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VA

BZFEMANBTREFOEHETFERGEHNEASR, TEGFERE KA
%4 # ). 4T4f (Diffraction) frétig X & (EDS). ZFMAUNZHE HE %
BENRBAFEE—ZHSFE,

R FMEET AT RAER, FEGEREEE, ZFRAEEAHAL
B G

PrAE R AR Y B R &R EARR, T A B . RS A
LRAPAERAP . R AAFEES TERERERE, KTEAFRHA
PRl @R P o5 i B9 A RAETT 46 Fn 48 KL 0w, 3 B #0F & y BEAE 20
MIRKEE R

CEN S YW
FEHHE TR CI02 13385920372 LAV
#FAH TREECI02 15060772127 TV



LFB0 BRI AN oo 1
2IEAEBEI oo 2
2.1 FREFIIE BB oo e 7
2.2 B (COIA TIAP) oottt 8
2.2.1 L FEIE A covevreererresies st 8
F A O Y010y o [T SRS 10
2.3 FBAFT AR vt st 11
24 BT oottt 13
2.5 B EFIIT L oo 14
BB ERER oo 14
BIBTETETA oot 15
B.1 FEHIBE oo 15
811 FEEEBTTE B oot 15
B.1.2 BEEE oo 17
B.13 BB o 21
B2 REEBE PN oottt 22
A3 TEM HEE A BHIT H ot 25
4.3.1 CoNdenSser APEITUIE T H . ...cuiuieieieiieieee s sttt ettt s s s s s 25
8.3.2 BB H oo 25
4.3.3 DIreCt AIGNMENTS ...t 26
B34 HIBEAEEL oo 28
435 BEIEH] (SHGMALOT) oo enenes 29
836 A A BT B oo 29
4.4 DIffraCtion (ATHT)  ovveveeieiecieieiee ettt 30
45 BEGHFT o F0 B ATAH I IE R oottt 31
8.6 B FIVEE T coooiveeveeeee e 32
8.7 STEM AESAA TR oo 34
4.8 STEM B A BEIT B oo 37
4.9 {F ] OXFOrd BEHE L (EDS) ouvvvecveiievecveiesssisse s 38
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B0, 0 FE BT oottt ettt ettt ettt ettt ee e 45

B0.2 EAEFIE oo 47
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1.F30 ®4& &/

AEVR ¥ 1T FEI Tecnai F30 ZAT B F R WA R — 6 F |1 EHME A5, £EE
NHBRNEARERTAANE T REE, TRARMERRLERLIR, THE
i fet, ZESENE NG LA ES a5, LI TEM R& . HF#E 5 R
% (HAADF). 4744 #7 (Diffraction) UL K g3 EDS 4 #r % ek, L& £
ERLRMHE, BHENAMH. 2BRE . RoW. WE. v %, #%1E
B HYIEAT B JE & 300KV, IT 222 1 09 B 45 B 47 & 4t 6 #0195 & FEI Tecnai TWIN
W, LA A G BEAT K A E A (£70° ). BRZE AHR 2mm, @& HEE
LA B 0.144nm.

HH AT I SE XY,Z =AM E T, B EX WM %A
E (AB), El& U E—LERFRHATHEMEFREM. AT EELT° ,
EEfrniRet, S A #H£20° WHE, AGEERFSHELRLARE, &
2 BNELYRACRGEN. A5, MEAEIA AT RFEEBNE
B, TATREMAGR, ATil AWEREE —MEL20° W, ZHEERA=ZAX
AT, A& FEI AR RGAT . FEI K% = X AT A Gatan Ao #0HAT, B
#E £ 1300

BB R kA — AN f# 48 W Gatan Ultrascan 1000XP(2048%2048
pixel)CCD A8 #L. ZAEAL A T FEI & 40 “TIA(TEM Imaging&Analysis)” =X
# Gatan “Digital Micrograph” #3174 1,

74, BHE &R F# (Oxford) #7L% SDD(Silicon Drift Detector) #E % #
M X-MAX80, ¥ A8 W% ko #ATRAESHT. WINBWREELHEE A
125eV(Mn K a ), H #4T &, £&. T34 3 X8 3% B

H,4% % A HAADF (High Angle Annular Dark Field) % il 25, 43 % % 0.34nm,
EAFENEIEOT M H#ITE, &, BUFRSRELT.

AT AR EETERN, AMMKXEARRT, EXEHALRANMERT
WA AT AR B E. ARG, ERANE BMAANENT AR
B A%k 4%t (Beam Stopper) B % EF MM EE, HMrv@EATUEERT
=, fE AR RA YEA



HENERN P X UFHERMOESRE L, TEFERNHTHAM. F30
MR a kAR E AT, R B FROR SRR LA BTy RAR . MR E e
& H Z (height) HEH &EE, TE L% Focus jedl, XN GHSHE
KA F . —# & T #08 Pivot point, 5Z% # .0 (rotation ceter) #1447 % #
(Objective Stigmator), 5 H 5 A F R 2 . 4o AR do 0 FF o o f 52 15
WEIE, Bt BMEARFHasF X EG (AIREFGEFT).

F30 4% 24 DA EFTF RS, FMAF ZENETLY G, EARAF
RIRE 308 Bor s, B EFEA.

2 AW

FI0 W EER4AFEF0EEERFEMMELE. MEXECERAET
M. & E Tank. Water rack (LT LA E C103 B4 %), &L KEF.
—Z& UPS., —&6ZEH (LT LEE C201 EHWHEEWNBIXE ),

B 4= 4B 2







F, 48 BN 12 41 4 5 (TEM User Interface) it 2| W 5 [t B 1% & BV Z (TR &, £FH 7
FRhaENRE, AP PHEAFYER AN ANIAR (20£3°C), FEMNH
# A JE (0.6Pa), Water rack | &1 3 g4 H AR & & IEH .

HEER e — TR E EN, AAWEEFEEN, FAXREFEE TEM,
HHWAREEN, AREERTEMZREE LE, EERGRT AL RN A
H—MEEER (FER 23 ), ARPAT-LFEANBEEEE, hnaRi L
#Ot3E (Intensity), X% K A % (Magnification), #z)# & %%,

R L —EZFmA A EAN, NEETRAZE-—RBALHE (CD. F=
RotH (C2). L (Obj), XLH (SA), FACHEMH XA WA TFH
HLEGHE F, BEAREILAE AN E TEM User Interface 20¢F R LLE R, BT F
AEARELAFRFEEANARE R, WEAER KR U EEEENLEF, &
e dh RO . K g Ry E e AL B F % 38 i TEM User Interface 4
45 BRI EAEATIER .

Faxt BUTAE, UMET e smm B arE k.

B i=fiE 2

ﬁ'é I’l’)l

R

—~
\I i
o &

B, 54 BT AL




=& TANK

BETEAY
m \

a E Water Rack | | il
i i ‘_
B o \‘
| | “"‘ EE'%??E%IJ*E:L J
s
4

W4 5 A

Water Rack

Water Rack it z:—%kn‘«—] mhﬂ#%ﬂ%ﬁ%%\%ﬂﬁ;ﬁ[ﬂﬁg BRI E A .
i AN LTS\




Gatan CCD #E#11= %28

Gatan Ultrascan 1000XP CCD A8 4.1 ) 25 7k B /£ 52 0 2 Ul 88 F 5 #1481 L.

\

HEES Vs

e

B FEITRER

On Off Vac. HT

HETETRER, HHETNREBREERFL M.



21 BREFMKE EHRE

T £ LB (CCD #RE B RIUH £ FRER), RFZEELR 1
IR, —HEAERE DMEHXTAE. ERARFELMNERT (W TEH
SKARCHT ) RFBRANK R (ERIERR, EEEET).

REEHMEAANE R, 2REERPELMREZERNE. 26 HHEA
] e HAT R




REEAMNARTBonevths, TR R E RENRE . AT T4 3
REIALE | REATA TR R IFABALT . IUERE R, o B AT T AL B
e, EHEABARTE. MERBLAHN T EREHEZEBI, EaEHE
WA WRLCE R, P EHIE 4 B, IER A RH — EAES, AJ5 e 4
i 5 B AT B 2 8 4 Gl IR &S

2.2 A B (Cold Trap)

RHAARKERERMAE (WAKRLF) WEEZIRHANE RS,
22.1 EERA

KRHEXBRANSREOT, ERRANHR—ZEZF LHAFE.
1) ARESEHENET, AoeEMTZEEHER. FRETREE;




2) BHTURKBBEHE IR E: L EHIT oE BRMHA, FEEFLL
RAE; BHmF, BRAEXRLE; A FREBEFERANTF L, R
BlE 2 & EM;




3) ABMAZmEZRED 12 mRA; B W EAINE, MBI 0 #HATHET ER
EHEER D 2em WAHT; K7 FRBRFHEAT O, FAFEFT A

‘a
Z
Z
2
o
7
7
_

4) mLOeEARTH—IEH, ROBRAWEL.

5) # 34/ mteE—RHFRANEEL, TERITER.

2.2.2 Cryocycle
ABEAARKEREAMAGCHEELIAGHAANGES., 28— KW

Lk, ABGrRERNRT AEWAER (ZEEAER), H—FRRIIEB W

Fo AT REAHERNEMAEKES, FARKE - NERENEAEFENL

BE AT Cryocycle, BUibW% B im B R BBy Sk, RERL ) FRATHE

RS R T

1) #.%| Setup ¥ # T Vaccum(Supervisor)# 3, & &4 A4 kBT

2) B Cryo #7, & Cryo Cycle ¥4, WA, A mAKET HEE, KA

10



%W Cryocycle JF %8 5 7. £ Duration % il X A4 7] LLi% . Cryocycle #Y B

K, Remaning time % 7~ 52 i Cryocycle % T BB K,
_ _ TEM User Interface

Setup | Tune | Search | Camera] sT4 [ 0] T° "= g

Status: CRYQ CYCLE

Cryo
Start after: IS_E min

Pressure t "
Diuration: 420 min

Gun 1 Log u

chm'a' 33 tg Remaining time: 424 min

Buffertank, 36 Log

Backing line 66 Log

- Ailock Siep
¥ Tutbo Auto Off Back

Ajlock:

Col. Valves
Closed

‘ Prepump:

| & || cooome

2.3 EFK

EH 8 A B AR — SR EEE AR

Fine Coarse Exposure

o tilt 6

Intensity Stigmater Multitunction

e

11



KB E (ntensity) B ELH XA C2lens =4, B ABETR LA
Intensity i€ £l ¥t 1T 15 %], P Intensity, 7] DAXT 7R K F £ 0 3RS AT R g
Ro. EHMEE, REFOANRAEENLH R

KA & %k B A R 42 E AR F [8] B9 Magnification 72 H15 4], K ABHMN/NEI K
44 LM. M, SA, Mh WAL EGENEEHR, SEFHAEGH X,

F B2 E AR 89 Focus e 8 38 % 7 BOA B A 8T A (4w 30000 45 DA
), /A Focus X &8I, Asilit Zaxis X FHATHEE GLHAELARE
AR D

ERIZER LB Joystick CBRIAT) BARERBEHES (XY FH)., £
ez, H¥HWEE (BFMA A/B) #87 LLE TEM User Interface 2 Search
JE# M Stage R EHATRAFXF WA . XY 7 HALKE A5 E<300nm; A
#<0.5° .

12



| workset [, T User Interface

Setp | Tune Sggghl.:ma] gra|p]| Fe Tede el

ECC Al corrol [ Fie | safe

Stage contal
[127.4] [B26] 119 @ Tisckbollcortiol 4 Joystick control

R a B [ : my
n E“‘ 2% E132 EI Eﬁd 2% Eﬁ%ﬁ Pawed stzp [1/8 . B ZIJ 12
1

12 [17.4) (1250 B4.2 -
b LS b [~ % sepanalely above 500000 x

Begat

Hakden ] wr | A |
&lpha wobbler W onhler I
g 5 10 15
' ]
#loha baggle
Setépha | [ 0 -

2.4 HEIERE

Tecnai F30 %2 8 - 2 H W 4H 7] #%zh i K (Apertures), A _EZE TRIK 4 4l
H: B—RAFEARE (ClAperture), F R AFLE (C2 Aperture), #1584
i (Objective Aperture), % Xt [# (Selective Aperture), X 26X & #F & i i
TEM User Interface % £ B # 1 #1 .

BB IR 7 R ok 22 9 R 3 D3R A A R A /N . CBED 6 T a9 8] 4 BY
RAGEREN G, BEELT, YRHMLRARE, AN CQ LERHET EA
W 532 . *tF CBED, wR CBED H#& A T4HEEE, st E&FAKAN
C2 X

MR ERFRGEET R AL . ZEACTYHENETET FTHHRE
R BRTZFE) . SRAEE, THNETRENYKEG, TEZAREL
R, F/NREE (10pm) F ARSI R A | R FRALKE K G RE, R
T W B BR 7 R SR A A B B g

WXAECTHROGFE, FREHES ERXBHXE, UFRZKX
B B AT AT LR

13



2.5 BRI £

B4 W& JE (high tension) F1)T 22(FEG) R # & FF 094k &5

Fow = ] 2

I~ Free high tension

FEG Control (Expert) 5

ractor: i’ 4500 E

Extraction 4500 v
..

4000 ' ' " 5000
FEG Emission: B3 pa
¢ 1 ¢ I | ||
1 11
Status:

BEWTEPAAREENERERPMHFEAS S 8ME, AR EEE RS
T FREAPEATLREE.

3R

THEHEEN, 2@ L#EEET B =R, 4 A% TEM User Interface ({4
# UD. Digital Micrograph (5 # DM). TEM Imaging&Analysis(fd # TIA),
* TEM User Interface # B, % 5 % 0 fF, 7] LIS s 4w iR 1, 0 JF X £/ (] (V7
). StE e N\ 54, Digital Micrograph 4 CCD AEALIE I 4, 7 % &
TEM & 45047 4t Bl B 6 R £ fu % . TIA 7] B & 35 B STEM Bl 3t 47 B % .

J;I_, TEM User Interface I Lt Digital Micrograph |§ TEM Imaging &mal-,-:g-.._|

Ul e A, ERIERKR L, S THEAF, Direct Alignments % 3

14



Mo Z A, wBEREERENE, L4 L Auto help. XK REEZ
B ELIES, BHXHLEANT . YR WFRELRBEMRT, ki
BB R BB .

Direct Alignments

- Gun Tilt B
- Gun Shift

Beam tilt pp <

- Beam tit pp Y

- Beam shift

Rotation center
Coma-free Alignment X
- Coma-free Alignment Y :'

Done ™ Auto help

4 RAEPLEA

ERE-NERAEFENRFFENRA AHEEER 2B WE). WK
AWFBSE 22 FABRNE. RAWTEERAEFABHAH (10min £5), %
Column E = &£ %] 10 log LA T B # £,

EE: WRITZERN 0 pA HEFERXAWRE, AF —wEEmER
R. HEBRRT ARG ERFITL,

4.1 HHE

4.1.1 HFEWEL

HEEE—SEH SRESA, FRFMERAL, ERORETUSH,
FE—RERFMUFELEN, EZEEA THIEA . PEREEZILEFEA
BRAF, mRERBLAFRTATRALRE, EHERR, HEEAFICEH.

KAFRF 410 T EE T %M BAT A3 Oring B . Bl EH DA £ b &
IR ANRR, AHER, HREET%.

FEFEEETR, FOFAEERE. EERARATFEFXBTEERT, ¥
XX R EABIK

15



AR B BT

1) 2FHRARAFEFERRANIRERTZ— (EHETF. FERNG.

R EFNM ., WH A, B D,

2) mIMAEGMEDLHAE, X, Y. Z. A, BAFKEHITF~0, wRFE, &£
Ul 8 £, & search ¥ %, X %| Stage2 3k, A HHERE LAN=ZAR

FFE TR, &+ Reset B holder, #1TVIZE,

E TECNAI G e

Screen: 0.000 hnA C2 Lens: 53.852 A X: 4.95 um A: -0.26 deg

Dose: 0.00 e/A%s Defocus: Onmg Y: 0.22 um B: 0.00 deg
Spot size: 2 Focus step: Z 0.04 ym
(workset

Setp | Tune 5==D|"|Camua| gr4|¢]| Fle Mede Heb

]

Stage® 4] | Coniral File SA|P
oo [sE0

.2 Uil

Stage cortial

11 9] € Teackbsll cortial & Joystick conlral
Power step [1/8 . B é‘ 12

[£2] =
FUZ] I = oo sepanstely above [ 500000 &
Go | add | Updsie| Deere |
[ |

flpha toogle
Setépha | [ 0 -

3) & Setup X # 2 Vaccum B3k, # ik Col Valve Closed 1441 = # & 1Y .

Setup | Tune | Search | Camera| 514 ]
Yacuum (Supervisor) Kl
Status: COL. VALVES
Pressure
Gun 1 Log
Column 16 Log
Camera 32 Log
Buffertank 36 Log
Backing line 53 Log
|
Col. Valves
Closed I Tubo On
| |

16



4) HIN A &40 E LED JT & K

5) #iAtE (Obj/SA) AT retracted I A;

Aportwes 1| (NS ey poeremy |
Consenser 1 [2000 =] | ddat | ||| [[Corickiiar T tnsened
Condenser 2 [100 =] [ Adpst | || [ Condaneer 2 | inseted

objective | [fronel =] | 2t ||| | Obiective | Reacted
frangl =] | Sl | ||| [Selected Al Retacied

6) fFante &M mAT Oring B LR AARGH LA, 4. Fums, ARt
gk, RERGFRRE LEH AL,

4.1.2 ##
BB ENEN, PHRET:
1) WFHREHEEA, Pin#txEXELBR 4 58t 7@ (LA 4 A48 77

D), fEEFAFHEANELA, BFALRABIEY. XHE, 426

LED fT &%k, /53 Airlock B9z F. 48 RIVER & AT BB A
LA, HEaF UE#E— g, WEREFRFERT, ©T%
BHritx,

17



¥ 0'clock
elock

wH BT BRER B, TR MM —ETLERA,

Turbo On Al &R R K, —F#RBEN, FHELFISFRPHAR

BAMENEE,
(Workset

Setup ITune | Search | Camera | SR

Status: AIRLOCK

Pressure

Gun 1 Log
Column b Log
Camera 27 Log
Buffertank k]| Log
Backing line 54 Log

|:. | ose |j

?

2) TEM User Interface 4 # 1 3 £ holder type #4 % iEAE, % ¥ % 5 B9 holder
type, #4/5 R Enter #ik. R EWHAT, FEEEE Bt L 404k,
M i Enter #ih . F4 FRT 2B (TurboOn AL & €), Vacuum
B 4 B R Airlock cycle time 3min |11 A,

18



Setup |Tune | search| Camera| 5741 *

Status: AIRLOCK

Prezsure

Gun 1 Log
Calurnn b Log
Camera 22 Log
Buiffertank. 34 Log
Backing line a0 Log

Airlock cycle time remaining:  02:11

Col. Yalves
Clased Turbo On

Airlock T3 BliHEE, ARAERNA L€ LED )T RK#E, XARES
EEFEFEE, WARITRERLSN, — B4R T a4 LED T REHN R
7, FECHLAREKRFEFHET.

WG e BR _EEEH L4 [ open Frov, —E 4@ LED X K#, L%l
MA R BT 1500, HEHFRA LSBT TENERELER L6
REMENELH, XHEREMNEREES, EAZ2XFETHE 20K
o HRIEFRH, BREABHHAERAT. FRTEHIMC. FETERNE
EEFLFREEXESBR, ¥ T4 3mm B EE, Wi, #&4FEm2
EETHMEN— IO ZRFERLELBR L8y HA,

19



4)

5)

6)

7)

8)

4
xxxx

WREELRA, i 10mm 24, FRETERITERS RATRIMMAL
Mk, Haifadti Y8, RELBRR LWRUHABEHERTEREAE
HETEMEH—AED (XMEO R, EAFRTERAMNEFL
EFRED. AR EERSES, BRFFRE#:E.
BARBRFEELE, WA EXFRMEK Airlock Cycle, XA EHR R A%
£ Airlock Cycle (3 min #i1H) %K.
ME Column =¥ : EHRBEZAETEN, RE2EE6L£H. XS
WHERAKE, REF—EAT2, FxEEZEAT, LHNIFRKEERNH
Bh. #& Column WA ERE (KT 20) s —H& LA, BEHEHS
#, W Column EZEfELIKEIEH . # Column XZIREILER, a4t
& Oring BH LA B HATER, FREFEANAE AT,

[ Workset

Setup ITme | Search| Camera | SRI|

Status: COL. VALVES

Pressure

1 1

I I Column 16 Log I
IM
Buffertank 36 Log
Backing line 53 Log

Col. Valves
Closed Turbo On

R EE, AT E®E TurboOn A X ¥ S TR; WwRAELTESE
Col. Valves Closed %41, T/ 4% V7 £/, RHEHL LB AE L TR,
AR AKEKA, —HMENEAN LS4 (Column EZE K E £ 15

20



log L) BT %M VI £/ . B $#E & Col. Valves Closed %4, T %

MVIEHE, eERPFLWEECER, RTUERELR EAEFET .
4.1.3 HH#

KramA NN AE LR, PRET:

1) #EUISEXER L, %4 search %, 3| Stage2 #53%, mHEHRA LA
INZ BT, & Reset £ holder, #HATMLEVIE; H# A XYZAB
AFFECEEE 0. BN A &6 LED M & KEHR A,

C—

Setup | Tune Scuchlcma] g4 | v]| B Mede Heb

I
EE N || oo [ re | sAlb

lBl?dDZI |'Eg g|;| Stage contial
19 € Teackbsllcortinl @ Joystick control

Powes step [1/8 ., Bl ilj 172
[T sepaately sbove 500000

; Hezat
4 Halder J I sr | A |
——
Lipha weobbler W oiobler I
IJI 5 ‘IDI o .15.
| - ]
flgha toggle
Setapha | [ 0 -
E TECNAI G e
Screen: 0.000 hnA C2 Lens: 53.852 A X: 4.95 um A: -0.26 deg
Dose: 0.00 e/A%s Defocus: Onm Y: 0.22 um B: 0.00 deg
Spot size: 2 Focus step: Z 0.04 pm

2) M EE ## i Objective aperture 7 Selected Area aperture: %44 7% H
Objective aperture, # % 4 H #F & AT BT 5 2 & £ B f s A 32 .

3) % i Column Valves.

4) R ENGAF, KEBtilt 4Gk, MAGLE LED J2mLk, oA
B

5) WMFIMEHHAT, FEGENITEIGHLESY, a4 150° HEHE 2
FEL A7

6) LB, RAETH ST, #EFTLMREE,

) EHRIIHEFHTR, AEFENELBMR, NOMACTREHLT,

21




a. KHEEARWIRE, EFR, TERFGHFHT.
b. BARENEE, WAELHE Turboon B3, FHEY. XEZHTH
RATRZ T E WA RE (Hinke & AT W RHE R4 T3,
8) HHERA/NCHMNLE L,
9) HTHE.

42 X&ER KA

T, % Column EFE<15log 7 7 LLFF 443 P8 . F30 .45 B wific 5 —
/& % 3 Gatan 994 US 1000XP CCD 4L (4% % 2K*2K), TEM &G A147 4
B A ZAENRE. TR, KAEFESRIBLK: HERI#EE CEHE
W) LA/ Tk K. M7 Search Mode T2 #F £ 2K (512%512
binning). 3 B i — & F~1s #7 Exposure Time.

S BT
1) ®%, FERL. TEIHIUTE4:

Intensity on Coarse (ZLX] %) (AHEER)

Magnification ~13500(# # 4= & )

Diffraction and Dark Field off(4T 1T X) (4 # = H )

Condenser aperture 1 2000 selected (UI 3% Apertures 3 )

Objective aperture. selected area aperture retracted (UI U+ Apertures 3% )

22



2)

3)
4)

Condenser 1 [2000 =] [ Adwt | Condenser 1 | Inserted
Condenser 2 |1III ﬂ Adjust I meZIImeﬂad
([otiecive ] fireoei=] [ A5 | || [octve ] Rosacts
[Selcledres] e =] A5 | ||| [Selctedes] Rosactes

# i Col. Valve Closed # 4, 4T V7 I&, WEK tHF LR EHZEHK,
ERA, R4S A 4B ¥ Intensity e 4, BT HIALE, HLER
H, FERAAEHE LM 250x, Bt 4t sk B 4098 % Intensity 74, & &
THIA L, EXLRLAR, BB AREN L. RELHE, EAEL
BTN AR LB E F.0, BT Intensity #4134 X B 2 i o
KEtfE, MFERHTHEE (ELEFEHFE). FA X-Y #BHYAF (5
BETH B, EREFEHT (hin LM250x) 3| — T #7 4#
M, otk BB /NE, FBEERERE T Q. BYAFH R EUE UL
¥ EHE A H#ATHE . A E 13500x (Magnification /% £ 47 Intensity e £
B &% ). #% & Eucentric focus (H#IZFEMR ), # /5% £ Wobbler #% £,
MWEER N F—REEARENERY, HWARENTERET L, #E
HREBHR L Zaxis 4 (— AR L L%, AEKEEE, £F
A BT/ BRRAEHEKAE 52000x, AEFLEHEE R, &
RAMNBEERE Zaxis HHFEEHETE, AR ENRARAD. HETH
mERAEERRET L,
EREHETRANENENXE, A, EEFR2ANZCERET L;
gREFMERE, RAMEEAERLE, T Intensity A K LH EH

23



5)

HiHR, HEABREER LA RLEH, BRRKLERE. 77 DM SH, A&
Start View, B View & 0 E¥ BoR B ot B, BT A EEBER LW
Focus iedl (FK A2, THARMTEESK) HEGHTHBEAE, £F
FGmAEN (E¥EFERXE—L), & DM I+ i Start Acquire %
AHBEGHHATRF. HEBEITZEERI A, HTRARE, B&
DM # 14 F #y Start View % #l, 17 1E LB 3k BUE 5.

ER: HRBEIZRTRAERE, ZLaHRXLFENELTAERAR
B BA Intensity # 4, MARFMEHN. EREFKKFEA CCD HHE#
i, REEE Focus 4. X-Y #IAREAE DM 5K 4.

[ire s ol
12

1 | | TECNAI G W
SA 20500 x TEM Bright field Screen: 0.000 nA C2 Lens: 55727 % | X: -0.06 pm A: -68.00 deg
. Dose: 0.00 e/, -0.05 um B: 0.00 deg
Spot size: 2 ObjLens:  89.6394 ] Focus step: 2 012 pm
i i et e[ il Srrat [E@ LA onw

R T MR KB B AT T %%, E##% E Bucentric Focus(% #
EER), FF Zaxis (FHRETHR) HTHEE. RAEREBERT (>
30000) F Ji Focus e dHl AT @A . FXW Z @AM EEZE T Eucentric
Focus. AEBRARKBREHRNERBHR AR LR LREFEEN.



4.3 TEM 3t % A %t o

ARBEREWRA, AHARETREBXNFRE, RAGNMBIGRE
(TERHKZE) BT,

4.3.1 Condenser Aperture Xt J

1) # A\/¥ # Condenser 2 Aperture, 5 THAE, #&FF EH Aperture, *f AL
H1 Aperture H E 136 )\

2) Fl Intensity (ZHFEHR) HHILRE|— &, AERR (EREFER) BERX
KR A e S Intensity WA R HIF I =& A FQ A Y

, BERSHELBEABEE.

3) WRAEAEE, H Intensity (ZHEZFEHR) HXLRE—&, FERK (£
BEEHR BERAEREFT O, B4/ E 48T LR ERLFEN 4em B A
AN, BUEEIZ B BE A e B OE B H L. 1E Apertures 3R B, & 45 Condenser 2
M Adjust, £ £ heeesd X-Y, ¥ ZEREEXLFEF L. (EiE
Adjust 21 F MFX, MFY /i 4% Aperture (it BB fE. BT T H# 04 FA
# Adjust, BUY MFX, MFY By86.)

Apertures 4 lEnabIe | Reset | Options -
Condenser 1 2000 - Adjust ,EDndBﬂSEF'l‘ Inserted

Condenser 2 |1UIJ 'IF Adjust Condenser 2 | Inserted

Objective [Wore] [ Adjust I Objective Retracted

Selected Area| |[none] ’ Adjust I Selected Area| Retracted

4) EEFE 23, AEXRHELEOEK,
5) X T #HME TEM R fr SAD (£ XAT41) T1E, ZRiA£ZA 100um # C2
Aperture. STEM #£ R & F| /N — & #Y 50pum Aperture
432 RAFEEHK
L A7 A Intensity AR X #t, EREAERHANB®R . B MRERLTE
WE? wRENME, RARLEEG®K. £ ULHKHFRE Tune X2 28
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Stigmator # 3, &4 Condenser. ME &K 7 MFX, MFY je 4l 2 t&E G w
Tige, W MFX, MFY sedlE R3M R A4r%E . %5 & None, BUH
MFX, MFY #13#E .

[ Obiective | [ Difraction |

i Condenser |

MNone

Step size: ﬂ 3

% ]u.maso j |u.nznsu j 10.01251 j

y \0.03393 :lj |0.04092 j \0.03932 j

4.3.3 Direct Alignments

& B Al 48 A A 7 UL 20 Tune ¥ # B #9 Direct Alignments £ 3%,
EH 6 A4, UTHEwES 4.

- Gun Tilt —

- Gun Shift

Beam hlt pp X

Beam tilt pp Y

- Beam shift

- Rotation center —

- Coma-free Alignment X

- Coma-free Alignment Y |
Done [T Auto help

B Gun Tilt

i Gun Tilt, ME 4B F MFX, MFY j&4 Gun tilt #9h gk . ¥
Intensity 7€ 4K K IICR & — &, AEFET MFX, MFY je € 1% R 38 & 2 % &%
5 8. W% Screen current(# A # 4T,

SA 20500 x TEM Bright field LScresn: 0.000 nAJC2 Lens: 65727 % .
L Dose: 0.00 efA%s Defocus: Onm)
Spot size: 2 ObjlLens: 89.6394 % Focus step: 2/
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B Gun Shift

1) #ER3 (HFHE®ER) —K, Spotsize 21E L1, #%JEZE Spot size 6,
KR 3IIC R Ak B (Intensity), A REEHZE| SA B & & &40 205000x, Z24E
RCFLREER R, ZFAFEFMEEER. & F Beam shift, #1F MFX,
MFY 7 46 R 38 # 5 # 0, & Done.

2) #E L3 (E#EEBmHR) —k, Spotsize &1 TH 1, #/EZ Spotsize 2,
KR IIC R Ak B (Intensity), A REHHZE| SA B & & &40 205000x, 22 4E
KA LREE R R, FFAFEREMEEER. &F Gun Shift, #1F MFX,
MFY Je 44 R 3% 2] %%, & & Done.

3) EAF W 1-2 H 2| Gun Shift Tkt —F W RBEHEIK AR F Q.
10fE:  Spotsize A (Spotsize 6), SLFRERIEA/N, KB, M F Beam
shift;

Spot size #/N (Spotsize 2), ZEFFRIEM A, K7, HEA Gun
Shift.

B Pivot Points
1% JE Eucentric Focus (A ZZHEMR ), WA A & H1% 2 5505 £ 4

(52000x~205000x), i Beam shift, £ MFX, MFY Je ¥ R 3t 2| &

A2, A Intensity ¥ K38 ICF A& & E%Beamnltppx R anITHEH. &

Al MFX, MFY e #H 2 JF e R 326 7 & — &, % /5 & F Done. A Beam

tiltppY, EEF W F K., & /5 Beam shift, ¥R E F.0,

B Rotation Centre
Rotation Centre = fl Rt B, € R R E EFRZ G HEE Objective(4

FWF N, HREREFHRA. A5 PR AR ERN T

%5 H
Wk A FE B E 4 (52000%~205000%), FERE S ER— SR T

WA REAE Y, FR (A K £ B8 B +8. 3% £ Eucentric Focus, ¥ Z
BHATAE N B, 4R )5 F Focus 4 (HREZTH) &, && Rotation

Centre, V7% Intersity M AW LA M EHF (EHRE, TURALHKEFR,

LN E B MEREFFEN A E), AXE BRENEFES. BT MFX,
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MFY jie 46 43 R AE M H A 0 # 2h 8 f/S

WG, FENAERTEN T, BAHEENES. && Done B i,
434 YEHB

MRS KRR ARER, MAEGRAA N ARG REZHRA
HbmRG® TR e T EEfET (100000x~710000x), &G, FEFEHF
KE—REHX,

75 UL #4587 tune % # 2 4% 3| Stigmator # 3%, & & Objective % 4l, %1%
#4 %, 4TI CCD A AL # Digital Micrograph B #4 Live FFT function. %% 3
#r X B Live FFT, #% MFX, MFY 4G FE @I AFER (FEDFEEEK
HZEmA2TME). wREFATHE, ¥ LLES Focus e # AT .
Stigmator ¥ 5¢ /& /& i None,

Condenser

i
T

=
Step size: = 5

’U.OUOOD ﬂ |0.00000 j |0.00000 j

\u.uuunu j |n.unuun j |u.uunuu j'

=

=

w3 Digital Micrograph

olefl [Process | Analysis  Window Microscope  Camera  [Belp
i ™ e W iE R ol = e,
imverse FFY i
Reduced FFT ’
Ciffractogram
Re-bin by Two
Scale...
ate,

Flip Horzorkal
Flip Vertical

Voltage: 300KV Rotate Right

i o] Rotate Left

Control b X

ﬁ, _ Apply Mask. ..

W Spatial Filter >

Torget v X Non-inear Fiter »

& Page -

+®m 0 Image Auto Correlation
Cross Correlation. .,

Image Status - X Smpla Math. .,

| Image D |
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4.3.5 g #Es (Stigmator)

Stigmator 1% 3 B — 3 = 4 & # % 4 7| % i Condenser, Objective,
Diffraction, & —HHGH & UF —4HE, RiraFhPE—HERSBEZ
#, ¥ ELAMERR, WRFE AT S, EREBFES, K
TUEEXASHEHE 7 — A&, BEF-AEH. IBEWET/NCER
T, TUERERAEkR. thin, RAFAEE 4, %% copyitto2or3. BTG
REETHRE, BHRARNSHT U Z G #RAS. 5%/ & F None.

‘Condenseri| | Objective Diffraction

MNaone

Stepsige 43 |

u|n.o1asnﬂ |0.02050ﬁ 10.012513.1

y |u.03393 j' |0.u4092 ._l.l yn.usssz j

43.6 RELHER

tEAEHAFE, AHERATURGFIENNELE (NAGHLERSE
WREFE, G URFEAEA. wREERERE B EELT, LA R
WA, tERAKELER.

ERAER—BENE, 2Bt Y, HREELFH “CTEM” B
R E, EHERANEE—RAAIANGHXERTUT . FIRETaL
HEMH, TELRH, RERERANFTE, FLEEOEER,

AR a8 0, E UL #UHF Tune X % 2 3K 2| FEG Registers # 3k, %+ 4
FH “CTEM” &8, 8 & Set A HATEA . w02 M4 5l #y SR A2
(s, %e64), FHEALFH “TEM-SPOT2” By & X, WmRA4
Alen et Bk, EEREERBH TR WAFE, TURFEMANEGHX
t, ER6#HXHEUNECHET o 4.
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Setp Tune | Search| Camera| 5T/ ]|

FEG Registers b

set | Update | Delete |

r CTEM 12/10/2020 4501 j
HRSTEM-5F3 fd 00 4

HRTEM-5P2 711472020 4500
STEM-SPOT3 11/25/2020 4500
STEM-SPOTE 7M7/2020 4500

TFM-SPDTZ 1 ?BO#ZDZD 45017
4 »

||:TEM Add

4.4 Diffraction (f741)

# JE Diffraction # 4 (FHREBHR), LEERIT TR, BELHFNTHE
Ko TBHZHE, REFBXBEHEX, FANEGEANNEXKE (Selected
Area Aperture), AT 4t 857 Intensity ¥ L # FF . 3% /E Diffraction 1% £ /5 ¥ £ 7%
B b E B E T SADP (i X AT 558 5D

F| CCD 8 #AT 4T B A 5T, ZiEZWE UL 4 T 77 B8 Screen BT, #
KB LI, 1#1F Screen BT 30 pA AT, [ B4 EEL . HE
R OL A A T AK, — AR A 0.1s~0.5s, DL#AT 4T3 &3 E IR CCD A
WMo 4R H Intensity 58 44 K 4 BB R L H By X5, Fi%/E Diffraction, N
I H 2 CBED (£ R EATH ).

Dark field Diffraction W bbler Eucentric
focus

> ®

Multifunction Y Magnification

* R1

* R2

® R3
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Screen: 0.000 nA '82 Lens: 57.283 %
Dose: elA*s Defocus: -0.00 nm

Obj Lens: D 0000 % Focus step: 1

EATHBERT, £k 4d MFX, MFY # i T Diffraction Shift 7 #&,
KA NAT 5 FE L. Focus fedll (HHZEAHRD # KT Diffraciton Focus 21 88 (3
¥ Diffraction Lens 7 & A/, AR X R ZEENYFE). ETHITHE
NEl, HREEEAEKGEERT, Eucentric Focus T AT # 8. R AT4T 38 & 1
B, #%| Stigmator #£ 3k, & & Diffraction. /5 MFX, MFEY #f 4 ¥ 4T 5f 38 &
V&, 4 I Diffraction Lens B % # .

4.5 B &AT a Fu B AL A EH

BE 5 AT 4 BATAT R SUBRAT R 2R, A R AR — MR (X D A — =W
fAE (A, VHAATUEA M (X FY ) 454 — 28 EA. B).
HH RS B AR EER W atilt, Btilt 47 K. HAHEARE, EHBK
R Ry R b, W BB R AT OEE (Eucentric Height), 54 4 & AT e it
BEHEBRA AL, XEREREKTHNTRETTHIS.

F30 =4 A # AR FEI B9 WARAT, — R EZFENTAF, 7 REMKEEN
AT, WARAT ABIBEHRRLT70° , BHMEMRIEL30° , BHEBLXEET A
%, E¥ERK, ZIEMEARRE. FHRELT, NTEAL1° WZ
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H, TEREIRRME.

WA BATE AR+, & AI UL “Pole Touch” %4, X FKAK &
FERFEAMBIMBIE R T, FaEANERTNNE, LHar B IR
W ET, FEREERMBAE. AREAEN, ERNERF UG LE
THREAE, BRELEAN, BEEASHEIAFENAE. wXBTLER
R, BE2 AW “Beep” L F, MEMZILME, #EAR KGR T &R
RALE

Wi 7 (LLDP (ATAF38) i+ O A 5%):

WRATHBHH P OFEEEANTAEY, 2FU LR, BIEMEX
NHEH . P atilt HHEA N “+7, Btilt FEIEA A “+7,

4.6 BRAEELR

F30 89t # 7T 2 d LR 21 =4, 1E Aperture 35k B 7] DLk BUT [F] A /MY
R R H AL E ST IR
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I Enable [ Reset [ options TR

Condenser 1 |2000 ~ Adjust |Condenser1| Inserted

|
Condenser 2 I]UU vl Adjust I |Eundenset2 I Inserted

I[none] vl Adjust | | Objective IHeuacted
|[n.;ne] vl Adjust | |Selecled Areal Retracted

F30 s E—HRA WA B RE, NEEITRANRLFECLLE. BX
% C2LH . HH(Ob)) KAt X(SA)V KR . RAFAE (Cl/C2) Tk MAE
FTAIT, st A KO A DL, C1 6 — Mgt % 5 A #9(2000pum).
TEM & &KX T, C2 X E —# A 100um; STEM # X T, C2 & —# A
50um #,

emitter
3" differential

pumping aperture
accelerator
IGP 2
L 2nd gifferental
pumping system
C1 aperture
C2 aperture —a
VAR e
% %% 7]Cn lﬂ 4 ——+—specimen IGFP1
SA aperture

1! differential
pumping system

projection
cham

viewing
screen |

in

A (BE) AE: AR LR TREFREFER TR, T
Objective 1 Selected Area K [#, & % F AR R W3 7] DLAE A\ A0 d A8 Bz
7

plate camera
stock

33



WEAE: HEAAE ] LLE T MFX, MFY e 4 #

THRT . AEAEKE
W A H Adjust # 4, AT E, MFX, MFY #% & 7 8% 8 60 B e 6t .

W T 5B R A Adjust, BUHE T 2R, HHEEK
F30 ®4 F & Aperture A/NnT:
Cl 2000pm 70um 50pum 30pum
C2 150pum 100pm 50pm 20pum
Objective 100pum 40pm 20pm 10pum
Selected Area | 800pm 200pum 40pm 10um
4.7 STEM ¥ R 34

F30 ®,4 £ %4 STEM % %47 HAADF # I %, 7 523 HAADF E & 1%
£, £ Ul #% % Tune ¥ % T, # Z| FEG Registers #£ 3, 7£ FEG Registers 1 3
E % % STEM-SPOT6, =i Set, B%E K B2 STEM A T, R E 3|
TEM # X T # X A it &, #+ CTEM, & Set, B4 B 31175 TEM
AT, FHRERTE,
| workset

Setup  Tune ISealchl Camera | st ]|

FEG Registers >

set | Update | Delete

12A10/2020
7/14/2020
7/14/2020

LY N2 SN

1) 7 Ul ¥ 24 2% F Tune, 2| FEG Registers 3%, £ Lbl #r & T,
i % STEM-SPOT6, i Set, B4 K B #117# 2] STEM # R, (2H &4
TR AL R AR B
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Setup Tune |Search| Camera| 574/ ||
FEG Registe’s

Set Update |  Delete
Lbl | Date | EV ~
CTEM 12/10/2020 4500
HRSTEM-SP9 7/14/2020 4500
HRTEM-SP2 7/14/2020 4500
STEM-SPOT3 11/25/2020 450
STEM-SPOTE 7A7/2020 4500
jEM-SPDTZ '\!TWZI]ZIJ Jﬂ:l
4 »
||:TEM Add

2) 1t STEM 3 # T #X 2| STEM Detector(User)# 3, B # AN EH L, &
Selection 3 # T *f HAADF 72 ¥ e £ £ 4237 44, H.4% 4 # \ HAADF %

N9
[r—

Tune | Seaich| Camera STEM |Lo‘| 3

STEM Imaging (Expert) (¥ |

IWI Rotation [ I 250 a

™ Enable LMscan m 1<IDI>_1IE
Dwell time [pe]: EZO a

512x512

96m

[ seach || Preview || Acquie |

Scan frame;
Pixel size:

| Focus Il Scope ||AuoCJB|

[ TEM User Interface

File Mode Help

s Digital Micrograph

File Edit Display Process Analysis ¥
N = N e e

v X

Progress

-

STEM Detector (User) Kl

= 150mm
Contrast/Brightness Df‘—IHMDF 'I—

Contrast

—
45417 % [ AuaC/B

Camera length:

Brightness

J |

Selection| Auta CB

Secanning detector channel
V' HAADF

e

Inserted

WV &uto insert detectors

3) #IA MFX, MFY(Diffraction Shift),

B AT 5T 7% 4t B £ % HAADF % =%

4) 7 STEM X # T, X Z| STEM Imaging(Expert)t£3%, & Search;

35



Tune | Search | Camera STEM ILu o

STEM Imaging {(Expert) n
| STEM | Rotation [*] 25.0 1’|

™ Enable LMscan S_[k] 1<|'3|’_1|ﬂ
Dwell tinme [ps]: EZD dl

Scan frame: 512512
Pixel size: 9.6 nm
Search eview Acquire |

[ Focus | [ Scope | [ AueCsm |

5) HEEEMEHFLERENCITHNTIA LY, AHEFTTIAENF D, KRR
# &% HAADF E %4 ;

J;L TEM User Incerface I == Digital Microgrzph |§ TEM [maging &mar,-sls-..*\

6) 7 STEM Detector(User)f 3, & Auto C/B , HH¥ BB ZEEHGH
Contrast #7 Brightness, 13 &% Bt 1 B4 A K&

1 1

STEM Detector (User) Kl I_Selecilnnl Auto CB _

Scanning detector channel
¥ H&ADF Inserted

Camera length: ::I 150 mm

Insert detectors

Contrast/Brightness of— IHMDF . I—
Contrast 21875 %
-MF knobs
Jf— .
- ¥ &uta insert detectors

Brightress 45417 % | Auto C/B

7) FERBREFAEGER, REB KX S, % Magnification € £l (F#
FER), W Focus iedl CHHBZEER) FEEBGIFH, &F Acquire B 7]
WER A

Tune | Searchl Camera STEM ILo 4 | 4

STEM Imaging (Expert) ]

| STEM | Rotation () 2504
A

[~ Enable LMscan 904 1< 0] 51 590

Dwell time [ps]: EZD Jl

Scan frame: 512x512

Pixel size: 9.6 nm

| Search || Preview || Acquire

[ Focus | [ Scope | [ Auocse |
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4.8 STEM 3 & % xt &

AT STEM KB 8 &%+, TE R 2R AR /LT FE Spot Size # 5

#, TR FEG Register 3% 2., A P T #%F R A
| Workset

Setup  Tune ISearchl Carneral ST4 | ’l

FEG Registers n

Set | Update | Delete |

Lbl | Date | EV =
CTEM 12/10/2020 4501
HRSTEM-5P9 7N4/2020 4500

STEM-SPOT3 11/25/2020 4500
STEM-SPOTE 7/17/2020 4501

4 4

FRERIARETUNEGGHEMEAM AL, RREGREN

HAADF & f, BRI T:

1) TEM X TR BRI — Lk T (wiF#i, S50 X
%)

2) 24T TR EFETEE STEM X T, % Magnification 7€ 4 £ 450,000
PlEfg, RTaREEWERXRZEHALL, 7 LUAFNK K FF X
B R WA BB HEGHT TR

3) HKEFEXE, AT TIARGEAMY B EFRIARS, Y FRETEL
X35, 7 Apertures 1% 3 2 # # Condenser 2 Aperture # 150um;

o
Ia

x L+ QAR

EEEEY s
a5psf

4) ANEIEZMERe/NLRBEBEEATLRE (G5B /DN AN
FHD, WEATSHE A (CBED disk). M B #R 1% #8 & | Ronchigram (& R
KD WL E, 3% Focus #€4l, *f Ronchigram % & ;
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5) #%Z| Stigmator #¥, H& Condener, ¥ MFX, MFY 7% Ronchigram
E&E, 6 EEFELLFE, Fob, WRAEFFHEmuE, B
MW #CT LA 2> Ronchigram B #4847 5 &, E 2| & 8 Bl &4 E 4,
TEMAFIE. =& Condenser BUE ¥ &, AL &

6) JH+44t (beam stop) #7iC Ronchigram # % /&, 7E Aperture 42 3k B 45 \
50um By C2 NI, DAE4HARiCaxt FotiE., #Hsst.

7) & Search BJF[ % %5 Hi # HAADF B (ALK E %4 100/150mm).

4.9 £ F Oxford gt (EDS)

F30 B4 A Oxford #9 X-MAX80 SDD(Silicon Drift Detector) &6 1 1Y % 48 fz
B3 AT AZtec. REIEDURIERI # A 80mm? By L& 3k, LI
125eV B 2 HE@Mn Ko, HHERT AR TE X AR NERE, &K LL
MEHB)TFE . HHEXW SiL)REEN, Zab g NETRE, BB ENRS
B X BT N BRI aE . B4, AR EFAN, TEEFAR
R, WAEERM, ERARNFE. FTRENEE, LR THEH EMN,
SRR AR RBE, ATRPEL.

Oxford &3 (¥ LL7E TEM X (REK#, GRIANMMIK) THEA,
#. 5 7& STEM X (R4 WHEHE X)) TEA. YEFZTE TEMEXT,
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REE DA AR E R RBER TR R KRR X &, i, wRE KM
REBIH, TUSITHBR AWK AR, mERERELRAREWN,
TURT DA A7 A AT
BARRMA CEFERRERHEA), AN X HEITHERA, EEH
WHHE—EME, 547\ Artifacts K3 /v Acquisition time. A 8 3K i 5 1% 1
“Dead Time” & 50%7%4 % . A THRAKKISLESE, HEHEE R TER, WE
EFKHRER [,
R RS, BPEREEERAA (RERBFHD . AR AT
EREFH, 2 THEZFEANNE, WREHESEL)HAERAN L0, MiLE L
Z=2H Cufz g,
REE 4R L R £ F K AL By #F &% (2 B & Eucentric height, o 77 &4}
15~20° . BREEMEEAE o T (0° , EER/IWHAAZ), HFLEEEX
W, ERXERELTERDS, BFREST (WCw 2HEHE S,
REREHRESRIT:
1) 4 EEE QU E K £ TR E Aztec B H N HITIF (G Aztec HfF EAT
A A AT);

#
S
AN

N pm

2) BN . mE s T e B4R, 7 2 % A & 7 Thermal, & 7 Operate
REE DB B B AT DI E B N E 6 T R, KEHETH —
A—AE, REE. ZFXEL. FHATE, ZFeRTITAFAL, e
N E . BRENRS TR T T AR,
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EDS Detector Control A-Max TSR

2
Thermal Vacuum Status: Under Vacuum
Position Operating Status: Standby

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

“Operate

l Switch on cooling
> ; [T |
3) # File ¥ # T & & New Project # & — /T H, TiH X% D:\EDS Data X
BrxE. FARURAAL e LOXR, ERXHREFEULR BH e
LWk, RRERFEZTXHXRE, TEEEEX;

,gmmm

Acquire Map Construct

| Scanimage Déa RS

‘.

Save Project Summary Pre-defined Elements

Save Project As...

Project Notes
Import INCA Project...

Click here to begin entering notes about your project.
Save As INCA Project...

Recent Projects

Close AZtec

Q AZvec - Project1

@ select Folder I
@TCJ'I | » Computer » Data(D:) » EDSDsta » rhangpeng b I - |‘r| /T
T
- “  Name . Date modified Type Size
Bl Desktop 20191205 File folder
& Downloads 20201008 File folder
@& OneDrive 20201016 File folder
% Recent Places 20201104 1 File folder
20201118 11/18/2020 11:0 File folder
 Libraries 20201125 AM  File folder
[ Documents || [ | 20210104 07 AM__ File folder
& Music fE1 7/5/201911:38 AM  File folder
fi] Pictures
B videos

4) HRAT VK EFETHE STEM EX T, & STEM EX THEEZXENK
ﬁi;

5) i Search 1F 1E E &34,

6) %EIEH|ITA b A5 5% FH EDX SCAN #41, ¥ STEM R4 # Uz
T T A,
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7 AEHAETABESEEN, & Magnification X AKME B N E 4 EH L BRE

STEM R A 54, R Set 7T kK &

NefaultMPO
Current New

Magnification: 20000 0000 |5
Warking Distance (mm): [ (]

g Voltage (KV):  300.0 3000 |

8) &AEE TAGEE, £AMSAEEE Position, & In A GRSk,
MWEHERMER L T EATH, FiT8 T, £F AT AW Input Rate, —
B AT 2000cps 4 Bt 8] R A4 &8 R4 TG

T —

Thermal State: Indeterminate Position
Position Ardulhn Mlmt Mmcsionn
Protection In Out

Start retracting detector

| ool

S01AM |

EN . [m- w
B O en

Mag: 20000 x AV: 300.0kV WD: Omm Input Rate: 2700 cps Output Rate: 2380 cps Dead Time: 5% Process Time: 5

9) 7 Ti#AEBE#EFXERH A (Point&ID. Linescan, Map), *# # Scan Image,
B i %k % JR START # 41 % /5 — 7%k HAADF E & (LLE 4 B 4], Hmhk
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);

70 AZtec - Project 1

File View Techniques Tools Help

s BGE = Y=ll=

Describe | cquire Map Construct

EDS-TEM Speamen | Scan Image Data Mags .
_— 3

o' New Site ScanIma e m STOP

10) & i Acquire Map Data, | 7z %| T B 4= 04 4E £ HAADF E & FiEx
X B, REIE DB BT 46 33 # K

¥

11) &< Construct Maps, &% 4 7T % L i MAPPING 4 B 1F . %4 4 E

tefuE R 4%, BiF Acquire Map Data, & i STOP, Yw/mid %74 F1EX
W,

T PRTEE

Construct |
Maps.

Construct Maps i)

EDS Layered Image 3

Save Settings to Profle " Apply Profile Settings
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Acquire Map Data '™ START "WSTC Settings

| Stop Acquisition

EDS Layered Image 14

Ae Ta

ZHRLZEHEERH, FRETE, #EFHEHRS LH INTSCAN CRA %
AP E) B EDXSCAN, ¥# Uz 51 E £ STEM £ % .

12) B ® k. Rk TAREEMR, m& Out BEEEHRL, W EEW

EDS Detector Controk X-Max TSR

Thermal State: Indeterminate Position
Activity: Not Moving

In T

‘ Start retracting detector

Position

Protection

13) E 3|84 Ul 3 Stem ¥ 2 T, 5 Search 3k B Lot B, FiFEX LN
X3, =i New Site FIE—NMXEHFFHNEGAER, EEF R S-FTE 12

eSS

6 New Site

14) Rt HENRFRE., RiETRE, FERH2ERFRBNEIEEH
#H#HHEE, AR F X Mapping 2% B X T & 48 Rk #ATFH:
a. Mapping -l F . & &K% 8 & /a — 2 Construct Maps. & % ] &9 7
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BEEMAEES®PERFNX (thin Sitel), & Report Results A U7y T
#rsk, £ THIAE F &4 SaveAs, ¥ A B Fo itk AR AR N B9 X E R B
(BRINKRFMEREZIE T reports T Xk B );

E5 RS- BE-BaME

Save As..
Append..
Print

© Save As 1
GQ | Ir Computer ¢ Data (D) » ED5Data » ranguang » 20210418 » Projectl » reports I !'|

b. T24E%&FY. 24 LA THEEEFEXRIEWFA N Point&ID, &&
Confirm Elements, % T A TEAHLKEN TR ESHFNTE,
ERTFEREANZE;

EDS-TEM

¥
A
ig
i
7

- fe
2 A =Hic Cr Cu ‘
% Ag Ce Ce w [
0—, | T 7 B R O g -
0 1 3 ] 5 . 7 8 9
e
=t -
;  Confirmed Elements:

Na Mg
K'ca'sc @ VIE MG N B 70 G 6 A S B ke
Rb St 'V Zr Wb Mo Tc Ru ®h »d TG Cd In Sn S Te

cs B s W Ta W Re O & ot Au Hg M Wb B o At Wn

Fr Ra ‘Ac
& P Nd Pm Sm B 6d T Dy Ho B Tm W W

Th P2 U Np Pu Am Om B o

. i Calculate Composition, T 7 & HBIATE & E&K. &$4 M Edit
Columns # 1 7T % & & & kB mAFAE, 41E Wt%F Atomic%Bl 7,

M BUY A k. & Report Results & (U89 T 473k, 7 THAE + 8
Append, TTE &8RN E mER —F oA ERFH word X E,
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Report = Step Notes /¢
Custom

’ -

8\

\\‘/ Mini View  Spectrum ~
ompare

Spectra

B2 TVORE-T2IERE (P 20

ite Data Tree
Save As.. 5 roject 1
PR Specimen 1-0dp.
Print O_ -
Email... O’ Site 2
Site Report... O‘ Site 3

Q- site4

) Site5

Report Templates.

c. EHT—1MK, EESRKa, bHTHEHRRE.
15) Ul ## Tune 3 # X %| Register # 3%, ££ Lbl /74 T, # % CTEM, & & Set,

L F I # B TEM R,
workset

Setup  Tune |Sealch| Camefal STA|»

FEG Registers |

Set make | Delete |

Lbl Date EV a
CTEM 12/10/2020 4501
HRSTEM-SPI 7/14/2020 4501
HRTEM-SP2 71472020 4501
STEM-SPOT3 11/25/2020 4500
STEM-SPOTE 71772020 4501

TEM-SPDT2 1?/30/2020 45_0,\:‘
4 4
CTEM Add I

4.10 REMR EEHE

4.10.1 RELKE
KREREEGEE, TEBBRG PR EHRE, XHENEEGEE
BREZREFHX T,
%1 F Digital Micrograph 3 BU# B & #048, 1280 T A FR B TEIAE
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BB Rr (RFAsELZ XHWEPR), #5477 Global Info *fiEAE, & & AN
7 Save Numbered. & i Browse 1% & & 77 #y U & (D:\data\iR 21 28 4 FR\ 5 3o
SE=AD

‘,E; Digital Micrograph

- File Edit Display Process Analysis ‘Window

(B 7 A R B IR‘:IL
| E—
1

Global Info 5'

[=1- Docurnent Layout

Databar Iten ~File Directory
2 | D:\datairanguangl20210420 Browse |
=] Saving
Save Mumbered —
aVe Image Prel -~ File Name 3
&= General " Build Using Parameters
-~ Page
Seripting [~ Specimen [ voltage [ Magnification
-~ Global Tags [~ Operator Name arator
-~ User Tags
[=] Session & Building Using String IFM—RT
i Microscope Info
Session Info Separator I'_ 4
Mext Index I 10
-
File Content And Format 5 ¥
& Savelmageds | Gatan 3 Format 4
" Save Display As | TRt [ |
Enhanced Metafile Format =
BMP Format
GIF Format
PCX Format
TIFF Format

| oK I Cancel |

% Building Using String % 89 >C AAHE # N\ & 77 P& B 89 X fF 4, Next Index
Bl RAFHIENE KX T BERXHER (Gatan 3 Format) 32 % f 89
JPEG/TIFF B A # =, (i£# Save Display As ¥ #£1E), ZE W EF4H 7 — KB F 5t &
o TAAERTR 123 FAR#HATRE, RENEERE L —FREHIHE, X
LN MmN X L-BFFT (BRE-KER, FTEHMD &4,

.'E; Digital Micrograph

File Edit Display |

05 ] |




T TIA B8y STEM B, wRAREFREAEAF B, THEEERE
% £ # Export Data, 74 Save as X EAE, #FERFHME (D:\data\iR &
Y2 B\ 5 H#E\), # A\ File name, #t# Save as type 7 PC TIFF w/scale

marker(full res).

&t saveas 21|
.. Savein:ICiA ﬂ - £ B
C)al

&) Acquire HARDF2. ki
%) Acquire HAADF3, ki

Hide Object E‘] Acquire HAADF4, L
£ Lock =) Acquire HARDF..tF
@ Autoscale

B yertical Autoscale

Save Selection, .,

Export Data...

File name: Search HAADF tif

TaNge Panes
# Delete Pane Save as type: IPE TIFF w/scale marker [full les] [ !lf] Cancel |
' [ split Pane Horizontally PC TIFF w. - A

[ split Pane Vertically

PC TIFF(16 Bnts] [ uII resl[ hf] '
PC TIFF(16 Bits) w/scale marker (full res] [ tif
Bitmap (BMP) [full res) [*.bmp)

Info...

Prgier‘tles... Bitmap ([BMP] w/scale marker [full res) (*.bmp

Statistics. .. Bitmap (BMP] w/overlays (screen res) (*.bmp)
- } JPG (full res) [*.jpa)

Print Image Preyiew JPG w/scale marker (full res) l |pg]

Print Image J

R ERERIEXH, T EEEHREER, EE#BEXEESREREN
frE (D:\data\IR# 4 4 F\L 5 H #\), % A\ File name, 4 # Save Sequentially,
& & Save. 544 Acquire —7 HAADF E 1%, E &% 2 8310 File namet+)5 5
AL REZREH LT,

| Save in: | (L3 20210419 [l & [ 2
~
Search HAADF g f E1] 12.39.21 Scanning Acquire.emi 2
S
my*
o
IR B 3
File name: Scanning Search.emi Save
Il
1 ’- tH Save as type: IDileay wiindows [*.emi) vI Cancel |
: ﬂ [V Save Sequentially 4
| | y

4.10.2 - EHE

Fr & %48 (&4 TEM 1 STEM B %) o AR FEBFE EAAME &
D:\data\ =% [/ 4 3£ F # & Network Disk(Z)# (1% # 4 52T _E & #.4% Support PC #y
WA, MAZEEEAWE ). A F A Network Disk(Z) F BV £ T 8 K
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B RS o 4 e AR B, RSO AR R $04E E 4% B FTP 2 %] % 2| CD/DVD
rEE,
BAE L FTP O BT
1) R ARMEEENBIEELETC, 4550 A £ WA Network Disk(Z) #
(W R HAE £ A HFF £ W £ Network Disk(Z) 1] & 8 X — 5 );

W

Explore
Search...

Sharing and Security. ..

K Scan for threats...

() Burn with Nero 4

Cut
Copy _J Mail Recipient
Create Shortcut |} My Documents

Delete ), DVD-RAM Drive (F:)
Rename

————
B Compressed (zipped) Folder

Properties

N

&

MNetwork disk

-y
7
L)

2) EFEREN AW EZE LK E| FTP L& 5 4 upload, M & 4T7F;

nnnnnn

sambaFoctPath

3) ‘EFEREN NN EE &K E TEM data > (5 Network Disk(Z) 3 %
[E] —# #)fn EDS data X &, ¥ XN E L ER U EEH G
upload W = A X iy, XHH# & Z Rl %o
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TEM data

(192.168.30... Ay -

Shortcut

4) LR X W upload B, RIFTAL, BEH B AR L m £ L E
FTP, FTP Z A B EF MM AR K. EHE, BUREAIRERINE
B, LABERMEFRNETNRR, &G MAFQHAFEEEEER
G, iH LARNERIMETREIZSBICREEFmE, ARERELMS
BERmErREERICRXHHE fdF. EFENESNET DREX T
HERIEF. FFEROREMFENTRENWECHE, 253%44, &
P B TP 3 TR BB R A 2 A A A

() HmmSaY

&) e g
B SR o=
SRS iR Al HE e
B sREENER
B s 16976KB 2021-04-02 19:33:44 100% B
B iiER I T ]
548KB 2021-04-02 16:43:20 |
B #HrEE
o
B #eSR
FEEE 513KB 2021-04-02 16:43:20 |
B GE=EER ivslio3
. B smEwus I 21KB 2021-04-02 16:43:20 100% B

HE TR B A Tecnai PC (EHEEN) WRRKEHRE MR, EEREK
AXHUEBRARERTETRAE LR

FEAEE R USB. #5)8 # % 7] % 2/ 77 % % % 1 Tecnai PC 7 Oxford EDS PC
3 .

KMNENER T HRERFENARME, TR HCFHNNER.

F&E—KERE K, TEFITAHEOREFIRT A ITHRTHRE,
iR 2 7] 5 e AL B!

THEREMXSREMEEFECHNEKE, ITEZEER.
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4.11 ERER

ERRE—KRERE, FEFET, REZRENEETS.
BT 4T

1) WwREHFREITIEL STEM X, 7 Register 3% E#£# CTEM, <&
Set, W HEFET#E TEM # R ;

2) WwREHEE TEM #, % Magnification £ 13500x, F Rk (ZHE®
W) AR ER KR+ L. B Intensity B LB E#H F (C2 Lens &

~58%);
Screen: 0.000 _nA C2 Lens: 55.598 %
Dose: 0.00 e/A2s Defocus: nm
Obj Lens: 89.6394 % Focus step: 3

3) WwExI LA F{#F T Objective Aperture #7 Selected Area Aperture, 7&
Aperture B3 B, EEAH NI, W U014 H;

4) 7 Stage R B, & holder, WA S X. Y. Z. A, BEFZE, & Ul
3= BB FE AT A A

- TECNAI G?
Screen: 0.000 hnA C2 Lens: 53.852 4 X. 4.95 um A: -0.26 deg
Dose: 0.00 e/A*s Defocus: Onm Y: 0.22 um B: 0.00 deg
Spot size: 2 Focus step: Z: 0.04 um

5) {% 1k CCD Start view Bk % T 1E, #H CCD 4 41L;
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| Camera View v X

Setup: I Seacch ¥ I

[~ Auto Exposure
Exposure (s) |lJ.3

o Ismwmﬂl

™ Focus Loupe
V' Auto Survey

v Camera Insertedl

R

6) > Column Valves;

Status: COL. VALVES

Pressure

Gun 1 Log
Column 16 Log
Camera 32 Log
Buffertank 36 Log
Backing line 53 Log

Col. Valves

Closed Turbo On

) FIReZsERYEHET;
8) FTIT HA;

9) ZHAI3ITAZL, HHEGMF, HAHETREEWIRE, WTHLH, #
BHEEXE LA —BAFERNTREAE., BEFTERAPERELRE L
10) 2 492 T A, EHTOHEF LEEFTP Wi, FETH. mRES
ABE—HERE, RFTHIHTAEHEET Cryocycle, BEF RS

222 TAHE;
11) 5 IR A
12) 5T, BETEZRE,
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5. &R FAE

51 FEAERE

%

1)

2)
3)

4)

Tecnai F30 R4 -FHEZTRE, EHIEFEREHARE, FHATUTH

& Col Valve Closed # 41 % 1% % V7 1@, # i\ Col Valve Closed #% 4l & #
B (BEeRERAXAD;

BRABFEEANHE,

ZKEBEBRAT EEER, "RATHAE BIE 4001200092, FER CAE (BE
5D &8 T2z A2,

ERILA L FHICREF BN

5.2 % W8 L

52.1 EZRA

LHARF R L RATH, BEFETBLHTTRHRLBIINETHNRS,

P HERNES . W @ AT — ZEH R Column Valve & X ] 7,

1)

2)

3)

1)

2)

WREERA, ABHSBUTZXRER:

RAREN, LIFF4EMERESE, EHAERREG RS, REXKE
IF % (Ho4m Column # & = i3k 7+ 2| 20 log WL _F, 1B X & L& 5] 151og LA T);
RABENMER—HH, BHAETER, BLARELE, BE2—H LA(n
—HR#FE 20 log WA L, B EWIEBCE WG A);

RAEFHA, IGP1 (B TH) B AW, Column AZETFHK LR 99, H KA
BEAAE., WHEE, T2 83 XART.

AR E =R, BT EL R T

ME Column A ZME, WRAHMIE 20 log, HAZE TR, FEFHEEEZ
151og AT, TS THE, X5 IE®EMES B A

W& 10 248 A Column = EEHRE 15log LT, F A= EREE—A
REWME (w20 ), F—EELA., HEBESF (EXESTR), £
E Oring P HRAAESFTAL, wkk2%, ER O-ring B #4450
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f, FRERZEMEZ 10 log UT, BREAHE AT, WRERTE 10 25K
BHEE 1510g UT, Bk, RATERAHE,

3) WX IGPl (BFH) wH X (RaWal&mE| T EEEE, IGP1 WA
7 Vacuum Overview E X X E &), HHEFE&RAT, FRRAEE RALHE,

i

Urit log

Process information:  Liner closed

522 HE. TLAM
W B A5 (F A L A #, High Tension (% &) ST £ Ba1 %1, BRAFE AL

B, FAEFICR EFHITLEREE L,

HE 300KV

Foow = & 2

™ Free high tension

FEG Control (Expert) 2

Gun Iens:ﬁ 4
T Extractor: ﬂ 4500 E]

E straction 4500 v
T —
4000 ’ ' " 5000
FEG Emission: B4 pa
N S S SN S S

oo T T T T T
Status:
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