T
FEE, RTEAM R ARSI EELAE. TREE AutoTEM #4b477F, ARG T X wB-Tt P HEE
&89 Lamella, % % open in image view,BP 7T 7 th 3% Lamella £ 8 ETAZ P PTG B R, £ HEE—
REATHKRER, EMAEZARGELKEE, TREFELEE.

:= SITE LIST

v Lamella (4)
10.0 pm = 3.0 pm
0% 24minTs

Save As Template...

¥ Lamella (3) Go To Preparation Position

10.0 pm = 3.0 pm Go To Milling Position
0% 27 min57s L. "
‘Go To Thinning Position
¥ Lamella
10.0 pm = 3.0 pm ‘Open in Image Viewer
0% 27Tmin57s a - a
Open in Image Viewer (recursive)
¥ Lamella (2) Select All

10.0 pm x 3.0 um
0% 2Tmin57s szl

€« ¢ wza ) Pl

Metadata

> Stage Collection (0]
> Metrics

~ Match Informati

e

ipulator Informat
Patterning Information
Application Info
Site Information
Progress Information
Core

> Instrument
Acquisition
Optics

> Energy Filter Settings

Stage Settings

Fa EGTH T AT EAS#FARE, w2, AP xTUXNEFRA.

. Image Viewer

File Image Help

Site #3

<< < 22 > >> HE =1 = ) Measure Tool: Line
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b, Milling 3FEHP—EEARNEH

AT Y SRR RSO B X T ARG GARIE A s DL ARG, A gl R A AR

>

Depth Correction: F/Z 4% E£A 4, 7 milling, thinning #= polishing ¥ & A %, & 5yp%|atiata%,
FFAAK, E AR, —A% rough milling ¥ 3§ P AREAE % F K% 15%-20%Z 18], J& 4E milling 3F
5 TR A 100%.

Depth Correction

Pattern Offset: BFMA L REHRAMA AEY T @MIESH, KA milling & 3Re93E b, %R #
v, EESAWR BE R EE T M offset {A*2+amella thickness (%24 3 F & & B2 o) o

]

<

Pattern Offset 600.0 nm

Overtilt: 7 Rough milling Y45 69 R EiFAZ R TR E—NDAE 03° , BELSELAEY, Stage
4 & milling angle 69 3 #k £4/-0.3° BF#ATHRE, BERA T WA Binmit.

Overtilt (i
Milling Current: 7% iR, ARFEILH BRI AR, (8o K RIS,
Milling Current 0.23 nA v

DCM Rescan interval: 2454 E 018 8] (g, #HAAAL), REMIRYE, 2REBF 10s, medium
milling YAJG 7 WA % 0% 8 4E, A polishing 7 3§, #4F—ANE1E 69K E B 8] 7 L4 2 AF R 69 U
MA .

DCM Rescan Interval a0 s

Pattern overlap: # Rough milling VA5 69 & AR E 24 B s A8, offset {2 L |4 L&, ZMEE
U Bl A2 45 &, BAKGY 7t Fde AT B B T Overlap=400% (ofs.1-ofs.2)

Pattern Overlap 200.0 %

Pattern Type: B £A £ £4 Rectangle, Regular Cross Section, Cleaning Cross Section = XA |
—#% “Sress relief cuts #= Rough milling & /| Rectangle, milling #= thinning #¢k ] Cleaning Cross

Section.

Pattern Type CleaningCrossSer  w
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