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Machine availability check

Activate the JEOL PC-
SEM 7000 program if it is
not activated.

Open Maintenance menu in
the main menu bar.
Choose the Gun option.

Maintenance

In the Gun/PMT/Vac label
Make sure SIP1 and SIP2
are not higher than 3x10-8
Pa and 1x10-6 Pa,
respectively.

Make sure all lights of
indicators are green. (If not,
one of the machine
requirements are not ready
and you should contact the
cleanroom staff).

Gun/PMT Afac l Instrument Conditions | Fine Tuning

- State

Fil. Current Start up
2.15 [
Ext. Voltage Shut down
kv
Emission Current
BE.00 |-l"':'"-
T
PMTLnk [ ON | | OFF
Macuum System
. YW'ater
SIE-1 ¢ BE-008 . Gas
. RF
SIF-2 - JE-00F =
: . OF
. SIF
“acuum Code: 1FECON0 . Computer
. H' Ready

Close




Sample mounting

Make sure the HLDR-OFF
button is OFF (if there is a
specimen in the chamber it
will be lighted).

Loosen the clip on the side
of the exchange chamber.
Press and hold the VENT
button until it start to blink.

When VENT button is
lighted the chamber has
vented. Open the door and
mount the sample holder
(the arrows on the sample
holder should be parallel to
the load lock rail).

I O wasuy
0

m umop pas ay ysnd Ko
[ NOLNASNI )

33 dn pos o gy ‘sprsayy 7

i

1S 94 [uUm 100 pas o [ng |

[ TVAOWTY )

OLLYD Yy

Check that the O-ring
around the door is in the
right place. Close the door
and shut the loadlock clip.

EXCHANGE CHAMBER

Back




Press and hold the EVAC
button until it start blinking.

EXCHANGE CHAMBER

o i i Al .

When EVAC button is
lighted the chamber has
vacuumed.

Stand up by the machine
and pull the rod up, swing it
in 90 degrees carefully and
smoothly. Slide the rod in
completely and pull it back
to its place.

Look at the chamber
internal camera and see
that the sample is loaded
correctly to the stage.
Caution: if a loud BEEP is
heard - STOP! - Something
is wrong.

Check if the stage is not in
the exchange position
(HLDR light should be on
which means no sample is
loaded).

STOPPER

INSERTION

Wait for the vacuum in the
main chamber will be below
5x10-6 Torr.

Operation Vacuum |

Bellow 5E-6




Push the lighted “GUN
VALVE CLOSE” button on
the front of the microscope
panel.

The button will pop-out, still
lighted.

Turn ON the High Tension
by pressing HT on the main
screen. HT background
button will change from
dark green to bright green.

*** Operation panel
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Sample Observation

If you see no image on the
screen look at the
OPERATION panel and if the
FREEZE button is turned on
turn it off by pressing the
FREEZE button.

Open the stage option in
the main menu and choose
the Exchange option.
Choose the correct sample
holder you are using

M

cimen Exchange

Specimen Holders

26 M4 HOLDER

WH

32 M4 HOLDER

Sh=Z10AN F3AHD ShA-FINRN P8 HD

b

[ Current Specimen

Specimen Surface Offset (mm) m

To have your stage movement range
set correctly. please check whether
any holder attachment, select correct
holder used. and specify a correct

value for the Specimen surface height
offset above.

MHolder Attachment

Cryo Unit exists No
Macuurm
specimen Chamber || EEGING_N

Exchange | Home | Add Hnlder|

Edit Holder | Close |

+0.00

Open the Column window
by clicking the Column
button in the CONTROL
MENU.
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Choose the Acceleration Accelerating Woltage™
voltage you wish to work at
the acceleration voltage mgl ko
section.

Increase and decrease the
voltage in steps of no more
than 5 kV.

—Adjust Contrast and
Brightness manually or press
the ACB button in the
operation panel (Auto
contrast brightness).

ACB

—>Move stage to find any
area to focus on using
joystick and mouse.

Adjust the focus by rotating
the focus wheel at all times.
** WD will be 40.0.

l MAGNIFICATION

LOW
MAG
| =

FOCUS

—~>Move the stage and
rotate the magnification
wheel to find and zoom on
the area of interest (the
specimen) and focus on it
at all times.

Joystick Magnification Wheel Focus Wheel

Lift the sample and rotate
the WD (Working Distance)
so the WD will be 10.0 and
the image focused.

** Caution: Look at the
screen showing the sample
in the chamber and make
sure you don’t touch the
objective lens with the |
sample. %

WD 10.0mm
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Beam Alignment

Make sure the image is the
sharpest you can achieve.

When STIG is on turn the X and Y
knobs until the image is the
sharpest you can achieve.

ALIGNMENT ——

IWOE‘.B I |AL1C|N '

ALIGN OFF

» )

If the image is moving while doing
focus, do the wobb procedure
(continue the next step).

Focus a defined pattern (circle,
square...)

Press the WOBB button.

ALIGNMENT ——

ALIGN OFF

Turn the X and Y knobs until the
pattern goes in and out of focus
all direction simultaneously and
you get the minimum movement
of the picture.

(Pay attention to X and Y values
before you start to rotate and
follow it).




If the pattern goes in and out of
focus in one direction:

-> Press the Stig Center X on the
screen, press the WOBB button.
Turn the X and Y knobs until the
pattern goes in and out of focus
all direction

(Pay attention to X and Y values).

- Press the Stig Center Y on the
screen, press the WOBB button.
Turn the X and Y knobs until the
pattern goes in and out of focus
all direction

(Pay attention to X and Y values).

Gun Alignment

Beam Align

Stig Center X

Stig Center Y

OL Stigmator

CL Stigmator

& b
<0 Jll

Align Clear

Align Reset

Lens Clear

Close

When done: press STIG button
and focus.




Taking a picture

Press PHOTO on the
OPERATION panel (it will
take about 1 minto
scan).

Image will be saved with
micron bar.

Weizmann SEI 100pm | WD 10.0mm

When finishes Load/Save/Print Image -- Current Directory: C:\Images\Borisi\Danieli14102020%
Loadlsavelprint Image Directury...| Print... | Export._. | Load | Save... | Delete... |
Window W|” be Open. [File [mage Information
Press EXPORT... Fill Filter [< Mg WD
Choose the desired path Y- e Towe 1] |Ye== [ Sea [
and save. Training_01 10/14/2...  Bitmap

Date Tirmne

Title ‘

Comparyt ‘

Comment

File Type |Bitmap « | Refresh
[ Thumbnails
Close

If you wish to avoid

distortion caused by
drifting in low scan, press
FREEZE before taking
picture.




Sample removal

Decrease the acceleration
voltage in steps of no more
than 5 kV.

Accelerating Vollage

| 150 Sl

Reduce magnification to
minimum.

Switch off the High Tension
by pressing HT on the main
screen. HT background
button will change from
bright green to dark green.

= [

Push the lighted “GUN
VALVE CLOSE” button on
front of the microscope
panel.

The button will be pressed

in, still lighted.

Open the STAGE menu in
the MAIN menu and choose
the EXCHANGE OPTION.

In the SPECIMAN
EXCHANGE window click on
the Exchange button (the
stage will start moving, you
can see it by looking at the
X control and Y control).

Exchange
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Set the WD control to 40.0
on the microscope body on
the right side by turning the
wheel.

SET the stage tilt to 0.0.

Make sure the EXCH POSN
indication has turned on.

Pull the rod up swing it in
90 degrees carefully and
smoothly slide the rod in
completely. Look at the
chamber internal camera
and see that the sample is
unloaded.

Loosen the clip on the side
of the exchange chamber.
Press and hold the VENT
button on side of the
chamber until blinking.

10

When Vent button is lighted
the chamber has vented.
Open the door and remove
the specimen holder.

11

Close the exchange
chamber and fasten the
clip.

Press and hold the EVAC
button until blinking.

12

DO NOT CLOSE THE JEOL
SOFTWARE!




EDS SCAN

Insert the sample to the
SEM and Zoom to the area
you wish to diagnose
(horizontally).

Follow the instruction of
sample mounting, sample
observation and beam
alignment with SEM.

Place the sample at 10 mm
Working distance.

Turn off the Infrared
Camera (infrared
interferes with the
measurements).

Transfer the control to the
EDS computer by pressing
on Button 2 on the KVM.

WD 10.0mm

Activate the EDS software
(NSS) if it is not activated.




If the EDS was not
activated: 'ﬁr‘;‘
1. Open the Automation fd o
Configuration & Test.
2. under column Settings
+ stage Settings

Shortcut to

Automatio. ..

£~ Automation Configuration & Test

Column Settings Stage Settings Beam Settings

Choose Jeol/ 7000F_D
and Connect.

3. Inthe Column
Parameter Polling

Available Column DLLs

Jeolb500F_O &

JEDLBS10_E Connection : DLL

Jeol7001F D b

Unload l:clumd Disconnect

Available Stage DLLs

JeolE500F_D ~ S
JooBa10.E Connection : DLL
Jeol5610_E

Jeol5700F_D

Jeol7D00F,

Jeol7D0TF D |

Unload Stage Disconnect

Available Beam DLLs

Load Beam |

Connection : NONE

Save Column Settings | Aemove Column Settings| Save Stoge Settings | FRemove Stage Settings | | Remove Beam Set

type Time Interval 3

Magnification Column Parameter Polling *-Position Rotation Stage Parameter Polling Beam Current
seconds 2500 Time Interval 3. 0.16912 Time Interval e
. . Set | Get 3 Seconds Y-Position Tilt 3 Seconds
tick: [==TE] [

25. 0.
Z-Position Bank
o 0.
- - ¥ Poll'Working Distance
Working Distance Set Position Set Position
8475934 mm Absolute Relative
Stop Polling = Stage Delay
_set | Get | Get Position | ] :

Tum Acc. Voltage OFF View Stage Limits

[ = Automated ™ Z Automated
¥ Rot Automated | Tilt Automated | Bank Automated

Direction Size

Accelerating Voltage

[ 2% vors
Set Get

¥ Poll Magnification ?lase Based Faraday Cup

¥ Poll Stage Position

v Poll Magnification _ swpron_|

¥ Poll Acc. Voltage

%-Position (mm}:
-Position (mm]: |—
Settle Time (seck
v Poll Acc. Voltage

milliseconds Insert/Retract Faraday Cup Settings

Available Faraday Cup DLLs
Connection : NONE

v Poll Working
Distance

4. Click start Polling and
OK.

5. Check these values
from SEM.

¥ % Automated

. Load Faraday Cup ]
X Backlash Size :

" Posttive ~ Negative a

d |
i}
e

Y Backlash Size :
Z Backlash Size :

" Positive * MNegative Remove Cup Sett

" Positive (* Negative
X increases to:  West * East

" North = South

-

Y increases to:

Cancel |

Choose or make a folder. File > Project Explorer

Set the Accelaration FHA

I Show Zero Histogram
voltage to 20 KV at least

4123
2535
2533
50000

Detects [/5]:
Converts (/s
Stores [/s):

Check the PHA (SR) detects
is at least 3,000 and DT is

less than 35%. Time Constant:

If the values are not as SR ELRHB a5

desired, change the
acceleration voltage and
the probe current or turn &
tilt sample to the inspector
until you have reached the
values needed.

Current Times

Dead Time [%) 37
Live Time [z];

Remaining
Time [s]: B.8

Advanced Status ...




9 Click Edit > Ecquisition Acquisition Properties
Properties > EDS. EDS Ilrnaghg] Spectral Imaging | Linescan | Drift Comp |
— Termination Criteria
Set the Live Time Limit Live Time Limit [s]: |3l:| vI Max Peak Counts: il:l vl
(detection time), Max Gediouolines=sy
Peak Counts and Time A | ine: [ =1 e Count: | |
constant (Rate 6) I™ User Defined Low [eV]: ID High (%] IU
-~ Energy Range
Low Energy Cutoff (=] !D vI Max keh: |20 vl
— Pulse Processor
Time Constant : ;J
Projected Maximum Throughput: | 50000 cps
—wWDS
I Acquire WDS elements simultanecusly for quantitative analysis
— Beam Current Measurement
I Measure beam cumrent before EDS acquisition
Defaults I Ok I Cancel
10 | Inthe Microanalysis panel
ysIs p Point & Shoot

choose the desired scan
option and press the
Acquire an averaged
electron image icon to take
a picture.

Microanakysis

Election Imaging

Feature Sizing
Service




10a.

Spectrum
Gives only counts vs. KeV

of the all scanned area.

Press the Start Acquisition
(Play) icon to run the EDS
scan.

FaLis

g

>

&
i

® X Xe€orxk=>1+r4VFm

ZZ2PPL

Ll [Z1

Full scale counts: 2997

4.500 keV
0 Count

Cursor:

Base(2)

B

0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 4.5 5.0 5.5 6.0
Klm -30 -Zn keV
10b. | Point & Shot

Take a SEM picture and
gives only counts vs. KeV
of the specified area 2R el » B0k Xeora21r4d Fm ZzZ2PPL L
chosen from the SEM *x

. Base() Full scale counts: 126 Base(d)_pt3 Cursor: ~ 4.500 keV
picture. 1 Cou

Press the Start Acquisition
(video) or Acquire an
averaged electron image
(picture) icon.

Choose a point. You can
wait the scan to finish and
choose one/more points.

We can also choose area
from the SEM picture

W+ &

-

Press quantify spectrum

> Quant results.

aros M| o565

Klm - 30 - Zn

#0O o & %




10c. Spectral imaging Base(5) — Base(5) - Counts { 13 Framefs) }

Gives counts vs. KeV peaks
and mapping by elements.

Press the Play icon to run
the EDS scan.

100 ym

. |Full scale counts: 478 Base(5) Cursor:  4.500 keV
QuantResuls | Processng | WDSSewn | 8Caunts

WDS Acquisiion Status | Analysis Automation |
(] tmactve [ Exclusdf] Amears eaniifg

Possible Near
] s [T

s:‘n}v',a

El

400

gITIEIR]

R EE

300

200

Lines Utiized Mapping Energy Range ¢
Mepping Fiom [ To |
Ly = o SpactiaCheck: 100
:— :;ijﬁw Clear WDS 1
[]
0
Kim - 30 - Zn keV
10d. | 3-D Visualization Not working
10e. | X-Ray Line scans I Base(5) Base(5)
Gives counts vs. Microns Al Co N 2
on the image.
48 —
Choose the cross and set -
arrow on desired part. o
16 —
D T T T T L T T .—I’L’T\‘-/\
000 17.21 3442 51563 6884 B6.05 103.26 12047 137.68 154689
Microns
= CK 51 |=oKk3 |=TaL:0 |

10f | Electron imaging Working like SEM in the EDS.
Not really in use.

11 Export data by pressing the

word icon on the top left E? I

of the screen.

12 | When finished:

- Set the Accelaration
voltage to 5 KV and the
probe current to 7.
—>Turn on the IR camera.
—>Exchange the holder
position and extract the
sample from the
instrument.
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accelerating ... \ \k P
voltage Backscattered electrons Z - Electron penetration range (um)
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or higher L Specimen Continuum X-rays E ¢ : Critical excitation energy (keV)
Characteristic A : Atomic mass
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i - -ray. :
or higher Z : Atomic number
Transmitted electrons Fluorescent X-rays —
15kv [
The coles indicate the appropriate kY for m
detecting X-ray bnes for eachelement.  OF higher 0.01 50 100 (km)
oy JEOL www.jeolusa.com :
or higher .._ . Interaction volume in iron

(First approximation)



