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Emission: 45 pA HV: 20.00 kV [ HV unitis on, emission is off
L ] ]

BEAM ON 20.00 (15..30)kV ~
‘ [ HV: 30.0 kV Emission: 0.0 pA
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30.0 keV
20.00 kV
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333x

Image shift
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Probe current
Objective
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[lLock FIB and

OEEENE BOF)

(_semcontinual |J FiB Continual |

| .
FIB Single ‘ ’ FIB Acquire

|'/I e 4 mm“ Nanomanipulator Control 2] =% J
@[:u X 116913 mm [ Keep view field Ict::ulator Front |
-6.7500
! Water Heating| | Outoa = (a] X -9000.000 um
DD Z 40.000 o E@@ Y 9000000  um

(8] e] rat 000 ‘ 2 e = (=)= z -s000000 um
Fluorine -Coolmg alve
(2]2] Tt 000 [2]oeg ] e Speed [10ums  ~| [ Calibrate |

J
WD&Z 8500 [»]mm [ oK}

Position

Set Paw‘ng Standby || Working

Use UV coordinates off

[ Memory g @J == Sl 4
LMG-00 (7-stub LM BDM Holder)
Microstage Home Q-\
. Ready
L)
° TH=:

HMESIFEINZRNPKIZNERE
. PEAASEARRUR B =E “Home”

1 “Parking” , BHIIINEZRE
RS EERREES, 1N/pideT

Y
P
Yo “Emission”
Bmad “High voltage”
M BIKAIEFHE
MRiCAEBFE, U
IR

fiiR{E! [ &

TE=.

e “Home”
BEEma3h, MRS
REAnEEEEIKR
;'éﬁﬁ, tNm#E1THEE
={E!




(ERERTRHEASEENF IS

PR $5e 45 b FB AaZ5a 24/ MBS

§ m— m—

1E17, W05 X [

SNSRI, FHE R REIE AR TR A (BB

i EE R N A SR R RS RRIRE R TR AP LSS REE InF I E R &R R
BTN HTART KA BT =i H .

Vacuum

1.0e-007 Pa
1.0e-003 Pa

Gun Pressure:

Column Pressure:
Chamber Pressure: < 1.0e-002 Pa

Vacuum off. Standby mode!
(Lstangey N[ vent ||

PUMP

—

Vacuum A7)
Gun Pressure: 1.0e-007 Pa
Column Pressure: 1.0e-003 Pa
Chamber Pressure: < 1.0e-002 Pa
Vacuum off.

[ sTanpey || VENT )| PuP |\

Vacuum

Gun Pressure:

Column Pressure:

Chamber Pres3ure:

1.6e-007 Pa
3.4e-003 Pa

1.8e-002 Pa

’Vacuum ready.
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Hexagonal screwdriver, size 3.0 mm - general use, mainly various flange screws, the most common size used for screws.
Flat screwdriver, size 3.2 mm - general use.

Vacuum grease - used for sealing of the o-rings.

The basic specimen stubs.

Carbon conductive adhesive discs for bonding the sample to a stub.

Hexagonal screwdriver, size 2.5 mm - used for mounting / dismounting sample stage Z extensions (LS, LM chambers) and the stub holder (XM chamber).
Hexagonal screwdriver, size 1.5 mm - used for fixing the screws in the sample stage.
Flat tweezers - general use.

Aperture 75um.

Low vacuum aperture holder.

Screw, size M3x25 - used for the removal of the low vacuum aperture holder.
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The standard specimen holder diameter 12.5 mm, height 3 mm - The most common holder suitable for any smaller specimens. The specimen is normally glued by glue or sticked on the double side sealing tape.

The specimen holder HM-114-R - The holder is suitable for flat samples up to the width of 16 mm.

The specimen holder HM-116-R - The holder is suitable for flat samples up to the width of 40 mm.

The specimen holder ACB-16-00 - The holder is suitable for flat samples up to the width of 4 mm.

The specimen holder GM-163-R - diameter 12 mm, height 12 mm. The extension for small specimen holders to be able to work on very short working distances.

The specimen holder TEOO038R - The holder is designed for standard samples of 30 mm diameter.

The specimen holder GM-153-R - The replacement of standard seven position specimen holder (the seven position holder must be removed) it is designed for rod shaped samples of diameter up to 26 mm.

The specimen holder GM-154-R - CAMSCAN 12.5 mm specimen holder adapter.
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SEM HV: 30.0 kV

View field: .78 mm |

WD: 110.0 mm
Det: SE

SEM I {EtE=t

R T ERSEOHE

FErlahEho e
500 ym

VEGA3 TESCAN

EEIFII R
kg SEEd S
PRI (SEN
TFHRE

HV:
Magnification:
View field:
Speed:

WD:

Depth of Focus:
Stigmator:
Shift:

Rotation:
Beam Intensity:
Absorb. Curr:

Spot Size:

Info Panel

Y

[ Single j Acquire

RESOLUTION
30.00 kv
40.00 kx
3611 um
1(0.10 ps/pxl)
5.000 mm
1.07 ym
0.1%/02%
0.0uym/-0.0ym
0.00 deg

9.00

180 pA
24nm
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High voltage is on, emission is off

HY: 5.0 KV Emission: 0.0 pA
High voltage Emission
Preset - (»]
Beam energy 5.0 ke (»]
Condenser 417 kv
Probe aperure 1 (10 pm) (»)
View field 380 pm (»]
Magnification 499 (»]
Speed 1 (100 ns) (»)
Image shift 0.00 /0.00 um  [+]
Rotation 0 (»]
Stigmators o0 700 %
Probe current 0 pA
Objective 2.67 kY

Gain f blacklevel

91.2 /469 % [+

Lock FIB and SEM view field

SEM Continual

FIB Continual

FIB Single

FIB Acquire

P EESE “Emission” , 5%&E “High

voltage” ,

Function

Preset

Beam energy

Condenser

Probe

aperture

FERFARERBSE “Emission”

Displayed value

:Name of the actual preset
vThe actual energy of the ion beam

Voltage on condenser electrodes

‘The index and diameter of the current probe aperture diameter of the
ion beam.

The actual magnification of the image (the ratio of the scanning

Magnification window width to the real width of the scanning area on the sample

Speed

Image shift

'Rotation

Stigmators

Probe current only if the ion beam is blanked (the scanning is stopped). The

Objective

'Gain

Blacklevel

surface).

The index of the current scanning speed, the value in brackets shows
‘current time per pixel

The actual values of the electronic image shift
The actual values of electronic rotation of the image
The actual astigmatic correction values

‘The beam current measured in the bottom part of the column - afterl |
the beam has passed the condenser and apertures. The value is valid

measured current is equivalent to the real beam current impinging on ‘i
the specimen during ion beam scanning. ‘

-

—

Displays the current voltage on the objective electrodes

=,
/ Displays the actual values of the detector gain and offset /ﬂ
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SEM HV: 30.0 kV WD: 110.0 mm I I T e | VEGA3 TESCAN
View field: 1.78 mm Det: SE 500 pm
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Draw BeamRBREINEEN B

Create a void rectangle

Object Panel Object Edit Panel 7

RS Select and edit objects n Show/hide background image. To do so, select and click (left mouse button) into image window of your interest.
ﬁDrawBeamAdvanud b '-. Create a point object % Show/hide grd (If giid is enabled, the snapping is active.}
Project
D E -@ Q Q 8 lg \ Create a line object : (Create a drift correction mark
View . - . i . .
n ﬁ@@ -|— Create a cross object (y_h Show/hide all objects in the project
Edit [] |Create an outline rectangle <A'5 Undo
q’ B Create a filled rectangle ¢ Redo
Objects B |Create a polishing rectangle o Cut
. | 1
"’@ ‘e \ E M '$'n Bl (Create a stairs rectangle | |Copy selected objects
TOFO®-[ ) ot ob P .

Create a reference point object ~ Paste selected objects
New object - Rectangle
XY -9.28,9.28 pm IE Load a bitmap or another format object x Delete selected objects
Width 115.85 um
Height 118.82 pm T Insert text l—’l Clone selected objects
Angle 0.0 N
Create an outline polygon ™= |Align selected objects

Depth 5.0000 pum polyg S g il
Exp Factor 1.00
Line Delay 5.00 us , Create a filled polygon Group selected objects (Objects can be grouped only within one layer.)
Frame Delay 15.00 Hs

o Create an outline drde Break a group of objects

[LayerﬂlBE) . Create a filled drde Create mesh of selected object

o Create a circle annulus Rotate selected object counter-dockwise by 90 degrees

0 Create a polishing circle Rotate selected object clockwise by 90 degrees

° Create a stairs drde

Create a void dircle Create a void polygon




Insulator D

Off

Water 9

Off

Fluorine Ou
Off

Platinum Heating| Outgas
o 2y
Tungsten 7

Off

Microstage Home
Ready

alve

daive

Heating or Cooling - click this button to start heating or cooling of the
reservoir, capillary and the nozzle (depends on the precursor type). When the
temperatures reach the values required for operation, the bar graphs above
become green and the Valve button is enabled. Click this button again to
finish using the precursor and turn the heating off.

Outgas - click this button to start the outgas procedure manually. This
procedure must be performed, when the reservoir has not been used for long
period of time or when the system has been vented. If the reservoir is
properly degassed, the outgas procedure should not increase the pressure in
the chamber - in such a case we can interrupt the outgas procedure by
pressing the button again.

Note: For some precusors e.g. W, the outgas procedure is forced during
turming off the heating - to eliminate nozzle clogging.

Valve - click this button to open and close the precursor's valve. It is only
allowed to open the valve when the temperatures of the reservoir, capillary
and the nozzle are on the values required for operation. By opening the valve,
you start the actual flow of the gas through the capillary and nozzle to the
microscope chamber.

& “Outgas” ZHINGEXMEFICHIETIE




File Edit SEM FIB GIS |Tools Nanomanipulator Control 2] = |

[

Analysis & Measurement
\ Cell Counter
Histogram

Front |

Char e E] X -9000.000 um
Chamber View 2 [I]E]E] Y 9000.000 o

Live Video
Measurement E]E] Z | -9000.000 e
Y )| Nacomaniputatars Speed [10umis  ~| [ Calibrate
Particles —
osition

[ Set ] [ Parking H Standby ][ Working ]

For the most typical 3D nanomanipulator, there are three axis of movement (XYZ). The orientation of the axis is set to be the same as the specimen stage i.e. +X
moves to the right, +Y moves up, +Z moves down.

By holding the arrow button, manipulator moves with the selected speed

X,Y,Z shows the current manupulator position in absolute coordinates in pm (position from the calibartion mark)

Speed defines the speed of the movement for the manual movement. SCAN1 and SCAN2 speed indicates the mode where the manipulator moves by

changing the length of piezo elements only, with no jumping and vibrations, but with movement range limited to ~1 pm only. When entering the absolute

coordinate or selecting the saved position it will move at the maximum speed.

The Calibrate button starts the automated calibration procedure.

There are three basic Positions selectable,

= Parking position is set to be a safe position for any stage movement without a risk of colision. This position is set during the installation and can not
be changed by the user. In this position also the postition sensors are switched off, so the should be no interference to EDX, EBSD, CL or other
detectors.

= Working position is defined by the user and is stored for each user separately.

= Standby Position is defined relatively to the working position (by default 200 pm above the working position).

The movement from parking to working position (or back) is always done through the Standby position.

FIXEREtRE, #psmE “Calibrate” |, EHRIESE
s, 185t I(EIEE “Working” i&ETES.5mm!
NSRRI RIBIRREER, A EHR!
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2. HEmAEHEIRSE “"Home” 1SHEmEYAMI!

3 RESBTIRRATMMKIRUBRTIIN, FESBTRRGRIIE
HIRERSE “Heating” , ERGMER!

4. FSEMiZHImtRAA=E “Beam on” XHAHBFR!
5. “Vent” , SIS =EFIAEmEE, BUhtFm!

6. MRS, S “Pump” , FESAHERETUER, mE |

\"‘

WIASKEARR, ALiAE “Standby” ERAEAGIRS! 1LY
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& PlatinumAz ¥ égHeating, 44t A7m#, m# st ) &FOutgas, FA.

2,§\%BEAM ON, 377 &-F#,
SHEEREILE,

za&i%&z——ﬁs—@mmo, FHEREI LG, RIASENHRRE, AY LR (RE, &
H, %#0)

AEWD&Z—#£##Omm, & EAHERE., (F: WEATLARLEFE, FUNHELELES
WH, FERARGER T RAEATHREWDEZA ZIMm)

AETilt g £ #55, A &K EMEEE5"

jacti | ? x
Gas Injection System - Stage Control 2 Stage Control EN
10.7820 mm [V Keep view field
- N - x 93011 mm [¥] Keep view field | - X
Insulator Heating| Outgas = Valve L= L e = v * v 2 stop
Off E ¥z 3450 mm Undo x| ¥ 7 3047 mm Undo
S & Rot -0.00 deg Home 5 | & | Rot -0.00 deg Home
Water Heafing| Outgas = Valve |5 T|000 |- geg Callbrate 23] mn[ss00 |[-][ Todeg |
wo&z|9000 |- 5 mm WD&Z|9.000 ||« 35 deg
Dﬁ [[JUse UV coordinates | 9mm | [[lUse UV coordinates ::: 9
wem|[cR| alB|c|p| T0mm ) | wem [cir| a8 c|o] = ) |

Fluoring jng| Outgas = Valve —— 70deg
Standard Tescan Carousel Standard Tescan Carousel
Dﬂ_ 17 mm

25 mm
Platinum Qutgas =~ Valve . .7 .
Waiting for ready temperature i
Tungsten Heating| Outgas = Valve

Off
Microstage Home LI

s YT
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4 &k E&High voltage. Emission, I ZFHCEF R, BE
#,529 # % & #30KV. 100pA.

5 wFREFRERR, AFIBE 2 +i23EFIB-SEM intersection,
RAESEMMFIBF v g &R —AMEEAHRZ. (ZRRISGELE,
BN KRAERHKEK, ERERETHRHSTERE, AHRESEMS
FIBE 28k B Br &2 B —RK3&K) o

6 Fripengysitk FEE—AEFTEM-lamella-1l, #F LA TAH
Layers,

Fi Scaning Windom (76847681 100% SEM Scavning mindow 7687681 100%

SEM [ FIB| GIS Tools Diagnostics Op
Mot Scanning Window

Centering
» 4 | FIE-SEM Intersection
FIB-5EM shartcuts
3 ready Monitor
— Presets
30.

Image Parameters

oltage
— Stigmators Centering
Service Panel
ay .
L External Scanning FIBHV:30KV | FIBMAO: 441 kx

View field: 47.0 pm Det: SE

lon Beam
lon be: ady for use
Hv: 30.0 kv EmissM  1.5pA
| Highvoltage | Emission |
Preset 07. 30KV_100pA El 01, 30KV 25nA
Beam energy 30.0 keV 0. mkviﬂ "
Condenser 24.47 KV =k
Probe aperture 90 um (#7) 03. 30kV_3nA
View field 283pm 03_1. 30kv_2.5nA
Magnification 733k 3
Speed 3(1.00 ps) - IR
Image shift 0.00 /0.00 wm|» 05. 30kV_300pA
Rotation 0 - 06. 30kV_200pA
Stigmators 24 1150 % Iz‘ 07. 30KkV_100pA
Probe current 104 pA -
Objective 16.20 kv (T
Spot size 407 nm 09, 30KV_10pA
[¥]Lock FIE and SEM view figld 10, 304V 5pA
@A L LI IE 11, 20kV_High resolution imaging
Channel A +] Chaninel B ————
SE v| In-Beam sE H‘ v 10 Ap
- 5kV_100p)
53.9/86.6 5471939 14,200 100pA
50 % £+B 50 % NewBresct
ew Press
SEM Continual FIB Continual save Preset
Rename Preset
FIB Single FIB Acquire it Preset
it Presets
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7 AR4Eh, ##EDeposition(FIB), it 2B A—AMARBREE, AXBELE, #ITLHKE.
(KFEAER K AL10Uum,2um,lum)

FMicrostage—#2 F i #FPlatinum, #A44/5, ZADrawBeam Proess® v TRk &EHFABE
AR TFTHFO N ANEE, BidsgEsh. 15, &8#Home, B4,

8 #l¥. BEFHELEMRBAKAKY. 1nA, ##FETrench, HAEBELE, RELAK F
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9 ¥k, #&#FERough polishing, AEBELE, RELAK (REASUM) , EkF#.

10 Cut, ATiltF#£#0° , HEHRE. I HTHHER, EFHU-Cut, AZBAELE, #EL
# (REASUM) , EHKF¥. ERE¥HERE 255

Gas Injection System = .

lu DrawBeam Advanced - [TEM lamella-1] - clEl | Project [
| Puja - T Ta Insulator Heating| Outgas = Valve RE=R] =1 e b = |l
DeReadyalE - i e
s = -AREERR e G
8 #PE®Qq >
S HE L I Water Heating| Outgas = \Valve oy C X Bl
he X EEXME | off AL
GTAPLAS
oecn Fluorine Cooling| Outgas = Valve 3
L%, \ +E-'6‘ | &5 .g;
BETI¥Oe = |
Sind) : | Platinum Outgas || Valve i pm
FIB HV: 30 kV
= Temperature ready v
e - .
Tungsten Heating| Outgas = Valve View field: 13.1
Off
Microstage Home - lz‘ Home
Ready Stand-by
ec Wl - & &
Insulator
Water
ES0[]m . ~
Fluorine E L |
| @
Platinum ::: @
| @
Tungsten :z ey
I1BE - v
Microstage adjustment "
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11 F4tk. s&FToolsF £ FagNanomanipulators, B W4 FTEH 2, 4RK & FStandby.
Working, {#4rkz| X THILE. #—F T4 L, &F, , (BLIT F2ELEISEMA
FIBH v LA4t LKL E) , HRRBREA R THRE, AG4 R b. #4XREHEM
LIRARA BB G S A 5% o

12 RArkh, EBA L PHER. BEFREERBRAAH30KV,. 100pA, ##FAttch, A
¥AELE, RESHK (BEAH0.5um) , AMicrostage—A & ##Platinum, A4,
SEF. &1, k#FHome, EH44,

= £l 'SEM Scanning window [768x768] 100% [E=2E0)
. . . . FIB Scanning Window [768x768] 100%
FIE GI5 | Tools | Diagnostics Options  Window | TR G
wized RBS Analysis & Measurement | Lef
Pull Qut Chamber View | 7 Fe > X| 7277477 um Stop
. - Y 2912358 |um
9.5 mm Histegram F3k 7 4286781  |um
i Beam Measurement Speed | 10umis v Calibrate
T . Position
foruse | MNanomanipulators Set Parking Working
= 3D Scanning
I KV Emiss
:| I: DrawBeam
Hardness
07. 30 .
Image Processing

300K ) )

24 AT Multi Image Calibrator

90 pm Object Area

181 Switch-off Timer

15k

2110 Tolerance 3

( i e KN = -
0.00 -Positioner FIB HV: 30 kV FIB MAG: 15.4 kx LYRA3 TESCANJ| Lanzhou University | WD: 9.04 mm L LYRA3 TESCANY
. View field: 13.5 pm Det: SE 2pm Performance in nanospace| SEMHV: 10.0kV | SEMMAG: 154 kx | 2pm Performance in n. °’P‘° .
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12 B4R, BB FHEEFERBEAKY., 1InA, ##Cut, AEXBELEE, REL
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