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1

1.1 E#

Temperature Control K|

201K
144K
®BIK -
783K

787K

L THRUIG%E &

Filing

—Stats

gI

@ Tutbo Auto Of defau]

€ Tuibo Alvays On

9 Leave cattidge on Compustage

Stage

Siot characteristics
Light gravy color

Blue color

Daork grey color
Black slot rumibet
Green slot numbes
YeaSow siot color

Red cross

Groen checkmaork

Explanation
Siot content 15 unknown

Siot 15 occuped
Siot 15 emply

No miventory of slot has bean done by the Autoloadet hardware

An inventory of this <ot has been pedfarmed by the Autol coder
horédware

Carnage from this siol is edher o the peogress of baing loaded
unicaded of 15 loaded on the CompuStage

Slot blocked for further use

Manual and Autol.oader inventory are conssstont

The stage content is unknown; no stage map has been performed

[ stage contains no cartridge
_ The stage contains a cartndge

E# (Dock) RUEZEZE Autoloader f&38, Autoloader ;2B B REHEAEFEE (BRIFHE Docker ;2 EREE -

170 IAT), HBAif inventory %40, autoloader &5 B cassette F G NMIBIRERIE R

1.2 YIetE

< A4EE IR, 77T autoloader FREFE Turbo Always on, TFF TMP HOIRZS 2 7= B (Tem Life Science Autoloader

Vacuum control) ,

ARE, KERTHEMN),

3 Tem Life Science Autoloader Vacuum control

@ i s
Vacuum Off

Vacuum State Desiied State:
AL Pumped DelayedActive AL Pumped

@ ManualMode

Adtion Pump Autoloader Done
Adion Activate Done

=
[EVsico is Safe to Close
|[EBValsk is Safe to Clase:

IR u

Xvad

Autolosder

Mizoscope valve

Octagen

X Cassette load valve

%1% TMPal ZBE 4%k, TMPal REAZE G, =i Unload 32509 DU £ — N EER

BTk (NaERREARE, B status WIFERRS A XFR2 RV IIERS, 4

BEXFHR, ZEE

TMP RIRTETRE

E—"Hf unload LERMET NEFEENWENHRNFIS, EHBEFHITIME, [ load %4
(R, HETRRR TN LSRR, 75K turbo JTiate EAF fA(IE 5% Turbo Auto off-default);
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2 EPUTTEANEEHEMRERE
2.1 EPU fiE

FTFF EPU B (FTFF EPU ER4HETRAR Ul F1EY low dose 2R B X TR, MR AL JEREEE Falcond
A&, NSEE Ul A EFTEM AT AMNEEIRE) ;

€& EPU 2@ Microscope State @ NELKER, HAREKE, SAETNEAKNIRE MBoRETMNE

¥ 5.1 recover;

Fi“er 2 Microscope Subsystems Microscope Subsystems Recover
o Vacuum Vecuom 7
Aperture: | Imaging v -Flllered R
Sitwidth (v 110 4] Source
Energy shift [e¥]: = 0 E] P
-MF knobs | [ HT offset: |20 ] S
-D ey Total: 0 ey Acquisition —

[ oev || oev [[ 250ev |

Source

Microscope State /A

Microscope State A

,

: - : = = e
sl i mw’f”sgg:;‘:;‘:‘mmﬁ Measuref5&E | Get: FBUIREISEIRE
o { sEsRg—ent) | REEEUA  Set: WAMUBHZEREMEIUIF

B itz

BRI AR

TINERE KA
BTRERRES;

ETERNEXE

&:Dose/pixel size;

FFT Filter Show  Hide the Inset Window
Swap Inset and Main images
|

22 HEEEHSER

a) A7 eucentric height:
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¥ stage FEENEN BB AY square, The Auto Functions Tab> Auto Functions > Auto Functions (TEM): 4>
S Auto-eucentric by beam tilt (Hole Eucentric {&%%) #0 Autofocus (autofocus fZ%%, f& Ffi), Desired

Defocus o] I AU RS A R9ERNTT;

BU EPU

v  Preparation Auto Functions Atlas EPU

» II . Presets Data Acquisition v Desired Defocus (pm) -2. Auto Stigmate No
Iterate to (um) -5. Use Three Image Method No
Focus Method Z-Stage v

Execution Preset Selection Auto Function Settings

> Calibrations Negative Beam Tilt

v Auto-Functions (TEM)

Autofocus

Auto-eucentric by beam tilt
Auto-eucentric by stage tilt
Autostigmate

Autocoma

Drift stabilization

Auto Zero-Loss

b) HAREER:

Preparation>Acquisition and Optics>hole eucentric>preview, AEHIXFE—ERBHIFL, = move

stage here and acquire, Acquisition and Optics>Data Acquisiton>preview, BHIZNEEHF RE;
c) BIERT, AHERENTTERE Export,
Export image RTEFEGIVRIG IR,

Export image with overlay T {RFHBIRREABRENELE, RERERTFHNDHER, SLEREERH

S
El%\g//[\o



BRI ARFEMERRT S

Move stage here

Move stage here and acquire

Show image center

Export image

Export image with overlay

Zoom 1:1

Zoom to fit

3 Acquisition and Optics £

FEEDIMER!

Camera Settings. Optics Settings.. Advanced camera and/or exposure settings;

EPU>Preparation > Acquisition and Optics 40X &

Presets R REER BIRE
Atlas ETHHEHER, AEkNER | Micoprobe
BHREHRKEEE, RE%E LM B | low LM(LM155X-LM200X)
RREE (BRI ETREHER),; llluminated Area: +800 um  (Parallel beam)
Binning: 1
Readout: Full
Linear mode
C2:150 um
Defocus= -500um~-1000um
GridSquare HEANEY square, IZIRETRIZEE | Microprobe
—/NEW B SEE A/ square; Binning: 1
Readout: Full
Linear mode
C2 RE5 data acquisition —2
Defocus= -50um~-500um
Hole/EucentricHeight | £ B sl W &£ 13 72 & B & 0 Auto- | Nanoprobe
eucentric Height, IXRIKEEFIER | low SAmag

B&ERMZEINEE . 5T Quantifoil FIHE
MMIEREZVEIEE — P TEN
i, Bz RESSmET A%
i Auto-eucentric, #FE EZREBEMT
PFLEY AL,

Defocus: -10~-50um.

FIE7E 01 [e- / A2sec]IA T

Binning: 1

Readout: Full

C2 JtM1R45 5 data acquisition —EL

Data Acquisition

€T ES

Nanoprobe

Parallel beam




BRI ARFEMERRT S

Magnification 1R IEFE Z /Y pixel size R E

llluminated Area /R &8/MEERILEE EBHALRETR
M ER B F L

Spot Size LECA R EFRILEI S EHIFIE,

Defocus: -2um (R ZRTEATEIXME B #1T preview R,
B IFERM defocus 7 EPU IR EEIAE)
Binning: 1

Readout: Full

C2 X WREIE LB/ N R (B &4#97E 50um/70um);
Measure dose B7EL &8 SEE (Falcond4B4] h4-
10e/px/s), measuref5T] I E 1= /AEFEAIDose(e/A”)

Autofocus B EILES autofocus THREMISE | EEEMIRE S Data Acquisition fR¥F—2X;
W, Binning: 2
Readout: Half
Drift Measurement Bai IR T dift SENE, | BEHEMIRES Data Acquisition fRIEF—E
Binning: 1

Readout: Half

Thon Ring %S AREMHIT Autocoma 1 | EEAIRES Data Acquisition (R 5F—%;
Autostigmate Ihgg, SEIRBEZEFE | Defocus: -1 mm and -3 mm

EREY FFT B0, BahBisRid 2 | Binning: 2

HRAAREIEXRSE, Readout: Full

Zero loss (only for | EBERTE EFTEM R TizfTH BEIHE | R#F5 Data Acquisition {RIF—%;
EFTEM mode) I&;

ARER:

> B& Atlas IASh, HABJLANFUR S 505 B 155 5 Data Acquisition — M spot size #1 C2 aperture;

> B KIS EURIFE T ITESERE (lluminated Area), TIZEUIT A9Beam settings F&EB 2B AT
bt

> & EData AcquisitionS £ FIRT & E Emeasure B[S EFUIF E-CEFG ControlfyBeam current{l, &
EES0NALH(ZRHME FRINERERE—EE, RETESEENF R Tdose
measurement), & IERIFIEMN 5EFE G R0 % EData AcquisitionFr & Z#IDose(e/A%);
Measure Y FHMEZE £ = FUHh 75 4 A5,

> T RUBE AT AERISpot size. C2 Aperature L& UK EI G EMERERRIAFNEZE, £HIA
Data AcquisitionFr & B9Spot size, AEHEETEM/LASENERESE

> E-CFEGTE BFIEURULEZTE (EPU. Tomography) Ai~4hrEFfi{—>KFlash, MEERTEHKEE/
HAZITE LI Status B 7~Flash is advised, T X AE SR IAS = diFlash, {¥Beam current{BE &
ME FF4EE{F A,
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Beam Settings I lll E-CFEG Control (Expert) 1

| TEM || Probe IITwoLensl | Operate | GunLens:‘: 3 [JFine

| MicroF’robel | NanoF'robeI i Bdrmctor- E

Vopt: 2533V  Bdractor: 2532V

llumnination Parallel Extractor range: 1939..3244 V
Area 794 nm Beam cument: 45nA
Range parallel 317 nm - 11.9 pm Status: Operate

4 ¥4 Atlas [EfZ THIHEE The Atas Tab

Az B %3 E The Preparation Tab >The Acquisition and Optics Settings task >Atlas >preview, 14
—ok B FIA R A AN R B ol

& Atlas Hi B {£55:The Atlas tab > Session Setup task>New Session>#ij A\ Name>Apply;

B A EINEIA mre, RLBEBRIAERE Z B8 Atlas XL T,

New Session

LEL

Description

Image format

Output folder -~

¥ Set as default storage folder

#iBAtlases: Atlas > Screening task> A& — P Z N EHAMIsIotALE >start; ABISEFITNHED
IR B RIS
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thermoscientific

Close to center N\#E A HIOALE FFERTH; Close to currentMstage Pl 7E AL B FFHRTH;
Number of tiles®] BE X/ NbENEE, &MU ESEAREXEINBENKF;
5 WHBaTNHEMARTE

5.1 JERREVIAI

a) MEHFIWBALE, #HF/EPUMThe Auto Functions Tab Auto Functions > Auto Functions (TEM): 4>
HfiAuto-eucentric by beam tilt (Hole eucentricf%X) FAutofocus (autofocusf#l), Desired

Defocusty AL EUIRE FAVERNT],  {RIEIZAETEIEFAYEucentric height

b) ZEHRFIEEETIRE]Data acquisitionf91ZEL, B TR, FBI=HER - Heucentric focusi®4a,
ERIEFEMCRIATS: beam tilt ppx, beam tilt ppy, beam shift, coma-alignment pptX, coma-

alignment pptY;

Direct Alignments

Y

Coma-free Alignment =
Coma-free Alignment v LI

¥ Auto help

c) IRERWIFE, FEsherpafk{FHkE|AutoCTRE R A TstigmatorFflicoma;
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Objective stigmation ™ |mimeasureiZl, MEHBELESRIEFIZAFFTIR, EFRFTERET TIZMNE
BEFeucentricIBE, FERBEHE (BEFERETTIFTIZIET FHEXHE) %,

e IEFIR A BN Sk B defocusTE A8 E R defocusB I U Tl U fTcorrect, HAZEN T INFah R HEH @
R L8975 BiIET 2 B #reydefocus it

Stigmation® A TE AUEcomayi A (<160nm), comaRALE RIFIR B FH46E T Stigmation(<5nm);

EIX

oane

5.2 Image shift 9B
EPU>The Preparation Tab>Calibrate Image Shifts

HEETE: HTEIEFREucentricH E L, HERKAMEEIT (grid squares#&hole eucentric)#k 2] —4
PR s, REVIHEE|Data acquisitionfF 3 T, TEWIERE LIRSS BB LE,

H o 0 o o

Reset Start Stop Re-acquire Proceed

Calibration Calibration

Image Shift Calibration

Image Shift Calibration > Start Calibration, % —3KZc & AData auquisitionfZ# TR A, TTUNEH
RAPRENE, RifiRe-acquire, mifiProceedfXBBENEHNEIR, ERSNERNETFAMEN
miiRe-acquire, HAEN R EProceed iR FE A B EZ B AR A,

53 REFR/MEREHMLE)
REFREETA:

#ENE|SHALE, EPU>The Preparation Tab>The Acquisition and Optics Settings task>Data
9
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acquisition IEHERIZEL T, FData acquisitionZ#previewii—ik B, KEXKE A OFFTEE

S .

M55,

B XK E A ATk Fexport Image A FE Amre3C, 7EB i _E#ZEthermoscientific Imagelnspector
B, BmrcE R A FEAmpXX 1,

TETEM Image Analysisi {4 H#THbmpEl /7, EFFcorrection-Auto correction, BERIFREYE, &6
FEGNFEENX TR,

M imageinspector thermoscientific

Fle  Edit  Tools  Help

M

=HK:
Ul>Camera>Bias/Gian>Reference Image Manager> PostCounting Gain>Acquire;

E1FF4-6e/px/s, T TEReference Image Manager Zimeasure dose[F £ K, NRFIE6-
10e/px/s, MIEIZELEEPU/ETomographyik {4 5 drmeasure doseBl o], #Bid67EReference Image
Manager% & 7rdose too high! Exposure time o] PUIE £ U £ IR AR JE T 81 5 E BRIA A 1088 0T 1Y ;

CCD/TY Camera (Service) 4] lseninggl kode ]Biastainm

Camera: | EF-Falcon ~

Integration time [s]: -5 576 4

Available reference images
Description Date Created

Binning: 1 e PostCounting Gain 1/10/2022 4:34:48 AM
Integrating Gain 12/16/2021 3:50:36 PM
Readout area; | Full ~ Reterence lmage
M anager
Blank Image size: 4096 « 4036
| Search || Previgw || Acquire

Status: Operational
Inzert sertion Sate Insertad

EEREREEIMETREERY, MRREFNTEEEE N2 offload X P HHBHT,
BIRTH IR E Rt N —3 2] 8 C BRI S E;

Windows(C:)>Titan>Data>EF-Falcon4>Reference Images>300kv

10



BB RFEMBRRETE

ThisPC » Windows (C:) » Titan » Data » EF-Falcond » Referenceimages » 300 kv v O Search 300 kv »r
Name Date modified Date Type Size Ta
|} 20220110_043451_EER_GainReference.gain GAIN File 33,560 KB
[7] 20220110_043451_EER_GainReference.gain.tt Text Document 1KB
=] gain_post_ec.raw EM Image 65,537 KB

in_post_ec.raw.bt

&1 gain_normal.raw

Y

[] gain_normal.raw.tt

EERAIEENTR ARBATEENM —XEE,
54 BEELRHFET

BE 231 BB A9 T A Data AcquisitionfJiZE T, M7,
a) fEsherpaf {44k % Energy Fiter, mifiCenter#kF|FlE, EHRFNEEAREEAENBERSE,

b) &K s dlsochromaticityfmeasureFMeasure Chromatic Distortions, &l SEAY4E R A4 & (K
FspectfE), WFESXNNETunetzsll, HBNHEKRMERHEE (N Tspectfa) NoAEBIE;

2w Low Distortions.
20220510 04 38 13 - 300WV - J00V_EFTEM Imaging at S
=) [ co——]
e
[ —r—) :
Geometd and Ovemats Detortons.
=
=
[ — s
[ E—— e
e
-
o
-
.
-
U ALmIIn s S ee VR1s oM. &7
Acasin Settegs VB = 001 0N URZ= D09% 002N
ame = aue oo
et doeam i s
- E— (| || son
Eommre e ] [y 06
o Sor s caase
Eectron cowtng a Max cvomatc Sstorion (HTes2SV)  OM % oec 0.4
kool Shats
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6 BHzBWWERE (EPU) The EPU Tab

6.1 Session Creation

EPU > Session Creation > New Session/New from preferences

BV EPU

v Preparation  AutoFunctions  Atlas  EPU
0 = &
- =]
New  New from New
Session Preferences Queue

Preparation

Session Setup

Square Selection BU New SeSSion Setup

Hole Selection

Te late Definiti i
Shpaie Do Sie You are about to create a new EPU session.

Template Execution

Do you want to use the preferences of the current session?
Execution

Yes No Cancel

Automated Acquisition

Yes: FTE—NEPUES, REHIRES E—PMEPUESHERBINRE,
No: EEHE—D—1EPURES
Cancel: BUHHTE

6.2 Session Setup

EPU > Session Setup >Apply

12
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Auto Functions

Session
Session creation General session settings
Preparation Created by:

Session name:
Session Setup
7 Description:
Square Selection
Hole Selection

Template Definition

Template Execution
Type: Automated @ Manual

Execution Acquisition Mode: Faster acquisition
Automated Acquisition Use Phwse Pt
Output settings
Image format: ® M Tiff
Storage folder:
¥ Default folder
Specimen settings

Specimen carrier:

Quantifoil type: Quantifoil R12/13

Hole diameter: um

Hole spacing: pm

Email settings

Send email on completion o automated acquisition

Session name: FREEIENXHLEEF, EWHIH #E T,

Type: Automated BITITERFMEZBNEN . THEMEFEESENXE,; Manual: HRFITHIES
15 B X 15

Acquisition Mode: Accurate Hole CenteringE— N fLENB IS RIstagefdfiS %, Faster Acquisition
EE—MHERBFLIEISimage/beamiRiE T 1 ;

Image Format/Storage folder BRINREmrcHIZE (FalcondBIRRSS=S) ;
Specimen carrier: Lacey Carbon or Quantifoll

Quantifoil type: B FFERIMAE, HETELHE NIEFECustom R G F zh# Ahole diameter and spacing

Rp =T,
6.3 The Square Selection

EPU > Square Selection

13
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BU EPU
Select
v Preparation  AutoFunctions  Atlas
Select All an 2; -4 Unselect
- 3

&
Unselect All » 2

i Smart | Show | Change « Add new grid square here
Invert Extend

Select Holes

Start - Reopen

Session creation Open tile

Preparation 9 Move stage here
Session Setup 2 Move stage to grid square

Square Selection : Show processing order
Hole Selection )
Export image
Template Definition
Export image with overlay

Template Execution

- Zoom 11
Execution

Zoom to fit
Automated Acquisition

S s

show B RIEFHSEFEINF, change™ AL,
EFEEEMsquare, Airselect/unselect;
FEREENARBEEIEMNsquare TTHET,

6.4 Hole Selection

The Hole Selection task for Quantifoil specimens

2 EPU
v Preparaion  AutoFunctions  Atles  EPU
B & @« 5 2 Q » C
Previous  Next Preparcall  Redo
Square  Square Squares  Preparation

Navigate
Start
Session creation
Preparation
Session Setup
Square Selection
| Hole Selection
Template Definition
Template Execution
Execution

Automated Acquisition

85

Status: Ready

EFEEEMsquare, HEEFSelect Holes, Auto Eucentric, Measure Hole Size, Find Holes.
T 5Bt AT Preset Ice FilterE AR EEHKE;

Remove Holes Close To Grid Bar X &L MNA&EIFL;

14
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Selection Brush FASKIZRRE & X AR EE, FEshift+ R T IETBIREEA KRN,

Prepare all Squares Tl PrH EEAIsquare B sififEucentricis B AV IET 35 B squareflY iR i,
#f) m.Previous/Next SquareBR) 2] X & —{>Square#t {7¢L AIHRIE/FHIA;

Area Selection task for Lacey Carbon specimens:

HEIEFESENsquare, AfF S dselect Areas ; fiflAuto Eucentric, HIAEEIRZENEIfRIES

Generate Patterni# 4710 Bafit =,  HAETAY6E A A5 % quantifoili: AR & ;

Atles  EPU
« * Spacing (um) V ( e Minimum stage settling time (s) 5.0 Recurrence Always v Defocus list (um)

i) Preset Ice Image Shift Delay(s) 0.5 istance( < [-29

Generate Pattern  Fijter o rush  Inves T n Objective lens v

Execution

Automated Acquisition

6.5 Template Definition

The Template Definition task for Quantifoil specimens

thermoscientific

Distance from foil hole center: 319.810 nm Recurrence Recurrence

Defocus list (um) Distance{pm) Drift Threshold (nm/s)

< -3.0,-10,0.0 C Focus using

Data Acquisition Area Autofocus Area Drift Measurement Area

15
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EBRBERFEMEHET A

Add Acquisition Areas 7EE 7 F SRRV E, RIEBIFRER—PILETIA—K= 5k, Defocus
List ZEFERRF, —MIEEE SiKkAcquisitionl] & 37Copy defocus list to all areas¥§ B FrHY
defocus{BMR 25 T X 1

Add Autofocus Area, 7EEF o fiBE#fautofocusALE, —RRE7ERE L,
Recurrence:

Never: MR Autofocus

Always: B E E

After Distance: #B1d1%ERIEE S IX L

After Centering: FLBSNBERHR—RA—H, —AHM—K, (FitfasterlEX, EHIZFLX1)
Focus using:

Objective Lens M ZEZ5 EXN N HEFE,;

Stage Z axislEZ5 E,;

Add Drift Measurement Area, ZEEH S dfdriftE08ME, —MEAEEFIERERSE, 75

autofocusPLBEEH;
Always A& KstageFS NG ERfiL, Once per GridSquare:—#& & % T — N squarefit— kBN ;
Drift ThresholdEKIAAY0.25% E0.3R0 0] ;
6.6 Template Execution 7£E XM EIRIA
EPU tab > Template Execution> Preview
6.7 Automated Acquisition
EPU tab > The Automated Acquisition task
Close ColValves&E R B&NX AR =@,
Skip Gridsquare kit IF ZE3a1E8square; Skip Foilhole Bkid IFZEIHIEMIFL;

Auto Zero Loss =EBE#HKZTIE; Periodicity(hrs) 1R BNk FIENNE BIHEK;

16
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BV EPU

w  Preparation Auto Functions Atlas EPU
. I l Close Col. Valves  Skip Gridsquare Auto Zero Loss Yes

Stop Pause Skip Foilhole Periodicity (hrs) 1

Current Session Options Skip Options Auto Zero Loss
Start

Session creation

Preparation

Session Setup
Square Selection
Hole Selection
Template Definition

Template Execution

Execution

Automated Acquisition

7 The EPU Multigrid Option

Preparation > Calibrate 10 > Remove 10 Measurements
Atlas > Screening, B—1ME AN BT EIHatlas, New Queue;

Queue > Max Exposures

Queue

Slot Session Name Status  Gridsquare Progress Completed Exposures Max Exposures

@) MultiGrid0]  Planned 0/30 0

2 MultiGrid02 Planned 0/45

17



