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I. A— MO UY ROERETIANDEA

TV RMER(CHIT DMV TES

*Grid (CAINDETOEDN. I TICHRATTRRETHDLDICRZDITD, B/ENSEHDE
B U <R UTTIREEM SIS LB DIRRE(C/RD X TH > THBED,
*—ERARERTHPCUCEDZINCHT EF/NDOH, TNZEERRERICAND L. 7|
NIV RICANWTELIRV, 72DT, BARZBZRDOIMIHE/RVD FILWLWEDZFES L

1. BEDBHRE
IL/RY b x 4 [CRHEFRZF, FSOZT7ILIETIFIZIT D,
- Vitrobot M3z 5 Lt IF
OHumidifier 2363 (IEULK FSHRBRNERF—SER/DDIO>THIRELET)
OFM52U>2T MQ 50mL ZAND (RE(CAUL5EIK)
CVitrobot DERZAND (RA vV FFEREDEHADEFT)
O&wF)CRILT 18C (or BEDIEE), 100%, humidifier ON (CERE
[JUse Footpedal, Humidifier off, Skip grid transfer (CF T v JOZAND
O2 E<5VWBAT, BWIAYZRHUD
O34z 1 3D, EAICEY b (FREA. YDO0ADAIMIZRE XS(D)
O (3#EANT 1 BEE 5 LLWEDICIRDEX D)
- Vitrobot DOFBAFO—)LEREDIHEAHILT LBED
$AAHIITT. 500mLE—H—TITH%#T 3
OFADIEET I AV T (&8)ICRAERZFS (2-3EHRDERL. 10 DLAERFD)
ORI ZRETIINCT D, TEDRF. DY TDIFETDETODETESD.

AR BRI VEKRERIRTY . BIBHEALT - FREEMI S L. BULAIC
ABEERBPLET ., o, BEEFREFOLBRVDTIVICRETEVELLS,

OXI\AS =T (ZOFFICTDE, B TRINAGF—HENRLKIADET)
OTA>HYTORENBLLIRDILSBVETHEHD

AR RIS > DREX-89CH5-183 CEXTIENHDFET. KWLWIUY RZESD
[C[F-160°CUTHEFULNEEOHNTNXIDT, BNLT T DEDZESDHRL
Z5TY. —EE{tETERTHSE Y NOBREANTEN T HEEHDIESTY.

[JCryoGrid Box (KE)ZANT. TRIHEADECTEHDFD
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- Loading station M#HIIT &iRAD

(O#AHIITD (500mL E—H—TRAEZROITZOICTHFZT D)

(JAutoGrid alignment tool (&%) & AutoGrid container (B)ZAND

k ey

[(DESONSRUZERZES (BORAZSTZH, FEOCFLDTA T ZHHTH )

O 2-3 EifgDIRY

RAZERNRSRLIZDTMS. =5(C 10 BBERFD
(*ZDEBRIBAZEZRDRDODNRNDT, LUE, CEDICHRAZERZHRETELELLD)

- NanoCab D/s#]

[ONanoCab ([THRAEZREELS

OMUFDEFEN <K BVICHDDT. BUMBRBRERZAND
O a{AEInR D9
RAZERNRSRLIZDTMS. =5(C 10 BBEFD

- PIB-10 DZEER

O#—&T. PIB-10 Z2—E. ZZ&HRLUTH<
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2. 95314A9VY FOFR

O0JUw RigB5SHh U7 b (C—BRiBIT=E. BEzatETH<

(7€ R AVRBEHDT )y REBEIZIF. EHE> 7y hTERDHYT
OASRTLINS—bDLC, Uy ROEER(EHDEHUZEFD)Z LICUTINS
[(JPIB-10 T#KIE (Hard, 1.5min — Start /RF > Z3#79)

OPIB-10 MSEDH LT, Uy REDVOD>KDIRLT. BEHKE (Hard, 1.5min)
CJVitrobot ME&TE (Blotting time % 15-20 #(C. HUL K& 5T blot force=10 /X&)

# [JFootpedal ZAEINEAT. E> Y MRILY—ZTFIFS
OVitrobot BE> 7w T U W RZEDFATREVWEBHETETE (x> TEBIRVHER

OE>tw bz Vitrobot (CtZy b (FAO—REEE)MNMFEFAZEE LSO
[JFootpedal = 3 BIFAAT. E> Y bz EICBEHETED

OFBRAFO-ILERICTDEDRARERZISE. Vitrobot DXF—(CEL
[JFootpedal Z 1 BIIEAT. FEEXAFO—/IL Bz LICEBEFTED
[(JFootpedal = 1 BIAAT. E> Y hZETIF3
OB>7 )% 3uL ARy b (RaEESRKRV. DUFYVITITERNED TEHE58HD)
[(JFootpedal Z# & JUw RAY Blotting SN TRAL I (C U (FAEEND
OE>ty hERBRFO-ILEE/NTADO TS
OFMIBENDET 20 < BVFEFD ((Fo TLBRICRAERZTEEY)
OB TH I LORBELTE Y hZEINL. FBRXFO-ILEEES EFmiCiEE
00Uy RIFIY>OHRTRUIEEFE.
E>ty hOEVWBHEDTZRSE, BULEBHEZDLIDLEICTST

00Uy RZETHIHSRARERNEE
[02YUw RZ% CryoGrid Box (ZK)(CUN (EDES Lz ANz izl TH<)
OFBIAFO-ILERICTDEDRAKREREELS

(#LEDREZ., Y TILVEIZIFRDIRUET)
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3. A— U RODER

[JLoading station [C. BE. +HDEDRBEERZFE
[JCryoGrid Box UK&)D I 5= v —RBGAR(C(ESH T, BULBENENBETHED
[JCryoGrid Box (7K&)(CTJ45% L C. Loading station [C#&d

AR TS IEFIHEBRICER. BFRIICH>HINERVNWTIZ—RT 3B,

JCryoGrid Box (ZK)(D I 45 %=4+9

CJC-clip insertion tool (AWL\S v —R>DESIEER) (C C-clip Z(3HD

AR L WHATE C-clip Z1ES BN THNDD T, WHRALEEDIFIETTTFE !

"

OEME> Yy bz 30 < BLVET

[JC-clip ring Z AutoGrid alignment tool (#)DHR(CE <

O Uw R%& C-clip ring (CIZFBLDITEL

OC-clip Z(Z& 7= C-clip insertion tool MFciHZ R UL FEENEN B X THED

OC-clip ZhFv > &(FHD (COREAA—KNITUW R)

CJAutoGrid alignment tool DXFHS5EETRELT,. EUKBEFROEZLZEHER

FER AUy RNEBA A TENTULRNE, BIEEREFCORY h7—
LUy REBEHERTESZD., BAMNESIEDULET. BULEDRDE.
Autoloader ATESIZIHS (HMEIRCHA. REANTESIIBS(HMEIRIC 1-2 BRI,
NBDT, HEFIHADEE (CKERZENEFET. A—MITUY RREEAETET
WBZExE, MITHRLTTFSW! | I BICERUTEAEEEDS ERNTT,

CJAutoGrid container (B)(CU (EDES(CZANTEMNEERL TH )
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4. A— MO VUw R%Z Cassette - NanoCab ZHTEEAANDS

[ONanoCab ([CRAZERZIZET

OE&EEADATCIT> T NanoCab Ztzw b U, v F/(RJLD Undock 7R > 2389
[JLoading station (C NanoCab Ztzw

[JCassette Z NanoCab H'5 Loading station (CF8&) (IEFDEDNRY > =T EHED)

CJAutoGrid tweezers (5 +FEOE> Y N) & 1 9L E. S°F

e —

[CJAutoGrid tweezers T, A— hJUw R% Cassette (89 (BSZHRHEL TH)
(*Z DB, C-clip ring W T (=E1B(CIRET D EFHI)(C/RD K DICAIND)
OJAutoGrid tweezers Z##lCUTESH LT,
2TDIVY RBIEBALRFOTVWDILEZBTERT D

[JCassette Z NanoCab (CRY (IBEFDHEDMNS >z EHED)

AR @ Cassette WIFMSIMUTKLIDTIH. NanoCab [CANTZSNRY > =@ L
T, FTAICHULETDLDC, FEZRILSCOATZHN T &, Cassette B
NanoCab (CH&DFETF. CZT. BFEDBE(CHF v HFvrPIE A—KJUY BB
5T TUESOTERDPBETT,

[INanoCab % Loading station 5449

[ONanoCab ([CRAZERZITZET
[ONanoCab MEH EA > TWB T LZ2MR (LA > TRITNIEIETDOEHHIFD)
OE&ERADAICITD> T NanoCab Ztzw bU. 7w F/RILD Dock /RS > &1
(NanoCab D' S F KSRGS, E2 72D UET ER#HEND NN DFEITH
EILTETDEEMIMNDDOTIER!)



KEK 5 A - SMEPmITHIE kL ——>7 - TFX b
LEMEZ 180511 1FR% - 210528 e (ver.29)

II. B85 —5HE

IV (R UTESBRIERIS—EB D> T RS(IE. UTZETXIEOKTY,
*TEM User Interface (& version 1.15.1. EPU (& version 2.5.0.4799REL &7&> TCTUL\E T,

1. Inventory
(*EAIDEmED TEM User Interface Z#{H0\&9)

- Autoloader>Temperature Control
[ONanoCab @ Dock h& 7T L1z5.
BEFRTNETHRICIAD T, ETH-160CUTICIRBETHD

- Autoloader>Autoloader>Option

OInventory /R > %39
OANET Uy RA2TIELSZ#HENIZS OK

(EULFENRRINE. £5—E Inventory. €N TH AR5 FEI (CEBFELET)
OANTE Grid+2 &FTF T W INRID D 25 Stop Inventory MRS > =L TELE
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2. EPU [C&ZBEAIE (*GRAIDEFED EPU Z{EFET)

- Autoloader>Autoloader
ORWJUw ROEFZEIUwWIUT Load R > =T (O MHDET)

+ Setup>Vacuum
[JCol. Valves Closed EWL\DMRA> %L T, Column Valve ZRilT5

- Preparation 97
(/& LD Presets DT ILF D> A= 1 —h\5 Atlas Z&3&/3N
O EEPAEmRDIASY—I%Z# U T Preview sz
(COEETI VY RERZ XIS, ASL/ULTHECTOSDOTHITEL & S,
KNEITETIFEBMEREIFEAN. 5295 Grid square "EX B39 TY,
EDSUTHEAARIGZEIF KEK XFw I FEL ICEBFELTLIZE0,)

- Atlas 90"
OAEfIDOBEED Search>Stage M option T z=180um [,
[JSession Setup : New Session (BEBSZEHTFELTHL)

[JAtlas Acquisition : Start (*6x6 T2z izaz 9 DD TUIESFD)

*KEK Tld. EPU [CKBEEAFEICDVWT, B2TIIPIUY ROREICIHEU T, LTFTD 5
BEOOEHEBELUTWEY . #1 (I cryo sample screening. #2,3 (& Liner mode T
DEFHRE. #4,5 (p.36-37 [C5B#) (I Counting mode TOEGHRIE(CEEWNET,

S| (B E—R &R | R | Fraction B

#1 ah Linear 92k ~5.0 #* 124 HIFIRRE/ DK DE = = SR
#2 U Linear 92k ~5,0 F* 50 & Over night TRITE L THEAT

#3 U Linear 120k | ~5.0#* 50 & Over night TRITE U THEAT

#4 U Counting | 92k ~75 #* 50 & 3 BIEHTAITE U TARRT

#5 U Counting | 120k | ~65f* 50 & 3 BIEHTAITE U TARRT
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MTESRM#1 : I1HIRBDD - Linear - 92k - ~5.0 - 12 1%

- EPU 5T
[JSession Setup : New session (BFSZEiHFL TH)
(*(ItEtREESHZEAE. Use Phase Plate [CFTvoZEAND L))
(*RF (S Atlas R U folder Z3&/3\. Quantifoil (& R1.2/1.3 &iEiR)

[JSquare Selection : Unselect All, 7RI —JLTILK,
KDBEH #1580 - #2 Hhf - #3 20\ Square #4520 1Jw T Add
FI#1 &HTUwZI LT, Move stage to grid square T#1 (CHE)
(X223 000)
[JHole selection : & ZFE 9 Acquire THREZ. RU) Square iR, RITNUIEEITFA
EHEHPRTKHBEL T Hole K"RAIRVEF(E Move stage here TIBED
Auto Functions #2'® Auto Eucentric by beam tilt Z&/3
Presets h'5 Hole/Eucentric Zi#U'. Obj=none T Start
EPU 77 (CED Acquire(Square R TR IFNIERRICED Aquire)
measure Hole size, Find Hole, Unselect All
# click, Add TEIESPRMNSIMNC @I T Hole & 3 iR (X423 001)
Square Selection (CFRD. #2,#3 BEAKRIC Hole & 3 19 DiEiR
(*Square t° Hole Z3&R Uz, ECEBAILHEIEFENED LS. Screen shot TRTF)

COTemplate definition : Acquire, C2=50, Obj=PhP4 [CZ®, Find and Center Hole

add Acquisition Area: Defocus = -1um
(DT OAE 2 mH. BEVVHEEITBXID(CERE)
add Autofocus Area: after distance = 10um

add Drift Measurement Area: once/grid, 0.20nm/s

CJAutomated Acquisition:Set up>Aperture, Option THAEHRD Next Z# L, Start Run
(HIABMRDEEN D DT PhP4 O position 21-31, 39-51, 58-71 Z{ESDHELY)
CORIESRAF#1 TIE. hole DEASE COKDEFH) LHFOBEEREDIHREEHER
(s D Skip EAYEVEF(E,. Hole size, &, 735> X2 heBHEZRELELLD)

10
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SAESMF#2 : SIHERRL - Linear - 92k - ~5.0 - 50 %

- EPU ST
[JSession Setup : New session (BFSZEiHFL TH)
(*MRFH (S Atlas £RE U folder Z3&3\, Quantifoil (& R1.2/1.3 &iEiR)

[JSquare Selection : Unselect All, 7k —JLCHLK, Add, Move stage to grid square

[JHole selection : & ZFE 9 Acquire THREZ. RU) Square iR, RITNUIEEITA
EEPRTKHBEL T Hole K"RAIRVEF(E Move stage here TIBED
Auto Functions #2'® Auto Eucentric by beam tilt Z3&/
Presets Hh'5 Hole/Eucentric Zi#U'. Obj=none T Start
EPU 77 (CED Acquire(Square R TRIFNIERRICED Aquire)
measure Hole size, Find Hole, Quality Bar & Brush tool
(#8338 Square ZEN/Q5. Square selection (CRD)
(MBS, KDEBEZHELRDDHD hole, square Zimes

[(Hole ZEUMZ 125, HI—IR>DNIZFRI(ICTEE

CJPreparation 47 T Data acquisition T set, C2=50, Obj=100 (CF B,

[JLinear, Manual, No, Dose: ~50, fraction: 50, {&3%: 92k (C9F B,

[JDose Rate d® measure =1 L Get-get-get(e/A% EMELTEID e/A%/fraction Z51E)

COTemplate definition : Acquire, C2=50, Obj=100 [CZ®, Find and Center Hole

add Acquisition Area: Defocus = -0.5 - -1.5 0r -1.5 - -3 um
CAIERMA#1 THERUCEGZERE X CEYIMIE(CEL)
add Autofocus Area: after distance = Always

add Drift Measurement Area: Always, 0.20nm/s

[JTemplate Execution : Preview

JAutomated Acquisition : Start Run

11
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SAESMF#3 : AI#HR/RL - Linear - 120k - ~5.0 - 50 ¥

- EPU ST
[JSession Setup : New session (BFSZEiHFL TH)
(*MRFH (S Atlas £RE U folder Z3&3\, Quantifoil (& R1.2/1.3 &iEiR)

[JSquare Selection : Unselect All, 7k —JLCHLK, Add, Move stage to grid square

[JHole selection : & ZFE 9 Acquire THREZ. RU) Square iR, RITNUIEEITA
EEPRTKHBEL T Hole K"RAIRVEF(E Move stage here TIBED
Auto Functions #2'® Auto Eucentric by beam tilt Z3&/
Presets Hh'5 Hole/Eucentric Zi#U'. Obj=none T Start
EPU 77 (CED Acquire(Square R TRIFNIERRICED Aquire)
measure Hole size, Find Hole, Quality Bar & Brush tool
(#8338 Square ZEN/Q5. Square selection (CRD)
(MBS, KDEBEZHELRDDHD hole, square Zimes

[(Hole ZEUMZ 125, HI—IR>DNIZFRI(ICTEE

CJPreparation 47 T Data acquisition T set, C2=50, Obj=100 (CF B,

CJLinear, Manual, No, Dose: ~50, fraction: 50, {&2%: 120k (C9 B,

[JDose Rate d® measure =1 L Get-get-get(e/A% EMELTEID e/A%/fraction Z51E)

COTemplate definition : Acquire, C2=50, Obj=100 [CZ®, Find and Center Hole

add Acquisition Area: Defocus = -0.5 - -1.5 0r -1.5 - -3 um
CAIERMA#1 THERUCEGZRE X CEYIMIE(CEL)
add Autofocus Area: after distance = Always

add Drift Measurement Area: Always, 0.20nm/s

[JTemplate Execution : Preview

JAutomated Acquisition : Start Run

12
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3. N SIS —F420

- 8500x DEHFHEHN LW (BHFDEICHEAETNTUES)

= BEOHFRENITNT. BE5< z=0um (C/2DTLETF . Hole selection DIRICTE ZTHE
MTETLVRLD T, Skip Grid Square & U TH'5. B Square Z Reopen L7=#(C Hole
selection D& ZBFTED . Auto Eucentric ' Auto Function A TR IEHEZ I DN\
EPU @ session Z#i LU <{EDRHBLTF =0

- BEAER. 750x DEfE 8500x DEHRT. #ATL\S Hole RIS

- BEREOPOLEDENITNTNDIRSERELF T, EPU /T > TLWDIFE([F. —EH
E%Zstop UT.EPUZEE L. BEEPU ZII 5 EIFREMET DT EMNSZNTT . 2120,
JH> 72 hole DEE(TKD3ED T/ hole WD &, EESZEATUESIMEREH DX,

- EPU DIEHLRWERRDELLET 372 &E U T, TEM User Interface DR T D Prot.DFRR
. FED%TITR<. [? 1¥° [Do calibration] &%, (=C5RBDEHDASHIRED.
Cooling (F)D'3R/1&&BICIRDFET)

- IS HDIBATIEME PC 15 Falcon AASADBEMTES D (ERUICIRDTHZRICID
RBDEDTY ., CDiFE. —E Falcon AASZULY MIIRENSHDET, UTICLLD
NOMRERUET .

XER 1 @ #24F PC %& log off/log in 9 2h. BEEddd., (CnTENEISYF—)

FIER 2 1 service FD Microscope Software Launcher @ Tools 55, Camera and detector
@M Falcon Service Tool Zi&/3, Tz Window D CSU FT%E. 5D Reboot CSU
RE>EmIUwWIF D, Basic Operations 7D Sensor temperature AN FAYDIAHIUE
OK, -25CE T TFH > T Cooling (F)H' Stable ((%2) (C/IRDETHFD. €D&. Setup D FEG
control M Guns lens DfE%E., 4.2 M5 4.1 (CUT. 4.2 [CERY &, Do calibration H'#EBRE
n339 Ty,

5% 3 1 #24F PC %& shut down UJZIARRET. Falcon AXS> bO—S—DOERET—J )L %
—ERWTRIL. PCZIEENT D,
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- EIRICKBED LS BREDONRZS
SAHERDNF v —T v T U T AMBIRICT A DULTULET, Next /RY > TIHBFIEZE
Z3BH\. PhP2,3,4,5,6 EEFNFLLD,

- WERDIL—h—DE5E
= RAGEISOMNDFRAN. TSR OESEARNIC, KEK X5 w IH FEI (CBEELTL
TS0V, Zofee. EIRAEEUTITRUET.
(HEEZEDINCH T, BEEDOT L —H—HEE5TUVNDZ &=
OEIRECRED., BIROBEPCOVULICHD. XA XA YF%Z OFF ([CTD
OJL—H—%ZON [CLTHhS. AA>RXA v F%Z ON
#4F PC DL Eh4%. User A Launcher T TUI &£ &) (Hang up L1z 584/F PC % restart)
[(JUser A Launcher Z Exit UC. Service A Launcher ZiZ5 £IF3
[JTools H*5. Vacuum test ZiEA T,
Manual Mode % click UTh'5. IGPa, IGPco % click
TNENHER(CIZDTZ5. ©S—E Manual Mode % click
Evacuate All Z#9
OTools H'5. Autoloader Vacuum ZiEA CT. Pump =9
CJAperture @ Option @ Enable 7T, C2, Obj, SA Z&E(CIT S
JFEG control @ Option ZRT. Power MR LS (R TE5#HT
CJAuto Loader @ Option ZRT. Initialize
[JSetup @ High tension HMREF B3 KD (CIRDETHF D,
OBEFEMNESTMNS (or BELTHD) I<ERT D EE(E Warm start
[JHigh tension @ Option ZR/&AMN 5. EFE%Z 80kV H'5 200kV (C EIFTL
[Ceta & Falcon ZEFR# L7AWEE, TUI ZEBREMN. EFRR— ROT—JILZREEL
[(JTools M5, Camera and detector & Falcon service tool Z&/5
[JCSU MA T &FEA THRFD. 128725 Reboot 93, CREN-18°C/-25CICIRBIET)
[JAlign>Alignments @ Option Z# L C. File 'S 200 Z:&U
Available (C&p2EDZET Selected (CHZEIL T. Apply Z# 9,
[JAlign>FEG register @ file h*5. 200kV TEM Z3#A, T Set =9,
CJAuto Loader>Temp Control @ Status #R T.
Error A'T/=5 Option>State d Recover Zifd
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- BEIFER. Autofocus did not converge DI S—h\HIE
— Tomography TEM T 22,000x, -10um 7& & AutoFocus @ Calibration Z L 7=#&. EPU
T 92,000x TEHFAELLDELETDE, BERMENTETDIOTIS—MNHFT. ZDFSE.
KEK RS w JZIFATLZEW ITFO@D (CHIGWZUET . (F ZOBRE>BF (TR
WTEEun )

O—@BDDTSA>A> MITS (¥F(C pivot point EEEHSB D TRLWES X)

[JPreparation tag € Hole/Eucentric (CUL T set

OB —RRE E(CH5E)

[JHole/Eucentric (CLC Auto Eucentric by stage tilt

[JPreparation tag ¢ Data Acquisition (CU T set
[IData Acquisition (C LC Auto Eucentric by stage tilt
CJAutoFunction tag T. Data Acquisition Z3#/5\
[JCalibration ¢ AutoFocus Z1EA, CXS— b

O E(FERICUD > TED

- 8500x T Auto Eucentric YWRIEEUJZEIC 700x TRAIET S L. wBOHMDHRRD

- BXTWBEmo>ME. H—RUFRICTzE DTz Charge DFZE T, BE(FRIIRVBDIR
DTI N 700x D defocus NEDFTEDERXFTF . TEM User Interface TIE, SA & LM
T defocus fBEZ ZNENEIEBLTLEIMN, LM @ defocus HMEIMEZ R X TLDEIEEHEN
HDFET, 7S A> MOTRAIC. EPU D Preparation 57 d Presets h'5 Grid square
%Z3#& AT, Eucentric focus IR > ZH T LOSFIBZZEELUZDT, ZDOXRIICLTLIZE0N,

- Do calibration BT, AHIC Calibration & U2V EWITRVBES
— Align>Alignments @ Option T—i&® File ZGMNSEICE LT Apply L. Align>FEG
register T file %A, T Set, Falcon Camera>Falcon Protector Calibration 5. Zf)L45
> AZa1—®dTF 3D (Calibrate Microprobe, Nanoprobe, LM) =T DIETELT,

- Calibrate Z# L C2 @ Centering LT (=Beam Shift THZEHR(CFEE)) . Next

- Intensity F717JL T C2 Lens DfE% 100%I(CLT (=XZHFEAICEATT). Next

- Focus Beam &HBDT Intensity 1 7JL THE—FB/ NS UTHR(CEEIL T, Next
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III. &R0

- Vitrobot D#&T
OFFEZRASHT. v F/CRILD Exit Z1RT (Yes/No ZE UL\ T DDT Yes)
OUES<KEDECEEMERDDTRAAY FZHD
OHumidifier 290U C. FDKZEIETD (LK<IED>TETS)
O34 &L TETS
OBEHIT TR ZFRSETH<

- Vitrobot ADHFBXAFO—ILE8
O2TON\=VZESLT. FAGAILDLCHARS
OFDFRFEVWCEIRESED
(*I<TRDERRE UIcWEE(d. &8/ (=Y RS117—T&h L.
FEOXFO-ILEBREFLADTATRETTERICKTZ D)

- Loading station

O2TO/I\—=VYEESULT. FLAFAILD LIRS
OZ7DFEFEBEVNTCIZESES
(* I <(TRDEERZ UTzWBE (L. thdk <EzZULV/z Loading station Z{#ES)

- NanoCab DAl

ORERERZANCEFE, SEHEUREEFEFT,. BHETHEITD
(I <ITRDERZ UlzWigE(E. ok <EzuL\/z NanoCab Z{FS)

IR IRBEICHT. UTD4RUCOVNTHERBULTTS0.

- EBEAD Column Valve ZE U3 (EPU TRIEH/RSAER(CEHAUD/RG > Z1RT)
- BEAZAE D TRV (AR ZIR < (ANTCFFTEZEZNRA EAAERNDIENFT)
- BIZED TRVEFEDASZETT (AIHDHEAHTHASHENDDZRHITET)
c THHARAD Valve ZEAL D
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IV. BEAEZ I SRilCBELREE

1. Autoloader @ Conditioning (& 1 [[] : BEEREPOI=RIEL)

CJAutoloader>Temperature Control DA< 3 > H'5 State &I&EN
COTemperature State @ Go to %z Conditioning Autoloader (CLUTC~Z#9
[CJAfter Conditioning W& Z A4
Go to All Nitrogen temperature Z#A T.
At ZBIRSBTZVBEF (*default T(E 12 B#8) (CL Tz
(*Conditioning both (CDWT (. FTEISEYCREMAIBRD v MF D> TITD)

2. BELEDTPSAA> S (88H)

OERZE L IFTZARRET Column Valves Z R <

OGrid 72 LIRS, B UL (F Atlas 7 ET Grid [CTRDBW e ECAICHT U W I THRE)

CJEPU @ Preparation 47 T Grid Square (CLT set LT, HXRE TSS9
(BBEAETRDBWNZETBICWVND T EZTER

CJEPU @ Preparation 4 2@ Import T 001,002,003_.sxml file DUL\FTNHVEFZAHAD
*E:/Preparation/001_PhP_Linear 92k _191120.sxml Z3&R (1.13A/pix)
*E:/Preparation/002_Linear_92k_191120.sxml (1.13A/pix)
*E:/Preparation/003_Linear_120k_191120.sxml (0.88A/pix)

[JAlign>Alignments @ Option Z# L C. File 'S 200 Z:&EU

Available (C&p2EDZET Selected (CHEEIL T. Apply Z# 9,

[JAlign>FEG register @ file h*5. 200kV TEM Z3#A, T Set =9,

17



KEK 5 A - SMEPmITHIE kL ——>7 - TFX b
LEMEZ 180511 1FR% - 210528 e (ver.29)

3. C2 @O ohibahHtE (8H)
ORTEDHET Grid (CTRDBULZETBICNDIET . EHAIRETFAUILEFEFT OK,
[JEPU @ Preparation 57T Grid Square (CULT set
C##4E)\RILD Eucentric focus R >%&#T (*700x T Obj lens=6.0349)
[JEPU @ Preparation 2 T. Data Acquisition (CU T set
O#R4E)\RILD Eucentric focus K% > %Y (*92k T Obj lens=86.5350)
[1C2=50, Obj=none [CT&D> TWL\D Z & &R, &K% 17500 15[,
1[EH
Olntensity ¥4 V)LZEICBEILTE-LAZRD
[IDirect Alignment 7*5 Beam shift Zi#('. Multi function 51 7))L THZEFRR(CFEH)
OlIntensity A(CBIL THRAZEBEEVD (XWIIEITD
[(JC2 &M Adjust Z3# LT, Multi function 51 {7JL .
FOMNBEEDOMAICETDLD (CBETD
[JC2 Dt&ED Adjust Z#H55—EHT
PACIS!
O065—EE—LA%ZKD>T. Multi function 5F-117)L THZHR(CEED
OIntensity A(CEIL THAZBEE LD (EVIIEITS
[JC2 &M Adjust Z3# LT, Multi function 51 {7JL .
FOMNBEEDOMAICET DL (CBETD
[JC2 Dt&ED Adjust Z#H65—EHT
FE—LZROIERHELITIEREPRICKDLD. ULEZAEMNEDIRTY)
[IDirect Alignment @ Beam shift Z Done 32 (* £ DEmHN F(ZE DR (CEA X OK)

[1C2=150 [CDWTIIHERDH T OK (Beam shift THZEFIH =720))

18



KEK 5 A - SMEPmITHIE kL ——>7 - TFX b
LEMEZ 180511 1FR% - 210528 e (ver.29)

4. ERY bRA > bDiRE (8H : E— AT« )L FDRTE)
DERRE C2 RO DFILEDEDEEDFEFR, HARETAUIZFEFETOK
[JEPU @ Preparation 2 T. Data Acquisition (CUL T Set
[1C2=50, Obj=none [T/ TW\3 = & EHER,
(453% 28000 f&(C LT, Intensity ZA(CEIL THERD
[IDirect Alignment 55, nP Beamtilt pp X Z3&/3
[CIMulti Function #117)L X (&£ Y) T. |9 D 2 DOANERD LD (CHEAET S
[(IDirect Alignment 55, nP Beamtilt pp Y Z&A CRRICEHES
[JDone Z#9

5. Rotation Center (80 : ER#ZMNIL > XDHIHTET)
OEXMRZE LIF T, Atlas7RET Grid (CEM DI =ZDHD ECACHIUYITES
[CJEPU D Preparation 5 T Atlas @ Preview & &3
[OMove stage here T. BII DI =ZDHD & ANBE)
[JEPU O Preparation 57T Grid Square @ Preview = &3
[JMove stage here T. BII DI =ZDH D & ANBE)
[JSearch>Stage M option T z=180um ([C&HES
[JEPU O Preparation 47 T Hole/Eucentric ® Preview %z &2
[JMove stage here T. BIIDI=DH DAL AEH
[JEPU M Auto Functions %7 T. Hole/Eucentric (C LT Auto Eucentric by stage tilt

OFENXRZ TS LT, B DI=ZZE L CEEOPLICHR>TLS
(&R %z 8500 EN5E% 57000 f&(C 9D, C2=150, Obj=none.
OCHOFEFRREBLTRIBRZAVDT Intensity Z&E(CEIL THERD
[IDirect Alignment 55, Rotation Center Z3&/5\
Multi Function ¥/ 17)LC. =N EFERCEAR<RD KIS ICHBEETD
(*Z&. AutoCTF TONINEZRRS DT, HDEEH D TLWUERNWZESTY)
[JDone Z#9
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6. iIEIENDERSHE (8H)
(EBRIZTOABZZR VA, AHABIRD E A3 TE - AR RIS/ D> TULVRL &,
BELRBAMEN TN TUE SO T, ABRDHDEERAICEREEHTED.)
OfEIR E—5 —DERERNAD TLDZ EZMR (*BIRE ON (C U2 (S 2 BFREFER D)

D&Ytz EiF3

[CJEPU M EPU 5 ® Square selection IR ET. Y2RNFTIAZENTWD ECAICEH)

O®EYRE T IFD (*Preparation 47 T. GridSquare T Set UL CEHHE TR

[(JPreparation 2 T. Data Acquisition T Set

(&% 13500 f&ICFIFT. C2: 150 (FREF=ZLTFSD). AR (PhP4) ZANS
CIABIRDEZNN L D DT PhP4 D position 21-31, 39-51, 58-71 &Z{ESDHELY)

OTUL FRE— R%Z Linear (CFD (ZDEFSIHARPDPTLY)
OERNISLDECBTE—DIDHZEEAT, BRLEPHRZIDLICTD
OIntensity %Z Fine (CUT. ZAICEIL T focus Z#Z&HE S
(*Intensity ZEI9 &, EPREPHS Yo>AES Y>EPRED, IRELEDDDT.
EAICITOIEDERLEDUT, SXREIXOMEIN 90 EENDEZSZET)
[JStigmator %z Condensor (CL . Multifunction X,Y TRERAIICERZENDESD
(FZNRD(COYHNDN, SR ZMETRUTPIDEEFN
SRIRNMRERDDE. E-LHMBAICRR> TS ENDS T L)
Bhores., BHNEX 3 E AT Intensity F117)L%& 18T (=Just focus)
None Zi#f9 (*ZhUMg. Intensity 1 VILIEMSERN &)
(JPhase plate (&. Setup>Apertures @ Option>Phase Plate Zi#A T. Next Z#9
OTUI OFRE— %2 Natural (RS
({82 92000 f&. C2#& D %= 50. Obj#k D% PhP4 or 100 (CI D
[JEPU O Preparation 5 JT.
Data Acquisition (CUL T Get
Autofocus [CULT Get
Drift Measurement (CL T Get
*ZE | PITRRE(C/RD C2 Lens DEZRDIE (%) Spot 11: 36.3%, 9: 36.94%,
Spot 8: 37.8%, 7: 38.5%, 6: 39.55%, 5: 40.7%, 4: 42.0%
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7. @O OhLEHE (8E)
OAABRANDERSHEDRICITD (=TFTREDIRREE T D)
OEXRE LIFC. J=0HhdEZA(CHEE (C2: 50, Obj: none)
[JEPU M Auto Functions %7 T. Hole/Eucentric (C LT Auto Eucentric by stage tilt

[JEPU D Preparation 47 T Hole/Eucentric (CU TR, I =DV —R>EICHEE)

[JEPU @ Preparation 2 T. Data Acquisition (CU T set

[1C2=50, Obj=none

O EHXIRETST

(*8¥HRE T B X (C Diffraction IR >ZIBT EAASHENDICEDHDET)

[IDiffraction M/R% > &3 (EPU TITS—H'HDM. BHRU ORICED)

[0D=530mm < S0L\T78D TLD T & =R

[10bj=100

OTUI (FHDR E— RICT D

*FFEDTVDETRDT, —ISHERIFT DN UT 3 RUFPSRVEDHVEEE

(CJObjective MiED Adjust Z=#9)
(OMulti Function 5 17JL T, BB WL\ADFILEFPD E UEHDFOLHAED K DICT D)
(CJObjective MiED Adjust #E > —E#H9)

OIDiffraction RY>ZES—EMULTET (EPUDIS—(CXH LTI Yes Z#H9)
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8. AutoCTF (80 : JERUNE - OUNEDFHIE)
OJ=DHFEDRBWH—RFEE(CTEY (C2: 50, Obj: none)
[JHole/Eucentric DERTHETEHOE (IR D DFLEDE T > THNIERE)
[JDefocus /¥ Oum Tdpd Z & &R

CJEPU @ Preparation 42 C. Data Acquisition T Set (C2: 50, Obj: none)

[IDirect Alignments, Beam shift Zfd

(452 57000 f&(C LT, Intensity A V7ILZE(CEIL THAERD

OAAFTNTLVZS, MultiFunction 51 17)L CEIEHR(CFEE)

0E>—E. Data Acquisition T Set UTT. &% 57000 f&(C9 3D

D&Ytz EiFd

[(0/3X=% Falcon (C9 % (Autoloader>CCD/TV Camera T BM-Falcon (LT Insert)

[(OMicroscope Software Launcher @ Tools H'5 Sherpa &35 _EIF3 (A URFEHNHD)
(*Auto Functions 7 7B TERIEETI N KU TEI S —HHERVRNA 1 F)

OLinear mode 72MT Electron counting ®RY I XDF T v I (359
(Exp.: 4, Binning: 2, Readout: Full, Auto-focus-to: 1w~ ULT-2.0)
[JObjective Stigmation M Measure Z#3 (*JUw RICHADLTULE54 UIBED)
(b=>U>OMaZ RIS Focus 51 17)L%z&[El L T Defocus Z-800nm M\ 7F3)
OR=>U>TMMEX 25, Correct Z#9
(L > XDIEmNEE E D TND. FHMNHFEDIFNEIED TR
(&HT Stop LIRWC &, Stop 9B ERFDEIMRRETIEE>TUED)

OA&TFI(C Passed &t /25. Coma @ Correct ##9 (OAVINER > TLI<ND)

OA&TFI(C Passed & /25, €C2: 50, Obj: 100 (CULT.
H5—E. Objective Stigmation d Correct Z# 9
(*1 RDUERM focus. 2 RDUENIELUNZE. 3 RDUNEMNTITUGE)

(*AutoCTF B2 SELVMRVZE(F AMNETT, 7512 A hMEEINSTD
BULELLD.)
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9. EPU (35173 dose, fraction D:EE (88)
OGrid 72 LODIRRE. B UL (F Atlas 7 ET Grid [CTRDBW e ECAICHT U W I THRE)
JEPU @ Preparation 47 T Grid Square (CLT set LT, HXRE TSS9
(EBEAETRDHNEECBICWVND T E TR
[JEPU @ Preparation 9 ® Presets % Data Acquisition (CU T Set
[1C2: 50, Obj: 100

CJExposure Settings % Linear, Manual, No, Dose=~50, Fractions=12 or ~35(C 9%
[JDose Rate M &AM Measure INF >z 9
CExp. time=~5.0 ([CI2D 122 & &R (~9 e/A%/s < BT3B (ET)
[JEPU O Preparation 5 T.
Data Acquisition (CUL T Get
Autofocus (CL T Get
Drift Measurement (CUC Get
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10. Gain reference (88 : h XS Om=&HHE)

OGrid 72 LODIRRE. B UL (F Atlas 7 ET Grid [CTRDBW e ECAICHT U W I THRE)
JEPU @ Preparation 47 T Grid Square (CLT set LT, HXRE TSS9
(EBEAETRDBWNZETBICWVND T EZTER
[CJEPU O Preparation 7 T. Data Acquisition (CUL T Set
{83k 28000/360008, C2: 150, Obj: 100, XHMEEBIRICHZD TL\DZ EZHER
[JCCD/TV camera MAT <3 >H\5 Bias Gain ZE/5
[JReference Image Manager Z3# 9
[(JLinear mode 7&MT. normal@BTD T 7 1 )L7Z&E N
OEENRZE EIFT. measure dose Z# 9
O \—DYRDEFE (C A D TULVRIFNUZE. Intensity, Spot size, Mag TiHER
OE¥R%Z LT T, measure dose Z# 3 (50/30%< 5UL\CT/2B(ET)
O EOFHmESZRORUT, /\—ZHROFICAND
(MEHAVNE T X BIBE(E. Beam Blank Y2 Camera Insert A& H U < 7IRVHVEERR.
P, FTIBEHC UL\ T Spot size: 4 125 C2 Lens 42.0%< 5L\D(F9)
1) \—hYERDEE (C3R /=5 Exp:10, #Image to Average: 4 &LT
Acquired Selected Gain Reference =9
OB43HY update Nz &= ME:R
[JEPU O Preparation @ Data Acq, Preview T. &hH flat R & &R L TR T

11. EPU OfEXEOHR.LEDE (8H)

[OAtlas T, {EERHSEMF/EREFTRIEDR. B DI %R
CJPreparation 7 (CER> T. Calibrate Image Shifts, Start Calibration
[192000x TR3. KIFN(Z Proceed

[18500x TR 3. 92000x &9 diHZES JIL2o w2 LT Proceed
[1700x TR3. 8500x &Xtiu9 BiHrZE4S JILoYUw LT Proceed
[(0115x TR3. 700x &9 dimfhE~ 7L w2 LT Proceed
Ofinish successfully 2542100

12. EPUDURS—b (BEICKUT)

CIEPU @ window BBV TS5 U T, Windows @ Start h'S EPU &375 _EIFNIE OK,
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13. EPU @ Preparation O&E (BHECKHUT)
BLF(C. EPU @ Preparation Mi&EHZE. &E&ZEUTRY,

JAIFES{F#1 : Linear mode_92k (*E:/Preparation/001_PhP_Linear_92k_191120.sxml)

Camera | Binning | Readout Exp. time, Probe Mag Defocus | Spotsize Int.

etc.

Atlas Falcon 2 Full 0.50 Micro 115x -1000 8 1.103

Grid Sq Falcon 2 Full 2.99 Micro 700x -200 8 0.685

C2: 60%

Hole/ Falcon 2 Full Linear,No Nano 8500x -50 8 0.548

Eucentric 1.00

Data Acqg Falcon 1 Full Linear,Man,No Nano 92000x -2 4 0.456

~50e/A?
~3.5s,12fr

Autofocus | Falcon 2 Full Linear,No Nano 92000x R 4 0.456
0.50

Drift mes Falcon 2 Full Linear,No Nano 92000x -5 4 0.456
1.00

*~4.2 e/A’/fraction
JAIFES{F#2 : Linear mode_92k (*E:/Preparation/002_Linear_92k_191120.sxml)

Camera | Binning | Readout | Exp. time, etc. Probe Mag Defocus | Spotsize Int.
Data Acqg Falcon 1 Full Linear,Man,No Nano 92000x -2 4 0.456
~50e/A?,
~5.0s, ~50 fr

Autofocus | Falcon 2 Full Linear,No Nano 92000x U 4 0.456
0.50

Drift mes Falcon 2 Full Linear,No Nano 92000x -5 4 0.456
1.00

*~1.0 e/A%/fraction
JAIFES{F#3 : Linear mode_120k (*E:/Preparation/003_Linear_120k_191120.sxml)

Camera | Binning | Readout | Exp. time, etc. Probe Mag Defocus | Spotsize Int.
Data Acqg Falcon 1 Full Linear,Man,No Nano 120000x -2 4 0.456
~50e/A?,
~5.0s, ~50 fr

Autofocus | Falcon 2 Full Linear,No Nano 120000x U 4 0.456
0.50

Drift mes Falcon 2 Full Linear,No Nano 120000x -5 4 0.456
1.00

*~1.0 e/A%/fraction
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MESM#4 : Counting mode_92k (*E:/Preparation/004_Counting_92k_191120.sxml)

SEH| Camera | Binning | Readout | Exp. time, etc. Probe Mag Defocus | Spotsize Int.
Data Acqg Falcon 1 Full Counted,Man,No Nano 92000x -2 8 0.394
~50e/A?,
~75s, 50 fr
Autofocus | Falcon 2 Full Linear,No Nano 92000x U 8 0.394
0.50
Drift mes Falcon 2 Full Linear,No Nano 92000x -5 8 0.394
1.00

*~1.0 e/A%/fraction

HTESAF#5 : Counting mode_ 120k (*E:/Preparation/005_Counting_120k_191120.sxml)

SEH| Camera | Binning | Readout | Exp. time, etc. Probe Mag Defocus | Spotsize Int.
Data Acqg Falcon 1 Full Counted,Man,No Nano 120000x -2 8 0.394
~50e/A?,
~65 s, 50 fr
Autofocus | Falcon 2 Full Linear,No Nano 120000x U 8 0.394
0.50
Drift mes Falcon 2 Full Linear,No Nano 120000x -5 8 0.394
1.00

*~1.0 e/A%/fraction
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14. Uy RO7ZE 0B (BECHUT)
EEERFT L ANDLETITD
(EhEDHIZE. 7 b THORENE T TS v —LAWIC< 2D ZENH D)
OHS R v —L(CAHEZEEL<
O3DEIC. TECTVUY RZE 25K BVEND (BRERISER)
OJUw RINERBRLD(C. Wo< D7 ZELS
O=R Ca#E (over night)
(FH—IR>DT VW RERRBFICER D T T SRAF Y ONBIFTBDT. FKEN LEHD)
OFLADATRETTIZE R ZTEIRITRVELD
OE>tY RTHUWSRDO LICT U Y REBEIETED
OHSREv—LTIFZLT. 1 HEEBNTRZEREES
OJUw RZBEVWRAEOT U W RiRw 2 X (CURHA
(FBERITER. JUY RRyOXDTHITI )Y RZHIFHLDTFR)

15. YUy RERADBRFBEROHFE (BE(CIHUT)
O#. 5L —NILx2 KIS, 120L RAERT >IN SRMHET

16. BHFAD 250L BEERSY > O D3R (2:58[IC 1 B 50)
CJAutoloader @ Option 5'5. Fill Now Z&ATULUIES<FD
JOULTDZz2THUS @MhEUODKE, £)

OBERE DN D TVWBBIVR—RETSRFYIF1—T&NT
(12501 BARERY > DZ ANER

OBERE DN D TVWBBIVR—RETSRFYVIF1—T&DIANTD
OEDHUAODKRE. B22F
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17. Counting mode TOERR (S REEFITADEGZIRDZS)

cBEREDTSAAY B

OERZE EIFTZARRET Column Valves Z R <

OGrid IRUDIARE. B UK Atlas IR ET Grid [CNDdUN\ Tz E B (ICHI YU W O THEE)

JEPU @ Preparation 47 T Grid Square (CLT set LT, HXRETST
(EBEAETRDBWZETBICWVND Z EZER)

[JEPU D Preparation 7@ Import T. 004_.sxml &/z(& 005_.sxml file &ZFRHAD
*E:/Preparation/004_Counting_92k_191120.sxml (1.13A/pix)
*E:/Preparation/005_Counting_120k_191120.sxml (0.88A/pix)

[JAlign>Alignments @ Option Z# L C. File 'S 200 Z:&U

Available (Cp2EDZET Selected (CHZEIL T, Apply Z# 9,

[JAlign>FEG register @ file h*5. 200kV TEM Z3#A, T Set = 9,
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- C2 RO ohiLELE

ORTEDHET Grid ([CTRDBULZETBICNDIET . EHAIRETFAUILEFEFT OK,

[JEPU @ Preparation 57T Grid Square (CULT set

C##4E)\RILD Eucentric focus R >%&#T (*700x T Obj lens=6.0349)

[JEPU @ Preparation 2 T. Data Acquisition (CUT set.

OR4E)\RILD Eucentric focus K% >%&d (*92k T Obj lens=86.5350)

[1C2=50, Obj=none [CT&D> TWL\D Z & &R, &K% 17500 15[,

1E8

Olntensity ¥4 V)LZEICBEILTE-LAZRD

[IDirect Alignment 7*5 Beam shift Zi#('. Multi function 51 7))L THZEFRR(CFEH)

OlIntensity A(CBIL THRAZEBEEVD (XWIIEITD

[(JC2 &M Adjust Z3# LT, Multi function 51 {7JL .
FOMNBEEDOMAICETDLD (CBETD

[JC2 Dt&ED Adjust Z#H55—EHT

PACIS!

O065—EE—LA%ZKD>T. Multi function 5F-117)L THZHR(CEED

OIntensity A(CEIL THAZBEE LD (EVIIEITS

[JC2 &M Adjust Z3# LT, Multi function 51 {7JL .
FOMNBEEDOMAICET DL (CBETD

[JC2 Dt&ED Adjust Z#H65—EHT

FE—LZROIERHELITIEREPRICKDLD. ULEZAEMNEDIRTY)
[IDirect Alignment @ Beam shift Z Done 32 (* £ DEmHN F(ZE DR (CEA X OK)

[1C2=150 [CDWTIIHERDH T OK (Beam shift THZEFIH =720))
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- EFRY bRA > bR

DERR(E C2 RO DFILEDEDEEDFEFE, HARETAUIZFEFTOK

[JEPU @ Preparation 2 T. Data Acquisition (CL T Set

[1C2=50, Obj=none (C/&D> TWL\DZ & =hE:2.

(453% 28000 f&(C LT, Intensity ZA(CEIL THERD

[IDirect Alignment 55, nP Beamtilt pp X Z3&/3

[(IMulti Function F117)L X (&£ Y) T. |9 D 2 DDOANERD LD (CHEAET S
[(IDirect Alignment 55, nP Beamtilt pp Y Z&A CRRICEHES

[JDone Z#9

- Rotation Center

OEMRZ EIF T, Atlas 7RET Grid (CEM DI=DHDECA(CHEIUYITES
[CJEPU D Preparation 5T Atlas @ Preview & &3

[JMove stage here T. BII DI =ZDHD & ANBE)

[JEPU @ Preparation 57T Grid Square @ Preview & & 3

[JMove stage here T. BII DI =ZDH D & ANBE)

[JSearch>Stage M option T z=180um ([C&HES

[JEPU D Preparation 47 T Hole/Eucentric ® Preview %z &2

[DMove stage here T. BIIDI=DH DAL AEH

[JEPU M Auto Functions %7 T. Hole/Eucentric (C LT Auto Eucentric by stage tilt

OFENXRZ TS LT, B DI=ZZE L CEEOPLICHR>TLS
(&R %z 8500 EN5E% 57000 f&(C 9D, C2=150, Obj=none.
OCHOFEFRREBLTRIBRZAVDT Intensity Z&E(CEIL THERD
[IDirect Alignment m*5. Rotation Center Z3&/5\
Multi Function ¥/ 17)LC. =N EFERCEAR<RD KIS ICHEBEETD
(*Z&. AutoCTF TONINEZRRS DT, HDEEH D TLWUERNWZESTY)
[JDone Z#9
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- RN DERSDE

(*EEEZTOMABEZEZ ZUVHY, fHBIRD E A TE— AN RICRD TULVRLE,
BELEBMHMENINTUES DT, MBROSIEELHICESEENTED.)
OAAEIRE —45 —DEFENAD TVWDZ &R (FEBIR ON (CUER(F 2 BEIEED)

D&Ytz EiF3

[CJEPU M EPU 5 J ® Square selection IR ET. Y2RNFTIAZENTWD ECAICEFH

O®EYRE T IFD (*Preparation 47 T. GridSquare T Set UL CEH&E TR

[(JPreparation 2 T. Data Acquisition T Set

(&% 13500 f&ICFIFT. C2: 150 (REF=ZLFD). AR (PhP4) ZAND
CIABIRDEZNN L D DT PhP4 D position 21-31, 39-51, 58-71 &Z{ESDHMELY)

OTUL FRE— R%Z Linear (CFD (ZDEFSIHARPDPTLY)
OERNISLDECEATE-DIDHZEEAT, EBRLEPHRZIDLIICTD
OIntensity %Z Fine (CUT. ZAICEIL T focus Z#Z&HE S
(*Intensity ZEIT & EPEPHS Yo>AES Y>EPRED, IRELEDDDT.
EAICITOEDERLEDUT, SREIXDOMEIN 90 EENDEZSZET)
[JStigmator %z Condensor (CL . Multifunction X,Y TRERAIICERZENDESD
(FZNRD(COVYHNDD, SR ZMETRHRUTPIDE EFN,
SRIRNMRERDDE. E-LHMBAICRR> TS ENDS T L)
Bhores, BHNEX 3 E AT Intensity F117)L%& 18T (=Just focus)
None Zi#f9 (*ZhUMg. Intensity 1 VILIEMSERN &)
(JPhase plate (&. Setup>Apertures @ Option>Phase Plate Zi#A T. Next Z#9
OTUI OFRE— %2 Natural (RS
(14522 92000 & or 120000 f&. C2#&ND7%Z 50. Obj#&KN7%Z 100 (CFTD
[JEPU O Preparation 5 JT.
Data Acquisition (CUL T Get
Autofocus [CULT Get
Drift Measurement (CL T Get
*ZE L PITRRE(C/RD C2 Lens DEZRDIE (%)  Spot 11: 36.3%, 9: 36.94%,
Spot 8: 37.8%, 7: 38.5%, 6: 39.55%, 5: 40.7%, 4: 42.0%
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- RO ohLEDE

OfRABMRADEREDEDRICITD (=FTREDIRETS)
OEARZE EFT. J=DHDECAICFEE (C2: 50, Obj: none)
[JEPU M Auto Functions %7 T. Hole/Eucentric (C LT Auto Eucentric by stage tilt

[JEPU O Preparation 47 T Hole/Eucentric (CU TR, I =DV —R>HEICTEE)

[JEPU @ Preparation 2 T. Data Acquisition (CU T set

[1C2=50, Obj=none

O EHXIRETST

(*8¥HRE T BEJ(C Diffraction IR >ZIBT EAASHEND CEDHDET)

[IDiffraction M/R% > &3 (EPU TITS—H'HDIM BHRU ORICED)

[0D=530mm < S0L\T78D TLD T & =R

[10bj=100

OTUI (FHDR E— RICT D

*FFEDTVDETRDOT, —ISHERIFT DN UT 3 RUFPSRVEDSHVEEE

(CJObjective MiED Adjust Z=#9)
(OMulti Function 5 17JL T, BB WL\ADFILEFPD L UTEHDFOLHAED L DICT D)
(CJObjective MiED Adjust #E > —E#H9)

OIDiffraction RY>ZES—EMULTET (EPUDIS—(CXH LTI Yes Z#H9)
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- AutoCTF

OT=D&aFEDRWVA—RUEE(CFEE) (C2: 50, Obj: none)

[JHole/Eucentric DERTHETEHOE (IR D DFLEDE T > THNIERE)
[JDefocus /¥ Oum Tdpd Z & &R

CJEPU @ Preparation 42 C. Data Acquisition T Set (C2: 50, Obj: none)

[IDirect Alignments, Beam shift Zfd

(%2 92000 & or 120000 fFMFEZE. Intensity I V)LZEL(CEIL THAERD

OAAFTNTLVZS, MultiFunction 51 17)L CEIEHR(CFEE)

06> —E. Data Acquisition T Set LC. &3 92000 & or 120000 f&DF=E

D&Ytz EiFd

[(0/3X=% Falcon (C9 % (Autoloader>CCD/TV Camera T BM-Falcon (LT Insert)

[(OMicroscope Software Launcher @ Tools H'5 Sherpa &35 £ 153 (A URFEHNHND)
(*Auto Functions 7 7B TERIEETI N KU TEI S —AHERVRNA 1 F)

JEC mode 2@ T Electron counting DRy VX ([CFTVIEAND

(Exp.: 8, Binning: 2, Readout: Full, Auto-focus-to: FT w2 LT-2.0)
[JObjective Stigmation M Measure Z#3 (*JUw RICHADLTULE54 UIBED)

(b=>U>OMEZR2FNIE Focus 5 117)L%z&[El L T Defocus Z-800nm MM F3)
OR=>U>TMMEX 25, Correct Z#9

(L > XDIERINEZ &> T<ND, ANHFEDENEE > TIHNRW)

(&HT Stop LIRWC &, Stop 9B ERFDEIMRRETIEE>TUED)

OATFI(C Passed &t /25. Coma @ Correct ##9 (OAVUNER > TLI<ND)

*Linear mode T AutoCTF % L7=#4(C. EC mode T AutoCTF %29 3 &, Spot size
M4 5 8I(Ci>TWLBIZs. IILTHE Thon ring DRIEBMNA N1 FRIGEND
NEI. TDIF(E. Objective Stigmation-Coma ZE3—EWBIDAERNTLLD

OA&TFI(C Passed & /z5. €C2: 50, Obj: 100 (CULT.
H5—E. Objective Stigmation d Correct Z# 9
(*1 RDUERM focus. 2 RDUENIELUNZE. 3 RDINEMNTTUGE)
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- EPU [C$51F 3 dose, fraction DEXE

OGrid IRUODIRRE. B UK (X Atlas IR ET Grid [CTRDBULNZECBICHEI U Y I TEE
JEPU @ Preparation 47 T Grid Square (CLT set LT, HXRE TSS9
(SEEAERDBWNZETBICWVND T &R
JEPU @ Preparation 9 ® Presets % Data Acquisition (C U T Set
[JC2: 50, Obj: 100
[CJExposure Settings Z. Counted, Manual, No, Dose=~50, Fractions= 50 (C
[JDose Rate M & ZAM Measure 1KY >z 3
(192000 £&725 Exp. time=~75 (/2> fzZ & &MER (0.83 e/AY/s <51
120000 f&%25 Exp. time=~65 ([C/2>fcZ & &R (0.98 e/A%/s <51))

[JEPU O Preparation 5 J T,

Data Acquisition (CUL T Get

Autofocus [CULT Get

Drift Measurement (CL T Get

*Z% | BAD Talos Arctica TDERE (fiABHR7& L - Counting mode)
Mag. 190Kx, Spot 7

C2 38.455 % for acquisition (parallel illumination)

C2 33.500 % for focusing

Pixel size (uncalibrated) 0.76 A/pix

Exposure rate (no sample): 0.78 e/pix/s

Total dose 50 e/A2

48 fractions (movie frames)

Exposure time 37.70 s, Align "Yes" («<KEK f72& No (CUTZIESHRULILYS,,,)
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- Counting mode AI® Gain Reference &% (¥90 AU LEHIHIDFET)

OGrid 72 LODIRRE. B UL (F Atlas 7 ET Grid [CTRDBW e ECAICHT U W I THRE)
JEPU @ Preparation 47 T Grid Square (CLT set LT, HXRE TSS9
(EBEAETRDBWNZETBICWVND T EZTER
[CJEPU O Preparation 7 T. Data Acquisition (CUL T Set
({83 120K. C2: 50. Obj: 100. Spot size: 8.
FEMBEERARCHZD TLD I &R,

[JCCD/TV camera MAT <3 >/H\5 Bias Gain ZE/5

[JReference Image Manager Z3#9

[JCounting mode 72D T. pre_ec@B{IDT 7 1)L &iE RN

OEENRZE EIFT. measure dose Z# 9

O \— (FFRDEE (CAD TULDET (ELEAD TRIFNEENEN L)
(*Falcon 3EC (£ 0.7 el/pix hNELI D &)
(MEHVNET T X DIHEF. HEHR, Beam Blank, Camera Insert H'1E UL \HDVEHESR,
P, FTIBEHC LUV T Spot size: 8 125 C2 Lens 37.8%< 5U\CT3)

O N—OYRDEFE (CKT=5. Acquired Selected Gain Reference Z#9 (45 9Hhh\D)
OB4THY update =Nz & =R

Cpost_ec@BFCDWVWTERERICTD (45 HhhD)

[JEPU O Preparation @ Data Acq, Preview T. &hH flat R & &HERL TR T
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AMTESRMF#4 : (fIHEIR/RL - Counting - 92k - ~75# - 50 #

- EPU ST
[JSession Setup : New session (BFSZEiHFL TH)
(*MRFH (S Atlas £RE U folder Z3&3\, Quantifoil (& R1.2/1.3 &iEiR)

[JSquare Selection : Unselect All, 7k —JLCHLK, Add, Move stage to grid square

[JHole selection : & ZFE 9 Acquire THREZ. RU) Square iR, RITNUIEEITA
EEPRTKHBEL T Hole K"RAIRVEF(E Move stage here TIBED
Auto Functions #2'®D Auto Eucentric by beam tilt Z3&/3
Presets Hh'5 Hole/Eucentric Zi#U'. Obj=none T Start
EPU 77 (CED Acquire(Square R TRIFNIERRICED Aquire)
measure Hole size, Find Hole, Quality Bar & Brush tool
(#8338 Square ZEN/Q5. Square selection (CRD)
(MBS, KDEBEZHELRDDHD hole, square Zimes

[(Hole ZEUMZ 125, HI—IR>DNIZFRI(ICTEE

CJPreparation 47 T Data acquisition T set, C2=50, Obj=100 (CF B,

[(OCounted, Manual, No, Dose: ~50, fractions: 50, &3: 92k (C9 B,

[JDose Rate d® measure =1 L Get-get-get(e/A% EMELTEID e/A%/fraction Z51E)

COTemplate definition : Acquire, C2=50, Obj=100 [CZ®, Find and Center Hole

add Acquisition Area: Defocus = -0.5 - -1.5 0r -1.5 - -3 um
CAIERMA#1 THERUCEGZRE X CEYIMIEB(CEL)
add Autofocus Area: after distance = Always

add Drift Measurement Area: Always, 0.20nm/s

[JTemplate Execution : Preview

JAutomated Acquisition : Start Run
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MESMF#5 : AR L - Counting - 120k - ~65# - 50

- EPU ST
[JSession Setup : New session (BFSZEiHFL TH)
(*MRFH (S Atlas £RE U folder Z3&3\, Quantifoil (& R1.2/1.3 &iEiR)

[JSquare Selection : Unselect All, 7k —JLCHLK, Add, Move stage to grid square

[JHole selection : & ZFE 9 Acquire THREZ. RU) Square iR, RITNUIEEITA
EEPRTKHBEL T Hole K"RAIRVEF(E Move stage here TIBED
Auto Functions #2'®D Auto Eucentric by beam tilt Z3&/3
Presets Hh'5 Hole/Eucentric Zi#U'. Obj=none T Start
EPU 77 (CED Acquire(Square R TRIFNIERRICED Aquire)
measure Hole size, Find Hole, Quality Bar & Brush tool
(#8338 Square ZEN/Q5. Square selection (CRD)
(MBS, KDEBEZHERDDHD hole, square Zimes

[(Hole ZEUMZ 125, HI—IR>DNIZFRI(ICTEE

CJPreparation 47 T Data acquisition T set, C2=50, Obj=100 (CF B,

[(OCounted, Manual, No, Dose: ~50, fractions: 50, {&3: 120k (C 9B,

[JDose Rate d® measure =1 L Get-get-get(e/A% EMELTEID e/A%/fraction Z51E)

COTemplate definition : Acquire, C2=50, Obj=100 [CZ®, Find and Center Hole

add Acquisition Area: Defocus = -0.5 - -1.5 0r -1.5 - -3 um
CAIERMA#1 THERUCEGZRE X CEYIMIEB(CEL)
add Autofocus Area: after distance = Always

add Drift Measurement Area: Always, 0.20nm/s

[JTemplate Execution : Preview

JAutomated Acquisition : Start Run
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18. Image shift ZRAL\/Z 3x3 hole Di&FHE

[1Hole %z /5B, 3x3

S8, — A

e lc e

HET. 2 IRE LT Hole Z3&EN
(*Square DifH®M Hole Z3&(FRVNKDICKZEDITB)

[(JEPU @ Preparation (CC. Presets Z Hole/Eucentric (CL T set

- {537 8500x M5 4300x (CZE (*KEK IZ& ZDMEET 3x3 M 1 HE(CAD)

- NanoProbe H'5 MicroProbe (CZE (*Dose protection H'/h37325 Intensity 556H3)

- Spot Size=4. Exp. Time=2sec ([CEE

- L\DTzA set ZIR U T, 4E)\RILD Intensity F 1 17)L%&{#E> T C2 Lens = 80%
- Hole/Eucentric M& & Get

*3x3 THET BIHS. UTORNFHNZEEITSLICRDET

Camera | Binning | Readout Exp. time, Probe Mag Defocus | Spotsize Int.
etc.
Hole/ Falcon 2 Full Linear,No Micro 4300x -50 4 0.848
Eucentric 2.00 C2: 80%

[JObj=none [C9 D

OTemplate definition T. Acquisition Area Zi& < BR.

- Max Image Shift=10 (CEE (BEH/NEL\E Image shift Z3FBFTETIT LS —HHD)

- Defocus [CDULYTC, -1 ~ -2.5um (C

1T DI|JEITDEE. HEL-1um, -1.5um, -2um, -2.5um ELTWVWDBRES,

= an—

e &

EEE =N

%%}J@gj%_lum\ ;ﬂmgj%_1-3um\ ;ﬂo)gj%_l-6um\\\ Td:&\

D UREND(C

Bl

ax JE

YFTED defocus DHFED tilt angle (CIRADDTA XA FH'B)

[(JHole/Eucentric DfEXREZX TL\DBD T,

Image Shift Calibration Z&HOEIRB T (TNZEPSRE Skip BNEFREULUET)

CMBDEIRICDWNTIE, B ERERICERFZZ1TD.

(*Skip BF(CHFTED defocus " > ZDIRIT DD ZEITDI=8D)
(*9 DD hole (CDWT., BLE%Z-1, A%%&-1.5, G TF%&-2, REETIDI(E.
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19. REMAIRIFDXTIG

- ESEIDIREZERICT S (BEEF5IVWEEE)

JUw Rehty foBmDEHU
- unload, undock (*Nanocab ([CRIAREZRZ ANDRE(FRUY)
- IRERTIIMRICRDETHD

Conditioning

- Autoloader>Temp Control @ Option T. Conditioning both Z&A T«
- After conditioning (& go to All Room Temp (C 93

- Dewer ' 0% (72D ETHFD

- BENERICAADFETHED BL<S5VLWHHDFET 1)

Falcon3, Ceta Mi5#l% OFF (*3-4 4 AIC 1 E)
- Launcher @ Tools h'5. Camera and detector @ Falcon-3 service tool Z:&/5
- Basic Operation % J®d. Cooling controlled by TEM server F T v =49
- Cooling On M5 Off (CERE (*BENT Off (CIRDFET)
- Launcher @ Tools 7'5. Camera and detector, Ceta 16M Service Tool & 3&5
- Basic Operation % J®. Cooling controlled by TEM server F T v =49
- Cooling On M5 Off (CERE (*BEIT Off (CIRDFET)

a2
- EFHBLUHT (FONDFFICTD
- BZEEE|IESERULICTD

39



KEK 5 A - SMEPmITHIE kL ——>7 - TFX b
LEMEZ 180511 1FR% - 210528 e (ver.29)

- BUSLEITE . ESOREZRFERBEICT S

- WERS, Autoloader>Autoloader @ Option @ Initialize Z1# 9
- Autoloader>Temp Control @ Option @ State 5.
Temp State Go to: Conditioning both ZEA T~Z#7,
Temp State Go to: All Nitrogen Temp & 8/7/2018, 7:00AM /& ET <,
9 D&, After Conditioning dFRAN (BT, Bxl) H'Z1D3 (over night)

Falcon3, Ceta ®D5il1%& ON

- Launcher @ Tools h'5. Camera and detector @ Falcon service tool Z3i&5

- Tools /5. Camera and detector, Falcon-3 Service Tool Zi%/3\

- Basic Operation M™% ® Cooling controlled by TEM server F 1 v 0% AND
- Cooling Off 75 On (CEBEITEEEIND (-25CIC/RBET 10-20 DHH1 D)

- Launcher @ Tools 7'5. Camera and detector, Ceta 16M Service Tool & 3&5
- Basic Operation M™% ® Cooling controlled by TEM server F 1 v % AND
- Cooling Off 75 On (CEBEITEEEIND (-18CIC/RBET 10-20 DHH1 D)

BEEDTZSAA S
(*Column @ Vacuum 7' 34 log U F(C/xDdDZF D, HERIC(E 1 log)
- Setup>Apertures @ Option @ Enable T Obj, SA WN&EE(C/A> TL\BZ =R
- Column Valves ZFHWT, XhH 2D & Z2iEER

- Align>Alignments @ Option Z# L C. File "5 200 Z1&A,T.
Available (C&p2EDZET Selected (CEEL T, Apply Z#H 9,
- Align>FEG Register @ file 1*5. 200kV TEM Z3&A, T Set =9,
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20. BEDSvY MU EUSET (FHEIEEOFHIER)

- BEADS Y MDY
JUy RPHEy hOBRDEHU
- unload, undock (*Nanocab ([CRIARESRZ ANDRE(FRUY)
- BERTHRICEDETHD

Conditioning

- Autoloader>Temp Control @ Option T. Conditioning both Z&A T«
- After conditioning (& go to All Room Temp [C 93
- Dewer 7' 0% (72D FTHED
- BENANERICADFETHED BELSVWHIHDFET 1)
Gun @ OFF
-EPUZ& LT
- Setup>FEG Control @ Option @ power Z#27Uw 2O UT, vZIUwWD

RED 0 CEZMRIES. .\
- 1%4E PC @ Remote desk top T. Falcon server Z shut down
- Software manager TEBY—JA8DZ2H50 UV I LT
Stop all Z# L THS. PC&ET (384F PC. Support PC #(Z)
- BIEAERDAA > ERZEET
- FS—ZEHD (OFFRY>ZIRT)
- Talos Arctica DT L —H—&&ET
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- BEDIS LIS

- JL—Hh—, F>—, BEANEK, Bt —45—D&EFEZ ON
- > dDBack upERZ UES <K OFF(BEEARIET B EH > % Start TERL\DT)
- Falcon server, ##{F PC, Y7/R— k PC %Z ON

TEM User Interface Bi&

- Software Launcher m5. TEM User Interface #1715 EiF 3,
(Hang up U7z 5324F PC % restart, 375 M > 725 service BICHIDEX)

- Setup>Vacuum @ Option @ Control H*5 To “All Vacuum” 7§ g~ *~ =250
(*Tools>Vacuum Test h*. TUI /T >Vacuum Overview T DEEN1DOHNSD)

- Autoloader>Autoloader @ Option @ Vacuum ON DMFE B3 LS (x> =517,

- Setup>FEG Control @ Option @ Power M3 LS (TR =59 (1.5hr(EE)

- 2-3 ¥ D& Cold Start i Warm Start MR XS (CRBDTHLINHAZERHT,
(Shutdown LT, 1-2 BSBILIRRS Warm start. 11U L7325 Cold start)

Z593D&E. Setup>FEG Control @ Extraction MDEN R4 (C_EH > TULL,

(Warm start (& 25min <50L\D. Cold start (& 90min < SL\HVHND)

- CCT. H>d Back up EiE%Z ON ([CRT

- Autoloader>Autoloader @ Option d Initialize Z1f9

- Autoloader>Temp Control @ Option @ State 5.
Temp State Go to: Conditioning both ZEA T~Z#7,
Temp State Go to: All Nitrogen Temp & 8/7/2018, 7:00AM /X ET <,
9 D&, After Conditioning dFRAN (BT, B%l) H'Z1D3 (over night)
- Setup>High Tension D/RF > 7%, HEDI KD (CIR>IE5H T,
FJ(F 80kV FTLIFTNMS. EEERIC 120, 160kV (C_ET S,
(Option @ Emission i3 <TFHASRVVRERERS, DUBEZTIFTED)
D& Free high tension (CFTwoZANT. 10000V (=10kV) 3 DEIFT.
190kV £F2THEO> T, &5(CEDE. 1kV D 200kV £TLITFS.
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BEEDTZSAA S
(*Column @ Vacuum 7' 34 log U F(C/xDDZF D, HERIC(E 1 log)
- Setup>Apertures @ Option @ Enable T. Obj, SA Z#H LU THEICT B,
- Column Valves ZRHW T, XhH 2D & =R

- Align>Alignments @ Option Z# L C. File i*5 200 Z1&AT.
Available (C&p2EDZET Selected (CEL T, Apply Z# 9,
- Align>FEG Register @ file 1*5. 200kV TEM %Z3&A, T Set =9,

1 : BYS5 LT, To “All Vacuum”"ZI U THEHS LADEZERRLRSRVES
- TS5, IGPco BENLNTIRVLD T,
Tools>Vacuum Test ZFULYT. Manual Mode Z ON

- Vmco: open
TMP: ON
PVP: ON
Vbfpv: open
EERETD
- TMP ' 100% (72> 7=5. Buffer cycle Z# L C. Manual Mode Z OFF
- COIREETEHETHE (7> D Backup EJRE% OFF (CLTLV/Z5 ON ([CRY)
- BH. > Backup &EiE%Z OFF LT. To “All Vacuum”h5S8BH
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i 2 : BASEFR, TMP in error Btz (Vacuum Test T TMP HFRULNET)
- TEM User Interface Z=HBicH)
- Launcher h'5. Tools>Vacuum Test ZBI< (TMP BMEAVINEZR(CIRD TS(ET)
- Manual Mode Z ON (CUC.
PVP  ON
Vbfpv Open

Vmco Open
TMP  ON
EHETD
- TMP /¥ 100%(Z7/&>7z5.  Manual Mode %z OFF
Z59DE. BHEMIC Vacuum State DF M Cond. column (C72B(E3%
CDEPETHS LADEZEZTIEIEFTZVDT, 2-3 BfEKE.

- DM I(C. Setup>FEG Control @ Option T Power i3 B (X3 72D TH T
Output A 3300V < B5LCIRBIFT (CDERFETZE. Current (£ 0.001UA)
BEFEED Back up BIRZEE U THNUE. Current BMRLZ (C_EMNBET

- IGPa W& EthsH7= S Cold Start Z## 3 (90 D1FH)

- FoTWLWBMIC, B3> D Back up &% ON (CRT

- DS LADEENTDICTFHMN /=5, Vacuum Test @D Evacuate all 39
BEn8(C IGPco H' ON (C7D. #1931 (C Vacuum State 7' All vacuum (C723B (&9

- Autoloader>Autoloader @ Option @ Vacuum ON Z=#f9"
- Autoloader>Autoloader @ Option ? Initialize Z1f9

- Autoloader>Temp Control @ Option @ State 5.
Temp State Go to: Conditioning both ZEA T~Zi#7,
Temp State Go to: All Nitrogen Temp & 8/7/2018, 7:00AM /X ET <,
9 D&, After Conditioning dFRAN (BT, BXl) H'Z1D3 (over night)

- Setup>High Tension D/RF >z L. LIBE. p.40 DTFH5 517BDFIRICED
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21. Talos Arctica DL > X /#&D DB
Talos Arctica Tl&. Lens, Apertures i, EWSIEC, UTFTDOKS(CERESTNTULET,

Gun (+Gun lens)

ol Lens
C2 Lens
Aperture

Mini-condenser Lens (*nano probe/micro probe MtJD#EX)
Obj Lens (*stage)

Aperture
Dif Lens
Int. Lens
SA Aperture
P1,2 Lens
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V. 8

1. EPU-D T microED ORITEZ1T S IRDFIR

- Grid (3733 = Grid (Quantifoil, Cu300, R1.2/1.3 &) &FES T &, ZDESH, #E&E
[CIEWVWTN ERRINTRVGAT TETSENEETEDIDT., R ADIA—HERTED,

- Grid Z Casette (CANDBER, EHMSIEIC (#12 HSIE(IC).

#12
#11
#10
#09

Cross grating grid (2160, 1/mm, 3.05mm)
BTl
BTV 2
H>7J)L3

TREET D ERIRE Grid (L RAEZDEN Grid (CEZ U TH—RUENRNZVED.
Casette ®#12 NSIEICAND. NanoCab ORAREZREEIAHICT D,
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FI(FEPU ZIZE LIFTIRETUTZITS.

BEEDTSAA B

O=ENRZ _EIFTZIREET Column Valves ZF <

OGrid I LOYREE, B UL (F Atlas 72 ET Grid ([TINDBWIEE T AICHDI U W O TERE)

CJEPU @ Preparation 47 T Grid Square (CLT set LT, HXRE TSS9
(EBAERDHWNZECBICWNDBC E'MER)

CPreparation>Import T E:/Preparation/200117_microED_EPU.sxml Z#iR
OData Acquisition MEFEZ%E Spot size=11H5 9 [CEE (*11 EELBIEFIDT)

[JAlign>Alignment @ Option Z# L C. File m5 200_GL8_ex4000 ZEU

Available (CB3ED%ZET Selected (CBENIL T, Apply 29,

[JAlign>FEG register @ file *5. 200kV_GL8_Ex4000 Zi#A T Set Z#H 9,

AIFES{F#1 : Linear mode_92k (*E:/Preparation/200117_microED_EPU.sxml)

Camera | Binning | Readout Exp. time, Probe Mag Defocus | Spotsize Int.
etc.
Atlas Falcon 2 Full 0.50 Micro 115x -1000 8 1.103
Grid Sq Falcon 2 Full 2.99 Micro 700x -200 8 0.685
C2: 60%
Hole/ Falcon 2 Full Linear,No Nano 4300x -50 8 0.992
Eucentric 1.00 C2: 95%
Data Acqg Falcon 1 Full Linear,Man,No Nano 13500x -2 11 0.466
~3.5e/A?
~5.0s, 12 fr
Autofocus | Falcon 2 Full Linear,No Nano 13500x RU 11 0.466
0.50
Drift mes Falcon 2 Full Linear,No Nano 13500x -5 11 0.466
1.00

47

*~0.3 e/A%/fraction




KEK 5 A - SMEPmITHIE kL ——>7 - TFX b
LEMEZ 180511 1FR% - 210528 e (ver.29)

C2 &b ohibahbt (C2=50)
ORTEDHET Grid ([CTRDBULZETBICNDIET . EHAIRETFAUILEFEFT OK,
[JEPU @ Preparation 57T Grid Square (CULT set
C##4E)\RILD Eucentric focus R >%&#T (*700x T Obj lens=6.0349)
[JEPU @ Preparation 2 T. Data Acquisition (CU T set
O#R4E)\RILD Eucentric focus K% >%&#d (*92k T Obj lens=86.5350)
[1C2=50, Obj=none ([C/&D> TW\DZ &R, HXMRZTA L. 8F% 17500 /&(C,
1[EH
Olntensity ¥4 V)LZEICBEILTE-LAZRD
[IDirect Alignment 7*5 Beam shift Zi#('. Multi function 51 7))L THZEFRR(CFEH)
OIntensity A(CEIL THAZBEE LD (EVIIEITS
[(JC2 &M Adjust Z3# LT, Multi function 51 {7JL .

FOMNBEEDOMAICETDLD (CBETD
[JC2 Dt&ED Adjust Z#H55—EHT

FE—LZROERHELITIEREPRICKDLD. ULEZAEMNEDIRTY)

[IDirect Alignment @ Beam shift Z Done 32 (* £ DEmHN F(ZE DR (CEA X OK)

cC2 g&bohiabt (C2=20)
OTUI OPUAZ i < #EEET 0.72x0.72um DIEA R =<
[EE#RZ X=0, Y=0 &L T Enter
OOTUI T C2=20 [CZERT. Intensity ¥/ V7ILZLEICEIL TCE—LZKD
[JDirect Alignment 7*5 Beam shift Zi#('. Multi function 51 7)L THZEFRR(CFEH)
OlIntensity A(CBILTHZ 0.72um < SWLIELITFD
[JC2 DD Adjust Z3 LT, Multi function THM 0.72um DRTIET D LS (CEH)
[JC2 Dt&ED Adjust Z#H55—EH T
B = fEEhR0IRT .
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ERY RRA > hDEREE

DERR(E C2 RO DFILEDEDEEDFEFE, HARETAUIZFEFTOK

[JEPU @ Preparation 2 T. Data Acquisition (CL T Set

[1C2=50, Obj=none ([C/&D TW\DZ & &MER. EHXMRZ TS,

(453% 28000 f&(C LT, Intensity ZA(CEIL THERD

[IDirect Alignment 55, nP Beamtilt pp X Z3&/3

[CIMulti Function #117)L X (&£ Y) T. |9 D 2 DOANERD LD (CHEAET S
[(IDirect Alignment 55, nP Beamtilt pp Y Z&A CRRICEHES

[JDone Z#9

Rotation Center

OEMRZ EIF T, Atlas 7RET Grid (CEM DI=DHDECA(CHEIUYITES

[CJEPU D Preparation 5T Atlas @ Preview & &3

[JMove stage here T. BII DI =ZDHD & ANBE)

[JEPU @ Preparation 57T Grid Square @ Preview & & 3

[JMove stage here T. BII DI =ZDH D & ANBE)

[JSearch>Stage M option T z=180um [C&NHE S

[JEPU D Preparation 47 T Hole/Eucentric ® Preview %z &2

[DMove stage here T. BIIDI=DH DAL AEH

[JEPU M Auto Functions %7 T. Hole/Eucentric (CUL T Auto Eucentric by stage tilt
(KIRNDIRNDENDIRVK D725, Hole/Eucentric DENIFRZ 2-3sec (CT D)

OFENXRZ TS LT, B DI=ZE U CEEOPLICHR>TLS
[(fE&F %z 4300 BN 5E% 57000 f&(C 9D, C2=150, Obj=none.
OCHOFEFRREBLTRIBRZAVDT Intensity Z&E(CEIL THERD
[(IDirect Alignment 7'5. Rotation Center Z3i#/3\,
Multi Function ¥/ 17)LC. =N EFERCEAR<RD KIS ICHEBEET D
(*ZD#. AutoCTF TOVINEZ ES5RVDT, ENRDICESBEALENDED)
[JDone Z#9
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SIERNADEREDE (Spot size=9)

D&Ytz EiF3

[CJEPU M EPU 5 ® Square selection IR ET. Y2RNFTIAZENTWD ECAICEH

OEAMRZ TS (*Preparation 2T, GridSquare T Set L CER TR

[(JPreparation 2 T. Data Acquisition T Set

(&% 13500 f&DFET. C2: 150 (REF=ZLIFSD). AR (PhP4) ZAND
(CIABIRDELNN L DD T PhP4 D position 21-31, 39-51, 58-71 &#{ESDHMELY)

OTUL FRE— R%Z Linear (CFD (ZDEFSIHARPDTLY)
OERNISLDEZBTE—IDHEEAT, EREPHRRZIDLI(CTD
OIntensity %z Fine (CLTC. AAICEILT. O0&EFT C2%& 36.9%(cEaDES
(*Intensity ZEI9 &, EPREPHIS Yo>AES Y>EPRED, IREELEDDDT,
EAICITOIEDERLEDUT, SXREIXOMEN 90 EENDEZSZET)
[JStigmator %z Condensor (CL . Multifunction X,Y TRERAIICERZENDESD
(FZNRD(COVYHNDN, SR ZMETRUTIDEEFN,
SRIRNMRERDDE. E-LHMBEAICRR> TSNS T L)
Bhores, BHNEX 3 E AT Intensity F117)L%& 18T (=Just focus)
None Zi#f9 (*ZhUMg. Intensity 1 VILIZMSRLN &)
(JPhase plate (&. Setup>Apertures @ Option>Phase Plate Zi#A T. Next Z#9
OTUI OFRE— %2 Natural (RS
O4&% 13500 {&. C2#&D% 50. Obj &D% none (CT S
[JEPU O Preparation 5 J T,
Data Acquisition (CUL T Get
Autofocus [CULT Get
Drift Measurement (CL T Get
*ZE L PITIREIC/RD C2 Lens DEHZDIE (%)  Spot 11: 36.3%, 9: 36.94%,
Spot 8: 37.8%, 7: 38.5%, 6: 39.55%, 5: 40.7%, 4: 42.0%
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WD DhLEHE
CImicroED TIER¥I D ZEDRVD TP IBEIRL

AutoCTF

Od=DWBHh—RUBE E(CFE) (C2: 50, Obj: none)
[JHole/Eucentric &2 T Auto-eucentric by stage tilt TEET&HE
[ODefocus /¥ Oum Tdpd Z & &R
OT=D&aFEDRWVA—RURE(CFEE (C2: 50, Obj: none)

CJEPU @ Preparation 47 . Data Acquisition T Set (C2: 50, Obj: none)

(1522 45000 f&(C 9D

OXAIFTNTLZS,. Beam Shift THHR(Z

0> —E. Data Acquisition T Set UT. &% 45000 f&(C9 3D

D&Ytz EiF3

(073X =% Falcon (C9 % (Autoloader>CCD/TV Camera T BM-Falcon (C LT Insert)

[(OMicroscope Software Launcher @ Tools H'5 Sherpa #3715 £ 153 (A URFEHNHND)
(*Auto Functions 7 7B TERIEETI N KU TEI S —AHERVRNA 1 F)

[JElectron counting D/RY VR ([CFITVIEAND
(Exp.: 12, Binning: 1, Readout: Full, Auto-focus-to: FT w2~ L T-2.0)
(Focus #117)L%&E U T Defocus &-3um < SL\HNTB)
[JObjective Stigmation M Measure Z#3 (*JUw RICHADLTULE54 UIBED)
OR=>U>TMMEX 25, Correct 29
(L > XDIEmNEE E D TND. FHMNHFEDIFNEIED TR
(DELSUVMRLRS, Defocus ZEL DM, Exposure time Z 18 IRE LT D)
(&HT Stop LIRWC &, Stop 9B ERFDEIMRRETIEE>TUED)

OATFI(C Passed EHTE5#7T, Coma (FAE,
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fIEtRNADEREDE (Spot size=11)

CJPreparation 927 ® Data Acquisition DFHFE% Spot size=11 [CRT

D&Ytz EiF3

[CJEPU M EPU 5 ® Square selection IR ET. Y2RNFTIAZENTWD ECAICEH

O®EYRE T IFD (*Preparation 47 T. GridSquare T Set U CEH& THE:ER)

[(JPreparation 2 T. Data Acquisition T Set

(&% 13500 f&DFFET. C2: 150 (REF=ZLIFD). AR (PhP4) ZAND
CAERDEEN I D DT PhP4 M position 21-31, 39-51, 58-71 ZfESDHELY)

OTUI MFRE— R%Z Linear (C(TUI £.L® Camera>Settings>Exp.time=200 ()
OERNISLDEZBTE—IDHEEAT, EREPHRRZIDLI(CTD
OIntensity %Z Fine (CUT. AAICEIL T, O&EFT C2 Z 36.3%lcabhtESD
(*Intensity ZEI9 &, EPREPHIS Yo>AES Y>EPRED, IREELEDDDT,
EAICITOIZ0REDUT, SXREYDEEN 90 EEND EZ3%HET)
[JStigmator %z Condensor (CL . Multifunction X,Y TRERAIICERZENDESD
(FZNRD(COVYHNDN, SR ZMETRUTIDEEFN,
SRIRNMRERDDE. E-LHMBEAICRR> TSNS T L)
Bhores, BHNEX 3 E AT Intensity F117)L%& 18T (=Just focus)
None Zi#f9 (*ZhUMg. Intensity 1 VILIZMSRLN &)
(JPhase plate (&. Setup>Apertures @ Option>Phase Plate Zi#A T. Next Z#9
OTUI OFRE— %2 Natural (RS
O4&% 13500 {&. C2#&D% 50. Obj &D% none (CT S
[JEPU O Preparation 5 J T,
Data Acquisition (CUL T Get
Autofocus [CULT Get
Drift Measurement (CL T Get
*TUI &£ LE®D Camera>Settings>Exp.time (B&T 100 [CED

*ZE L PITIREIC/RD C2 Lens DEZDIE (%) Spot 11: 36.3%, 9: 36.94%,
Spot 8: 37.8%, 7: 38.5%, 6: 39.55%, 5: 40.7%, 4: 42.0%
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EPU (C$1FD dose, fraction DERE

OGrid 72 LODIRRE. B UL (F Atlas 7 ET Grid [CTRDBW e ECAICHT U W I THRE)
JEPU @ Preparation 47 T Grid Square (CLT set LT, HXRE TSS9
(EBEAETRDBWZETBICWVNDZ EZERR)
JEPU @ Preparation 9 ® Presets % Data Acquisition (C U T Set
[JExposure Settings %Z. Linear, Manual, No, Dose=~50, Fractions=12 7% &9 3
OTUI TfEZ*E7%Z 22,000x. C2: 150, Obj: none (CF D
OANEARBARCEHZD TWVDZ =R
JEPU @ Preparation 4 7 @ Data Acquisiition D(FS B 22,000x, C2=150 (CF D
[JDose Rate M & ZAM Measure 1KY >z 3
[IDose rate h* 0.03 e/A%/s < BWCRB(ET
[JEPU O Preparation 5 T.
Data Acquisition (CUL T Get
Autofocus [CULT Get
Drift Measurement (CL T Get
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- AERD#EfE (*HEICUT. Preparation file DiEE)
OEXRETST
JEPU &=+ w K> U, Diffraction mode (CUT EPU-D &35 EIF3
[IDiffraction mode Z##BxL C. EPU Z3i15 LTS
[JEPU: Atlas T Set U/z#. EPU-D: Atlas (CLT Get (*BEUKEZRET)

[JEPU: GridSquare T Set L/=%. EPU-D: GridSquare (CUT Get (*RBU&REZRIT)

[JEPU: Hole/EucentricHeight T Set L/=#.

EPU-D: Search/Auto Eucentric (CL T Get (*REIUi&EZ#1T. EPU (& 8500x [CZEE)

[JEPU: Data Acquisition Z3#0, 13500x, C2=20 (CEE L T Set L1z,
EPU-D: Imaging Acquisition (CLT Get (*—8fEZEIT D ELICIRDET)

O&EYR%ZE T 3 UJzE = Diffraction /R > Z# L T Mag T D=750mm [CF D,
Focus / JZEAICEL The—8/ NS <RJIMUBZHRLIZE (36.5%<50)).,
Direct Alignments > Diffraction alignment TH.Zz BEE R (CFEH),
E—-AX by TZEUTHENER D Z &7
EPU-D, Diffraction Acquisition T Get

[JEPU-D @ Atlas, GridSquare, Search/Auto Eucentric, Imaging Acquisition,
Diffraction Acquisition 72 EH Ceta (C/&D TUL\D Z & &SR

(*210308_microED_EPUD.sxml (CER KZDEEMREL THD. LESEIARE)

JAIFESEMF : microED (*E:/Preparation/210308_microED_EPUD.sxml)

Camera | Binning | Readout | Exp.time,etc. Probe Mag Defocus | Spotsize Int.
Atlas Ceta 2 Full 0.50 Micro 115x -1000 8 1.103
C2=150
Grid Sq Ceta 2 Full 2.99 Micro 700x -200 8 0.685
C2=50
C2: 60%
Search/Auto Ceta 2 Full 1.00 Nano 4300x -10 8 0.992
Eucentric C2=50
C2: 95%
Imaging Acq Ceta 2 Full 1.00 Nano 13500x -5 11 0.466
C2=20
Diffraction Ceta 2 Full 1.00 Nano 0.75m 0 11 0.466
Acq C2=20

*~0.03 e/A%/s
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- EPU-D [CHT B EXRBOh.LEDE

[JEPU-D 2 &80 20 THREFHAIE S TOOD(CKL\DT, F9(FEPU ZfED,

[IDiffreaction mode Z##x L T Yes
EPU T Preparation ¢ Data Acquisiition @ C2 #0D % 50 (CR Y.
Atlas, Grid square, Hole/EucentricHeight TEIZ DI =%&#FEUT.
Hole/EucentricHeight T Auto-eucentric by beam tilt TE=&Ht
T=ZEEPRICHFELS., HARE LTS,
EPU-D O Preparation &7/, Calibrate Image Shifts. Start Calibration Z 1 L CTHilA.

- AASROHER
[(JGrid % Cross grating grid (2160, 1/mm, 3.05mm) (CERDEZX S
&0 D EIEICTSEN
[JHole/Eucentric D& T set LT Auto Eucentric by beam tilt TE=&HE
[JData Acquision T set, EXRZ T3,
CIDiffraction mode (CLUT. Beam stopper ZANT. AAS%Z Ceta(CTD

[JAutoloader>CCD/TV Camera>integration time = 4 sec
O#IZ (L D=330mm M5 1.5m £TOEERZOEED Acquire

£ wJ>Export data>PC TIFF(16Bits)w/scale maker(full res) TIR%F
OAASEZSTE (X (£ D=530mm 72 & KEK @ Talos Arctica Tl 76 1mm (CHH2)

BA_ET microED D7 S A > A2 MIHET . B2 TILD Grid ZX5—=(C Load 5.

- Atlas 97
[JSession set up, New Session, Yes, Apply (*z: RS+ J(CIRTF)
[ISearch T 180um (ZF&TE
[JScreening T. Grid M A > TL\B position ([CFT v oI%Z&EANT.
Start R > &3 T & Atlas Eimsz L T<ND.

- EPU-D #70" (*Grid Z&(C75)
CONew Session, Yes,
OBatch (CFT w2, file Bzt (d Smyv, RF5E(E z:/D Atlas folder DF
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BAIF. EPU & EPU-D Z1T7E&R U CRBRZEDHT T,

- Atlas 97

ORIV Y I THERZDEHICEE (XT3 001)
- EPU @ Preparation 92"

(JGridSquare T Preview 1R

* GridSquare NODFESR(ICDWLWT. UTFEIEDIRT
- EPU @ Preparation 92"
[(JGridSquare DE{RDFER. HUU WU THEEDIEL [CBE (X223 001-001)
- EPU @ Auto Function 97
[(JHole/Eucentric MR Auto-eucentric by beam tilt T&E=&HE
- Prepation 97

[JSearch/Auto Eucentric T Preview #x&2
OfEERODAIE(CED Y W U THEE (KEVFEERSAEFTMEIR- X223 001-001-001)
- EPU-D 97
[JBatch Positions, Add, Id#%727'J)w /27 LT Start (B3 rmhHB(E3)
(*Search/Auto Eucentric DERDOKREFEFEANTHNE. BTEHOEEF 1 ETRLY,
HEDHE(CEIENDEETDE. TUBTDIA-—ZDEFEINRICIRD)

(*BIDREFOBID Grid Square (CBE1 3 DIHE(F.
Diffraction mode =R L TH'S EPU D Yes L. E—ARX MY THHT)

* FDREE. MEIRDIEIZITHRDIRT

- EPU-D 77
JAutomated Acquisition
OFIX (X, Start -30°, End 30°, Increment 1°, Tilt Speed 1°/sec (IE¥TE
[IStart
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*AERDIY

- O EEI [N 1 DBIELT. Snap shot &5 —FBITERFD Diffraction center /3N TLY
RVOMERR. TS5, Snap shot TIEFED>TWLWBAN, T—FRIEREINTNDIDT., U
TOFIETT—FRIER®D Diffraction center Z&HtE 3%, (€593 &. Snap shot D
Diffraction center (F3NDZ&E(C/RADFT o00)

Preparation 22 ® Imaging Acquisition Z#A, T Set

Diffraction 7R5 > Z09

Direct Alignments > Diffraction alignment TY&BEPR(ICEH,

E—ARX YT EZHUTHNER D2 7R,

ScEhEE. BRIOEWVWINE., FEREINEEFICAD TRULNBFI T3 &, ERADS X
—TEBERTED

- BBEIEEHE (0.7um) KDFTDICKEFVERTHNIL, BROITF2BHITDRELT, #
HEFFZRAET D ENEMNEL

- RIZEORRDE&EZEVSDMEEZL T, ESVWDSRIZEDEDTHNET 1+ I35 3
DO ETREND,

-BIURIEBDEREND ZIZE, I D E. completeness B EMND(C< L, BRIZEHDRRSD
HFERZWVLWDMBATIREEUZIESH. completeness ' LAY H0E LNRLY,

- BUEMZ 5-10 BI< SRR L TH T REFBOBINSIA—-COFEZAND. ©

LAXA—(TLEKDIED 5. C2=50 TAIEITDIOEELHE LNV, ESUTERES
NERODTUEDSELDSIRS, C2=20 T UIESELE ULNRLY,
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