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Please be sure to read this instruction manual carefully,
and fully understand its contents prior to the operation
or maintenance for proper use of the instrument.



NOTICE

This instrument generates, uses, and can radiate the energy of radio frequency and, if not installed and used in accordance
with the instruction manual, may cause harmful interference to the environment, especially radio communications.

The following actions must be avoided without prior written permission from JEOL Ltd. or its subsidiary company
responsible for the subject (hereinafter referred to as "JEOL"): modifying the instrument; attaching products other than those
supplied by JEOL; repairing the instrument, components and parts that have failed, such as replacing pipes in the cooling
water system, without consulting your JEOL service office; and adjusting the specified parts that only field service
technicians employed or authorized by JEOL are allowed to adjust, such as bolts or regulators which need to be tightened
with appropriate torque. Doing any of the above might result in instrument failure and/or a serious accident. If any such
modification, attachment, replacement or adjustment is made, all the stipulated warranties and preventative maintenances
and/or services contracted by JEOL or its affiliated company or authorized representative will be void.

Replacement parts for maintenance of the instrument functionality and performance are retained and available for seven
years from the date of installation. Thereafter, some of those parts may be available for a certain period of time, and in this
case, an extra service charge may be applied for servicing with those parts. Please contact your JEOL service office for
details before the period of retention has passed.

In order to ensure safety in the use of this instrument, the customer is advised to attend to daily maintenance and inspection.
In addition, JEOL strongly recommends that the customer have the instrument thoroughly checked up by field service
technicians employed or authorized by JEOL, on the occasion of replacement of expendable parts, or at the proper time and
interval for preventative maintenance of the instrument. Please note that JEOL will not be held responsible for any
instrument failure and/or serious accident occurred with the instrument inappropriately controlled or managed for the
maintenance.

After installation or delivery of the instrument, if the instrument is required for the relocation whether it is within the facility,
transportation, resale whether it is involved with the relocation, or disposition, please be sure to contact your JEOL service
office. If the instrument is disassembled, moved or transported without the supervision of the personnel authorized by JEOL,
JEOL will not be held responsible for any loss, damage, accident or problem with the instrument. Operating the improperly
installed instrument might cause accidents such as water leakage, fire, and electric shock.

The information described in this manual, and the specifications and contents of the software described in this manual are
subject to change without prior notice due to the ongoing improvements made in the instrument.

Every effort has been made to ensure that the contents of this instruction manual provide all necessary information on the
basic operation of the instrument and are correct. However, if you find any missing information or errors on the information
described in this manual, please advise it to your JEOL service office.

In no event shall JEOL be liable for any direct, indirect, special, incidental or consequential damages, or any other damages
of any kind, including but not limited to loss of use, loss of profits, or loss of data arising out of or in any way connected with
the use of the information contained in this manual or the software described in this manual. Some countries do not allow
the exclusion or limitation of incidental or consequential damages, so the above may not apply to you.

This manual and the software described in this manual are copyrighted, all rights reserved by JEOL and/or third-party
licensors. Except as stated herein, none of the materials may be copied, reproduced, distributed, republished, displayed,
posted or transmitted in any form or by any means, including, but not limited to, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of JEOL or the respective copyright owner.

When this manual or the software described in this manual is furnished under a license agreement, it may only be used or
copied in accordance with the terms of such license agreement.
© Copyright 2009 JEOL Ltd.

In some cases, this instrument, the software, and the instruction manual are controlled under the “Foreign Exchange and
Foreign Trade Control Law” of Japan in compliance with international security export control. If you intend to export any of
these items, please consult JEOL. Procedures are required to obtain the export license from Japan’s government.

TRADEMARK
Windows is a trademark of Microsoft Corporation.
All other company and product names are trademarks or registered trademarks of their respective companies.

SELLING
JEOL Ltd. 1-2, Musashino 3-chome, Akishima, Tokyo 196-8558 Japan
Telephone: 81-42-543-1111 Facsimile: 81-42-546-3353

MANIFUCTURE
JEOL technics Ltd. 6-38 Musashino 2-chome, Akishima-Shi, Tokyo, 196-0021 Japan

Note: For servicing and inquiries, please contact your JEOL service office.



Please be sure to read carefully the following Software License Agreement before using the software supplied
by JEOL Ltd. If you do not agree to the terms and conditions of the Agreement, please do not use the software
and contact JEOL Ltd.

Software License Agreement

This Software License Agreement is made and entered into by and between you, the end-user customer, and
JEOL Ltd. (hereinafter referred to as JEOL) in witness of agreement between both parties upon licensing of
the right to use the software (which is hereinafter referred to as the Licensed Software) owned by JEOL.

Article 1. (Right to Use Licensed Software)
“Right to Use the Licensed Software” means your right to use the Licensed Software in the country where
the JEOL product you purchased is installed (hereinafter referred to as Country of Installation).

Article 2. (Grant of License)

1.JEOL grants you the non-exclusive and non-assignable right to use the Licensed Software in the
Country of Installation.

2. You may install and use the Licensed Software on a single computer limiting the purpose to carrying out
of your job.

3. You may not cause any third party to use the Licensed Software by establishing a sublicense or other
means, and shall not disclose the Licensed Software to any third party.

4. You may not take the Licensed Software out of the Country of Installation under any circumstances.

Article 3. (Prohibition of Assignment and Other Acts)
1.You may not assign, rent or lease the right to use the Licensed Software, disclose the content of the right,
or transfer possession of the Licensed Software to any third party.
2. You may not modify, translate, carry out reverse engineering, decompile, and disassemble the Licensed
Software in whole or in part.

Article 4. (Prohibition of Reproduction)
You may not reproduce the whole or any part of the Licensed Software.

Article 5. (Rights to Licensed Software)
All rights related to the Licensed Software including copyrights belong to JEOL.

Article 6. (Warranty)
1. JEOL does not guarantee proper performance of the Licensed Software if it is modified or translated.
2. JEOL does not warrant that the Licensed Software is free from defects or fit and useful for your
particular purpose.

Article 7. (Exemption from Liability)
JEOL shall not be liable for any damages or losses incurred by you or any third party or for any claim of a
third party against you arising out of or in relation to the use of the Licensed Software.

Article 8. (Confidentiality)
You shall keep confidential the content of the Licensed Software supplied hereunder by JEOL and the
terms and conditions of this Agreement, and shall not divulge or disclose them to any third party without
the prior written consent of JEOL.

Article 9. (Term of Validity)
1. This Agreement shall become effective as of the day you accept the terms hereof and so remain unless it
is terminated pursuant to the next Article.
2. Notwithstanding the item above, the provisions set forth in the Article 8 (Confidentiality) shall remain
effective even after the termination hereof.

Article 10. (Termination)
In any of the following event, JEOL may forthwith terminate this Agreement by so notifying you without
any prior notification and may claim the damages incurred:
(1) Any breach on your part of any of the provisions hereof,
(2) Occurrence of seizure or provisional seizure or provisional injunction on your property; auctioning of
your property; bankruptcy, corporate liquidation, and filing for corporate reorganization on your part;
or proceedings taken against you for collection of tax delinquency.

Article 11. (Steps to Be Taken after Termination)
Upon the termination of this Agreement pursuant to the Item 1 of Article 9 and Article 10, you shall
destroy the Licensed Software and notify JEOL of such destruction.

Article 12. (Discussion in Good Faith)
Matters not stipulated herein shall be discussed in good faith and settled between you and JEOL.






Safety Precautions

Although this instrument is protected with safety device which prevents the occurrence of accident that could result in an injury, harm, and damage to
the users or instrument itself, the safety feature may not work properly if you use the instrument for the purpose of use not intended or in an improper
usage. For the proper use of the instrument, please be sure to read all of the instructions, descriptions, notices, and precautions contained in this
manual carefully to understand them fully prior to the operation or maintenance. This section, “Safety Precautions,” contains important information

related to safety for using of the instrument.

The safety indications and their meanings are as follows:

Labels bearing the following symbols are attached to dangerous locations on the instrument. Do not touch any of these locations with your

I WARNING : A potentially hazardous situation which, if not avoided, could result in death
or serious injury,
I CAUTION : A potentially hazardous situation which, if not avoided, may result in minor

injury or material injury,

hands or anything else.

OIVIP R BV

Al A a8l |®

Beware of Beware of high Beware of Don't
Electric shock temperature Getting of caught disassemble

Examples of symbols

Use the instrument properly within the scope of the purpose and usage described in its brochures and
manuals.

Never open/remove protective parts (exterior panels) and parts that can't be opened/removed without
use of tool (including key), or disconnect/ connect the cables/connectors that are not described in this
manual.

Never attempt to do any works of disassembling/assembling the instrument other than those described
in this manual.

Never make modifications that include installing substitute parts and disabling safety devices or other
safety features.

Never disconnect the grounding wire or move it from the prescribed position. Failure to follow this
instruction could result in electric shock.

To avoid falling, do not climb onto the operation table and console during daily operation or during
maintenance or inspection.

When you dispose of the instrument or liquid or other waste, follow all applicable laws and regulations,
and dispose of it in a proper manner without polluting the environment.

Be sure to read the “Safety Precautions” section of the manuals for the accessories attached to or built
into the instrument.

If anything is unclear, please contact your JEOL service office.



! WARNING

General warnings

e Do not unlock or remove any covered parts, modify or remove component parts, or dismantle these parts in
any way other than their intended use, due to a risk of thermal, electrical or emissive hazards taking place.

e  Never removing the grounding wire or connect it to any other location than that specified, due to a risk of
electric shock.

e  Never remove the rear panel for maintenance such as replacement of fuses or any other electric parts;
otherwise you may get an electric shock. Be sure to ask JEOL service personal for such work.

e  When moving the instrument is required, various hazards are expected. Confirm the specifications and
installation requirements for the instrument, check the state of the new installation site and contact tour
local service center

e  When performing maintenance, checks, or routine operations, never stand on the operation table, a stool or
instrument frame.The instrument might fall over and cause damage.

e Do not remove the rear panel and replace electric parts (for example, fuse). These might cause electrical
shock and harm you. Service staffs are the only ones who can remove the rear panel and replace electrical
parts. No one else should do these.

e  There are potential hazards, concerning the high voltage and magnetic field, which may take place while a
service engineer is disassembling or replacing the instrument for maintenance. Keep well away from the
instrument on such occasions.

Warning for oil diffusion pump

Be sure not to touch the boiler or cover of the oil diffusion pump immediately after its heater has broken, because
these parts are very hot and you may receive a burn. Please, contact JEOL service office.

Warning for the filament

e  The wehnelt is very hot immediately after the filament burnt out. Do not touch the wehnelt.  Allow it to
cool down sufficiently (about one hour), then replace the filament with the removal tool.

o  Never remove the top of the EOS cover while supplying a high voltage (HT ON).




! CAUTION

General cautions

e If anything abnormal occurs with the instrument, immediately stop operation. Then, contact your local
service center.

e  When installing the specimen holder or inserting the objective lens aperture, take care not to get your
fingers caught in the space between the specimen exchange chamber and the specimen exchange rod,
and the space between the selecting knobs. And, since the EOS and |0S column is placed on the frame
via the anti-vibration mount, the EOS and 10S column will sway a little even when you operate the knobs.
Take care not to get your fingers caught in any space that results from this sway.

e Aninstrument that has been installed properly will usually not vibrate or give off annoying noises. Should
this occur, stop the instrument immediately and contact your local service center.

e A person who wears a medical appliance such as a pacemaker may be affected by magnetic fields and
must therefor keep well away from the instrument.

e Do not keep watching the CRT screen or continue keyboard operation for a long time. If you do so, disorder
due to fatigue may result.  Establish a health control standard or VDT work and make it a rule to conduct
health check-up periodically.

e  Only use a circuit breaker (over current and ground fault interrupters) in cases of emergencies. Do not
touch the breaker unless you need to.

If the breaker trips, it indicates a malfunction in the system and you must contact the JEOL service center
immediately.

MAIN BLAKER

Column cabinet - Rear view



Cautions concerning oil rotary pump

e  Be sure not to disconnect the rubber hose from the oil rotary pump during operation.  If you do so, the oil
in the oil diffusion pump will flow back to the electron optical column, causing serious damage to the
instrument.

e Do not let the oil level of the oil rotary pump fall below the lower limit.  If the pump operates with only a
small quantity of oil, trouble may occur.

e Do not continue to run the oil rotary pump if the oil level has reached the lower limit. If you do, you might
damage the pump.

e  Replace the rotary pump oil with new oil once a year.
e  Consult your JEOL service office for instructions for replacing the oil or the oil mist trap.
e When vacuum pump oil is replaced or vacuum pump is repaired, process the oil in the proper way.

e  The instrument may not be started when the oil temperature of the oil rotary pump is low. The room
temperature must be kept to 15°C or more when you start the instrument.

Cautions concerning cooling water

The water leak sensor is not attached to this device.

The passage system might cause corrosion and damage and the water leak by the water quality and a pressure
increase etc. in cooling water.

Please install the water leak sensor (option) in preparation for an emergency water leak. When the water leak is
generated by installing this water leak sensor, a large amount of water leak can be prevented.

Please use the cooling water circulation device (option) when the water quality and the pressure of tap water are
improper.  (In the device that has Turbo Molecular Pump of the option, cooling water is not used.)

Cautions on the specimen stage movement (When using the motor drive stage)

Before moving the specimen stage, be sure to correctly select the specimen holder and input the specimen
height. If you do not perform the setting of these parameters, the stage might move beyond the movement
limitations, which can break the objective lens, the backscattered electron detector, or other components.
When you install the specimen holder on the specimen stage, be sure to perform the selection of the specimen
holder and inputting of the specimen height.




Warning for the filament

Never remove the top of the EOS cover while supplying a high voltage (HT ON).

Disassembly and cleaning

Do not disassemble or reassemble the EOS column. Such work requires great experience and skills. Contact
your JEOL service office for assistance whenever such works are required.

Follow the precautions described below in order to carry out the cleaning

Wear thin and lint-free gloves to handle any parts inside the column in order to prevent
contamination by perspiration, etc., which could cause charging of electron beam due to oxidization
of the parts.

Complete the cleaning or cleaning of the parts inside the column as quickly as possible. Leaving
the parts in the atmosphere oxidizes their surfaces.

Use as a cleaning agent a nonflammable highly volatile highly efficient solvent that is free room
impurities and is not harmful to the human body to clean the parts inside the column. Be sure to
use the solvent in a location free from combustible material and sources of ignition and with open
windows or proper ventilation, regardless of the quantity. When you use the cleaning agent, be sure
to wear protective gloves that are resistant to the solvent.

Keep the O-rings and the O-ring contact surfaces free room scratches, dust, lint, etc. Even a slight
scratch, fine dust or lint may cause the poor vacuum. Also, be sure to use the specified vacuum
grease.



Cautions concerning Personal Computer (PC)

Hardware

Software

Never modify the hardware settings and also never install additional boards.  If you do, the PC or the SEM
may not work normally.

Never connect devices other than the recommended ones. If you do, the PC or the SEM may not work
normally.

Make sure not to locate a CRT monitor in the vicinity of the electron optical column. If you do, the
fluctuation of stray magnetic fields may disturb SEM images.

Never install application software other than the recommended software. If you do, the PC or SEM may not
work normally.

Never delete application software or files, which have been installed. If you do, the control software may not
work normally.

When an error message appears while operating the control software, close Windows, switch off the PC
and reset the OPERATION switch of the SEM, and then switch on the PC again.

When the control software has not finished normally, the present data vanishes.

When the other application is operated while the control software is being executed, the SEM may not work
normally.



0s

Never upgrade the OS or driver software.  If you do, the PC or SEM may not work normally.

Never change the settings of the Screen Resolution while the control software is being executed. If you
do, the control software may not work normally.

Never change the settings of the Dual monitor while the control software is being executed. If you do,
the control software may not work normally.

Never change the settings of Color quality and Font Size in the window that appears when you click the
set button of the property display screen. If you do, the control software may not work normally.

If the setting of Screen Resolution is changed, the settings of the Color and Refresh Frequency may vary
automatically.

If the setting of the Refresh frequency in the property display screen is changed, the image may be
disturbed.

Do not activate the screen saver. If the screen saver becomes active when the control software is being
executed, the image may not be displayed and the PC may hang up.

Do not set System Standby effectively. The personal computer may be hung-up when this setting
operates while executing the control software.

Do not set System hibernates effectively while the control software is being executed. The Windows
screen may be distracted when this function operates while the control software is being executed.
Moreover, it enters the state that the image is not displayed when the personal computer is restored from
hibernate, and the reactivation of the personal computer is needed.

Never change the "User" of the Windows while the control software is being executed. If you do, the
Windows screen may be distracted. When changing the "User" of the Widows, execute it after the control
software is exited.

Never execute the "log off" of the user while the control software is being executed. If you do, the Windows
screen may be distracted. When executing the "log off" of user, execute it after the control software is
exited.

Never validate the Windows Firewall and Automatic Updates functions. If you do, the SEM may not work
normally. Set these functions in "Invalidity".



e Windows display,Mouse is normally set as follows;
(> When the new user account is created, confirm the settings as follows;)

Screen resolution :
Color quality :
Font size :

Refresh frequency :

System Standby :

System hibernates :

Windows Firewall :

Automatic Updates :

1280 < 1024 pixels
Highest (32-bit)
Normal

60 Hz

Invalidity

Invalidity

Invalidity
Invalidity



EDS unit

Please note the following point when the device that uses the customer is JSM-6510A or JSM-6510LA model.

! WARNING

A high bias voltage for the EDS detector is applied to the “HV OUT” connector on the DBVM board of the
SSM sub-system, so do not carelessly touch this connector.
If you touch this connector, you may receive an electric shock.

A high bias voltage is supplied to the preamplifier of the EDS detector, so do not remove the case.
If you remove the case and touch the circuit inside, you may receive an electric shock.

! CAUTION

Never touch any of the switches, trimmers, connectors or cables at the rear of the SSM sub-system.
If you inadvertently set or connect the SSM sub-system in an incorrect condition, a malfunction or a
breakdown may occur.

The window of each of the standard, Minicup, and Helicon EDS detectors is made of beryllium (Be), so
Never touch the window. Also, do not heat the window or cause a chemical reaction to take place by
exposing the window to a chemical reagent.  Beryllium powder or vapor is harmful to the human body.

If beryllium gets onto your clothing or skin, wash it off completely with soapy water, or the like. For the
method of disposing of beryllium, consult with JEOL's serviceman.

Be very careful of the following points when supplying liquid nitrogen to the Dewar vessel of the EDS
detector.

It is very dangerous to allow liquid nitrogen to penetrate your clothes or gloves, so avoid it as carefully as
possible. If liquid nitrogen gets on your skin or clothes, it may cause frostbite.

Do not use liquid nitrogen in an unventilated room. Be sure to ventilate the room to prevent suffocation by
nitrogen gas resulting from the evaporation of liquid nitrogen.

Take care that liquid nitrogen does not overflow from the EDS detector Dewar vessel. If liquid nitrogen gets
onto a nearby unit such as the preamplifier, a breakdown may occur.

If water has collected at the bottom of the inside of the EDS detector Dewar vessel, or if water droplets
adhere to the outer cylinder, wipe the water away with a cloth, or the like, before adding liquid nitrogen.

If you fill the Dewar vessel with liquid nitrogen without wiping away the water, the performance of the
detector may fall, or the detector may break down.

Do not use a refrigerant other than liquid nitrogen in the EDS detector Dewar vessel.



Before supplying liquid nitrogen to a Minicup type EDS detector, be sure to evacuate the detector according to the
instruction manual for the detector. If you supply liquid nitrogen using an incorrect method, the detector may be
damaged.

Ensure that the Dewar vessel of each of the standard and Super-Nine EDS detectors always contains liquid
nitrogen. If the Dewar vessel runs out of liquid nitrogen, the detector may break down or its performance may be
impaired.

Be sure to keep the Dewar vessel of an EDS detector capped. If the Dewar vessel are not capped, ice will form on
the filler hole, and also the consumption of liquid nitrogen will increase.

The window of the EDS detector is extremely thin, and is likely to be damaged if touched by an object. If the
detector window becomes damaged, liquid nitrogen will spurt out from the EDS detector Dewar vessel. Be very
careful, therefore, not to damage the window.

Be very careful of the following points when using a Helicon type EDS detector, in which liquid nitrogen is
unnecessary.

Before starting the detector, be sure to confirm that cooling water is flowing inside the refrigerator compressor, and
should be fed continuously during operation. If you do not feed water, the safety unit will operate, and the
refrigerator compressor will automatically stop. Once the compressor stops, it will take time to restart, even if you
feed water again.

The refrigerator is connected to the EDS detector by a high-pressure gas pipe, so take care not to touch or
damage this pipe. If the pipe is damaged, the high-pressure gas, helium, will leak.  Although it is not harmful
to health, it will be necessary to replenish the gas before you can reuse the spectrometer.

It is necessary to carry out periodic maintenance on the refrigerator used for cooling the EDS detector. If you fail to
carry out periodic maintenance, the performance of the detector may deteriorate or a breakdown may occur.

Regardless of the type of EDS detector, if a remote shutdown occurs, the following message will appear; “The
detector cannot be used now. Refer to the instruction manual.”

When the operating distance of the specimen stage is shorter than the specified analysis one, or when the EDS
detector is not in use, put the EDS detector as far from the stage as possible.

If you reduce the operating distance of the specimen stage while leaving the EDS detector inserted, you may damage the EDS
detector.

The preamplifier of the EDS detector contains a precision electronic circuit, so do not remove the case.  Also, do
not apply a large impact to the detector.
Failure to observe the above precautions may result in a malfunction or a breakdown.

If you wish to turn the power switch of the analyzer OFF then ON again, wait for at least 5 seconds after turning it
OFF before turning it ON again.
Turning the analyzer ON and OFF repeatedly may damage it.

Before installing or removing a connector, board, and so on, turn OFF the power switch.
If you carry out such work with the power switch left ON, a breakdown may occur.

Never connect devices and also never install software to the PC. If you do, PC or the EDS (or SEM) may not work
normally. Please, contact JEOL service office, if necessary.



General, specifications and composition

Specifications and composition guaranteed when no modification or addition is made, and subject to change without notice.

Refer to the EDS instruction manual for the specifications and composition of EDS unit.
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1. General, specifications and composition

This equipment features a new graphical user interface (GUI) with an improved operation, by using thanks to the
newly enhanced display function of “Dual screen live image” and “Operation Navigator”.

e  Observation, functional operation and maintenance work are easily performed by following the
guide.

e In addition to the conventional display modes (Dual live image, Split live image, Flexible window
display, Zoom screen display), Dual screen live image (640x480) is realized and depending on the
purpose to observe among multiple users, selection of optimum, display mode from them becomes
possible.

e Image of the sample even with unknown observation conditions can be easily obtained by only
selecting sample category.

e  Resolution of 3.0nm is guaranteed, and at low accelerating voltages it realizes 8 nm at 3.0kV and
15 nm at 1kV, which are extremely high for microscopes of this class.

e  Thanks to the observation at minimum magnification X5 and Stage Navigation system (option),
to find the image field becomes easier.

e The chamber design is optimized to equip with EDS, WDS, EBSP and related options.

e  The analysis position of the energy-dispersive spectrometer (EDS) has a WD of 10mm and a
take-off angle of 35° for X-ray signals, which makes possible -efficient analysis and
low-magnification mapping analysis under the same conditions as high-resolution SEI observation.

e  The EDS, an energy-dispersive X-ray analyzer is provided with a high-performance PTTD (Position
and Time Tagged Data) function, whose digital electronics makes rapid high-precision analysis
possible.

e  Smile Shot enables you to obtain an image by merely selecting the type of specimen.

e By saving moving images, you can record the observation history and the dynamic behavior of the
specimen.

e  You can observe a nonconductive specimen as it is, in the low-vacuum mode.

e  The extremely small cabinet for microscopes of this class permits you to install the instrument in a
small space.

JSM-6510. JSM-6510LV JSM-6510A, JSM-6510LA
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12 Specifications

12.1 Performance

121a Resolution

High-vacuum mode (HV mode)

3.0nm Acc V 30kV, WD 8mm, SEI

8.0nm Acc V 3kV, WD 6mm, SEI

15.0nm Acc V 1kV, WD 6mm, SEI
Low-vacuum mode (LV-mode)

4.0nm Acc V 30kV, WD 5mm, BEI

12.1b Image mode

High-vacuum mode (HV mode)
SEl (E.T detector)
BEI (E.T detector)
BEI ( Composition image, Topographic and stereoscopic images by
semiconductor detector)

Low-vacuum mode (LV-mode)
BEI ( Composition image, Topographic and stereoscopic images by
semiconductor detector)
Low-vacuum SEI (optional)

12.1c Magnification

X510 300,000 (149 steps)
(X5t0 X8 : WD46mm or longer and Acc.V 10kV or less)

121d Probe current

1pAto1u A

1.2.1e Vacuum pressure in the specimen chamber

Adjustable pressure 10 to 270Pa

SEI : Secondary electron image
BEI : Backscattered electron image
Acc.V : Accelerating voltage

WD : Working distance

E.T : Everhart-Thornley
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122 Electron optical system (EOS)

122a

Except the automatic gun control, applicable to both LV and HV modes.

Electron gun

1.2.2b

Accelerating voltage

Filament

Bias voltage
Alignment

Automatic gun control

Beam blanking

Lens system

0.5to 30kV (53 steps)
0.5to 3kV : 100V steps
3to 30kV : 1kV steps
Precentered tungsten hairpin filament
Seamless automatic bias (linked to Acc.V)
Electromagnetic 2-stage deflection
Filament-heating current setting and alignment
(possible only at HV mode)
Preventing the specimen damage from the irradiation of the electron beam

Condenser lens (CL)
Objective lens (OL)
Lens reset

Focusing

Automatic focus tracer
Dynamic focusing
Wobbler
Objective-lens aperture

Stigmator (astigmatism
correction)
Stigma Preset

Scanning coil
Image fine shift

Automatic magnification
correction
Preset magnification

Electromagnetic 2-stage zoom condenser lens system

Conical mini-lens

Provided for CL and OL (for hysteresis elimination)

Automatic or manual focusing possible

Linked to WD

Linked to Acc.V. and magnification

Provided for objective-lens aperture alignment, Linked to magnification
Optionally selectable from the following two types :

MAP3 : 3-step selectable with click-stops, fine X-Y adjustment possible
MAP1 : Single aperture, fine X-Y adjustment possible

Electromagnetic 8-pole X-Y adjustment
Setting the preset data into the Stigma data
Electromagnetic 2-stage deflection
Electromagnetic

Approximately +50 um in X and Y directions (at Acc.V. 30kV, WD : 10mm)

Linked to Acc.V. and WD
Five different magnifications can be set
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123 Specimen stage

123a LGS

Type
Specimen movement
Specimen movement ranges

Specimen holders
Maximum specimen size

Specimen exchange

123b GS

Eucentric stage
5axes (X,Y,Z,RT) , manual movement

X movement : 80mm

Y movement : 40mm

Z movement : Eucentric movement range for WD of 5 to 48mm
Focusing range for WD of 5 to 48mm

Tilt (T) : —10to +90°

(Tilt range might differ depending on the specimen

holder size)

Rotation(R) : 360° endless

For 32mm diameter X 10mm thick

(with an adapter for mounting four 10 mm diameter specimens)
Possible to mount a 150mm diameter specimen
Possible to observe the entire 125mm diameter region (using R axis)
Stage draw type (Specimen holder slides in/out)

(Optional for air-lock type)

Type
Specimen movement
Specimen movement ranges

Specimen holders
Maximum specimen size

Specimen exchange

1-4

Eucentric stage
5axes (X,Y,Z,RT) , manual movement

X movement : 20mm
Y movement : 10mm
Z movement : Eucentric movement range for WD of 5 to 48mm
Focusing range for WD of 5 to 48mm
Tilt (T) : —10to +90°
(Tilt range might differ depending on the specimen
holder size)

Rotation (R) : 360° endless
For 32mm diameter X 10mm thick
(with an adapter for mounting four 10 mm diameter specimens)
Possible to mount a 32mm diameter specimen
Possible to observe the entire 32mm diameter (using R axis)
Specimen exchange ~ Stage draw type (Specimen holder slides infout)
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124 Specimen chamber (At+tachment port)

Energy Dispersive Spectrometer (EDS) port 1
Electron Backscattered Diffraction (EBSD) port 1
Wavelength dispersive spectrometer (WDS),Specimen Cooling Unit (SCU),”

Specimen Holder image for IC (SHIC) port 1
Backscattered Electron image Detector (BEIW) port 1
Low Vacuum Secondary Electron detector (LVSE) port (installed on the side of the LGS) * 1
Specimen chamber scope (SCS),Airlock chamber (ALC) port (installed on the front of LGS) 3 1
Specimen absorption current terminal (ACT) port (installed on the side of the GS and LGS stage) 1
Probe current detector (PCD) port (installed on the column) 1

%k LGS requires these options

125 Detector

High-vacuum mode (HV mode)
Secondary electron detector E.T (Everhart-Thornley) detector (consisting of collector, scintillator, light guide
and photomultiplier tube)

Low-vacuum mode (LV mode)
Backscattered-electron detector ~ Semiconductor (P-N junction) detector (can also be used in the HV mode)
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126 Display system

126.a Display

Liquid crystal display (19-inch type) 1 set
126b Scan system
Scanning mode Full frame scan (640 X 480 pixels)
Scan speed
Horizontal (ms) Vertical(s) Pixels
0.284 0.075
SCAN1
(Selectable) 1.137 0.258 320 % 240
2.048 0.512
0.284 0.150
SCAN2
(Selectable) 1137 0.576 640 x 480
2.048 1.024
T e R R
(Selectable) : : 1280 X 960
40(33.33) 40(33.33)
80(66.67) 80(66.67)
SCAN4 1280 X 960
(Selectable) 160(133.3) 160(133.3)
80(66.67) 160(133.3) 2560 < 1920

Power frequency 50Hz, Values in parentheses: 60 Hz

1.26.c Frame memory

Capacity 2560 X 1920 X 8 bits 1
Number of pixels 640480, 1280960, 25601920

1.26d Saved image processing

Look-up table Linear, Contrast increase/decrease, v -correction, Multiple-level coding,
Partial enhancement, Inverse video

Pseudo color image 16 colors

Multiple display Display of 2 or 4 images in one frame

Digital zoom Display of an arbitrary area at 2x or 4x

Dual magnification Display of an enlarged image of the left side in the right side

Full screen display Display of a saved images on the entire monitor screen
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1.2.6.e Live image processing
Image display function
Averaging Accumulation of 1 to 255 images

Dual live display

Split live display
Flexible window display
Zoom screen display
Dual screen live image

Signal addition

Measurement functions

Two points measurement (such as line, free)
Circle measurement(such as diameter)

You can display two live images of the same image field with different signals
simultaneously by vertically or horizontally dividing the main screen into two.

By dividing an image field using a vertical or horizontal partition line, you can
display two live images of both sections with different signals

You can display any rectangular area in an image field with different signals.
You can display the live image for both original image and the rectangular areas.
Display of a live 640 X 480 pixel image on the entire monitor screen

Display of a two live screen images at each 640x480 pixels

Display of the image with two signals mixed for one image

Measurement of the distance between any two points
Measurement of the circumference and distance between the two
centers.

Line-width measurement (parallel X/Y, diagonal) Measurement of the distance between two parallel horizontal or

Angle measurement (angle)

Area measurement (polygon, circle)

Counting (count)

Text display
Display position
Text
Character kind
Background
Text-entry device

vertical line segments.  If you surround a region with horizontal
and vertical lines, the length of the diagonal is also measured.
Measurement of the angle between two line segments that
extend from a center point

Measurement of the polygon and the area surrounded by the
circle

Measurement of the numbers of the click on the image

Displayed on the image

Alphanumeric characters and symbols

Any PC fonts can be selected

You can select black or an image for the background
Keyboard

1.2.6f Data display
Display position Horizontal at the bottom of the screen
Contents

High-vacuum mode

Low-vacuum mode

Background

Image mode, Acc.V, WD, Spotsize, Magnification, Scale bar with micron value,
User name. Lavel, Film number (4 digits) . Date, Time (the actual time which
you are saving recorded)

The specimen-chamber pressure (in Pa unit) appears in the section where the

image kind is shown in the H-Vac mode.
You can select black or an image for the background

1-7




1. General, specifications and compaosition

1269 File saving

Format BMP. TIFF or JPEG
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127 Operating system

This item applies for both high and low vacuum modes except for the automatic gun control.

127a Basic System

Computer IBM PC~AT compatible computer
Operating System (OS) Windows ® Vista 3k
*k  Windows ® Vista is a trademark of Microsoft Corp

1217b Operation

Operation method Graphical user interface, mouse and operation keyboard (Operation keyboard is
available as an option)

127c Operating guide

The guide is composed from the individual job and such procedure as the
observation, functional operation and maintenance etc., is displayed. If you follow
the observation procedure and operate SEM, you can easily get the image.

127d Recipe function

Various conditions of the electron beam illumination system, stage position and
vacuum system mode can be set in a recipe file.

Custom recipes which can be recorded for individual users, and standard recipes
which can be used in common, are provided.

Number of custom recipes is limited only by hard-disk space

127e Automatic functions

Automatic gun control Temperature setting of the filament heat and the alignment setting are
automatically adjusted.

Automatic focusing (AF) Adjusts the focus automatically.

Automatic astigmatism correction (AS)  Corrects the astigmatism automatically

Automatic contrast/brightness (ACB) Adjusts the contrast and brightness automatically.
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1.27f Image observation support functions

Click centering
Click center zoom
Drag

Frame shift
Snap shot

Moving image save

Mag/Tilt correction

Double-clicking centers any image position inside image-display area (A similar
operation is possible in Snapshot)

Centers and zooms until the image is magnified up to about three times (15
steps) on the spot the user clicks (A similar operation is possible in Snapshot)
Dragging the mouse moves the point under the mouse cursor to any desired
position.

Moves an image by a specified rate (MS must be used)

Pastes two image screens (frozen images) at the side of the image-display area,
and carries out stage position control on images.

You can save moving images in the AVI format. The maximum recording time
depends on the capacity of the hard disk of the PC. (Guideline: 280 MB is
required for saving a 60 s image.)

Magnification is corrected when the specimen is tilted.

1279 User's settings

Mouse control selection
Changing of stage-movement
direction

Icon user setting
Eco mode

Can restrict mouse cursor to up/down or right/left movement

Switching of stage-movement direction when operating stage on image-display
area

Can select or set the icons on the Graphic User Interface

Can set the energy-saving mode

128 Operation table

1-10

Choose an operation table from the following options, or provide the similar
commercial table at the customer’s site.

MP-48020TBL : 900 (W) X900 (D) X750 (H) mm
EM-02540FTBL : 750 (W) X900 (D) X750 (H) mm
These tables can store the PC and a small EDS (only JED).
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129 Evacuation system

Control
Ultimate pressure (in gun chamber)

Required time for evacuation

Qil rotary pump

Qil diffusion pump

Orifice

Control valve

Specimen chamber pressure gauge

Fully automatic

HV mode 0.1mPa order

LV mode 1mPaorder (when the pressure in the specimen chamber is about
27 Pa)

HV mode About 2 min

LV mode About 1 min30s

100L/min

4type 420L/s (with water baffle) 1

Removable type (always mounted)
Fine metering valve type
Pirani gauge

1.2.10 Safety devices

Devices to protect against failures of power supply, water supply, vacuum
(pressure increase), and ground fault, are provided.

A mechanism for adjusting the flow rate of cooling-water is built in.
An optional water leakage sensor can be built in.

1.2.11 Eco mode

If you do not operate the PC or other devices for a certain time, the device enters
the energy-saving mode (you can set the time until the Eco mode turns on).
You can turn the energy-saving mode on or off on the Graphic User Interface.

1.2.12 Others

BNC output
Service receptacles

BNC-R connector (one for video printer connector) 4
100VAC. 8A 1
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1.3 Specifications of an options

The options of the normal constitution are different by the instrument (Bu, LV, A or LA).

For specifications of Personal computer and LCD, refer to the maker's instruction manual.
Refer to the EDS instruction manual for the specifications and composition of EDS unit.

1.3.1 EDS INTEGRATION SOFTWARE(EDSI)

General
This software is used for a scanning electron microscope (SEM) equipped with an energy dispersive
X-ray spectrometer (EDS) to control some functions of the SEM from the EDS side.
Specifications
Communication protocol TCP/IP, original protocol
Control method Conversation type control by commands from the EDS side
Controlled functions Accelerating voltage (AccV), Working distance (WD), Magnification
(MAG). High tension (HT:ON/OFF), Objective lens current (OL-Coarse,
OL-Fine), Condenser lens current (CL), Reset (OL,CL). Probe current
detector (PCD: ON/OFF), Stage control, Automatic focus (AFD),
Automatic contrast/brightness (ACB), Automatic stigmator (ASD)
Configuration

CD-ROM for installation 1 set
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1.3.2 EXTERNAL SCAN INTERFACE (ESIF)

General
This interface is installed in the operation console of the Scanning Electron Microscope (SEM) to scan
the electron beam by the control signal sent from an external instrument such as an energy dispersive
X—ray spectrometer (EDS).
Specifications
Input signal Internal/external switching signal, Horizontal/vertical scanning signal
3 input channels provided on the connector panel
Output signal Secondary electron image signal or backscattered electron image signal in slow
scan
3 output channels provided on the connector panel
Configuration

Interface unit (including a connector panel) 1 set

1.3.3 VACUUM STATE INTERFACE (VSIF)

General
This interface is used for communication between an SEM basic unit and an energy dispersive X—ray
spectrometer (EDS) or a wavelength dispersive X—ray spectrometer (WDS). The SEM basic unit
sends the HT-READY signal to the EDS or WDS, and the EDS or WDS sends the VENT—LOCK signal
to the SEM basic unit.
Specifications
Output signal HT—READY signal (SEM to EDS or WDS)
2 output channels provided
Input signal VENT-LOCK signal (EDS or WDS to SEM)
2 input channels provided
Configuration
Vacuum state interface unit 1 set
Short connector 2
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1.34 EXTERNAL CONTROL SOFTWARE (EXCS)

General
This MP-46020 External Control Software is used for controlling a scanning electron microscope (SEM)
from an external energy dispersive X-ray analyzer consisting of an EDS and WebSEM Client PC. Itis
to be installed in the SEM-side PC.
The software makes possible EDS specimen analysis and SEM remote control through LAN or the
public communication network.

Specifications
Basic functions
Communication between the SEM-side (server) PC and client-side PC
Communication protocol: TCP/IP

Configuration
Installation disk 1 set

1.3.5 SIGNAL SWITCHING UNIT (SSU)

General
This unit selects signals from various detectors (signal sources) and outputs them to the signal
processing display system.
Specifications
Input channels 7CH
(Analog signal input channels : 3CH. Inputimpedance 75Q)
(PMT signal input channels : 4CH. Inputimpedance : 1.8 kQ)
Output channel 1CH
(Output impedance : 1.8 kQ)
Configuration

Signal switching unit 1 set
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136 TABLE (TBL)

General
TBL is a table with an original design that can accommodate two 19 inch LCD monitors with an
abundance of space for the monitor footing. The table can hold the DPP unit of a JEOL Energy
Dispersive X-ray Analyzer, the Mini Cup Evacuation Controller 2 and a personal computer.
Specifications
Dimensions 900 mm(W) X 900 mm(D) X 750 mm(H)
Color of top of table Same color as the column rack
Configuration
Table 1 set

1377 BACKSCATTERED ELECTRON DETECTOR (BEIW)

General
This detector is placed under the bottom plane of the lower-pole of the objective lens of the EOS, and
detects electrons that are backscattered from the specimen surface. The detector consists of a split
semiconductor detector and a semiconductor detector that is used to produce shadows in images. The
signals that are detected separately by the detectors are processed to produce three types of images:
solid image (Shadow), composition image (Compo) and topographic image (Topo). All operations can be
carried out on the monitor screen of the computer.

Specifications
Photodiode Silicon P-N junction semiconductors
Types of images Solid image (Shadow), Composition image (Compo), Topographic image

(Topo)
Amplifiers Preamplifier, operational amplifier
Video outputs Shadow, Compo, Topo
Bandwidth Approximately 500 kHz
Working distance 510 48 mm
Automatic functions: Automatic focusing, Automatic contrast/brightness adjustment, Automatic
stigmator

Configuration
Backscattered electron detector unit (includes detectors and parts for mounting them) 1 set
Amplifier (includes a circuit board, flange, cable) 1 set
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1.3.8 OPERATION KEYBOARD (0KB)

General

Scanning electron microscopes are basically operated using a mouse. This Operation Keyboard is
provided to enable an operator who is not familiar with mouse operation to operate the microscope,
carrying out tasks such as focusing in a high-magnification range and astigmatism correction with ease.

Specifications
Scanning mode selection (acquire)
Contrast adjustment
Brightness adjustment
Astigmatism correction
Magnification selection
Focusing

Automatic functions

Configuration
Operation keyboard (with USB cable)

1-16

Button switch (PHOTO)

Rotary knob

Rotary knob

Rotary knob

Rotary knob

Rotary knob

with COARSE/FINE selection button  (Button switch)
Button switches (ACB, AUTO FOCUS, AUTO STIG)

1 set
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1.4

Installation requirements

Power

14.1

Single phase AC 100 V +10%, 50/60 Hz,

3.0 kVA (Voltage drop should be 3% or less at 3.0 kVA.)

14.2 Grounding terminal

100 Qor less

143 Cooling water

Faucet |4 mm outside diameter or
JIS B0203 Rc 1/4 (ISO 7/1 Rcl/4)
Drain At least 25 mm inside diameter or
JIS B0203 Rc 1/4 (ISO 7/1 Rcl/4)
Flow rate 2L,/ min
Pressure 0.05 to 0.2MPa (gauge)
Temperature 15t0 25°C
144 Installation room
Temperature 1510 25°C
Humidity 60% or less

Stray magnetic fields
Space required for instrument
Door width

Dimensions and masses

03T (p-p) orless, for 50/60 Hz sine wave (WD 15 mm, Acc.V. 30 kV)

2,000mm (W) X2500mm (D) X1,800mm (H) ormore

850 mm or more

Width(mm) | Depth(mm) | Height(mm) | Mass(kg)
EQOS column unit 750 1000 1445 About 325
Table (MP-48020TBL) 900 900 750 About 40
EDS unit — — - About 25
Oil rotary pump (one) 460 175 255 A bout 23
Vibration isolator 270 200 200 About 10
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145 Cautions on installation requirements

1-18

Installing JSM-6510 series in the following place may disturb the image

On soft ground (reclaimed ground, lakeshore, riverside, seashore, etc.)
Less than 50 m from a highway

Less than 100 m from the railway

Within 15 m of elevators

Within 10 m of electric motors (10kW or more))

Within 10 m of large transformers (10kVA or more)

Within 3 m of interior wiring (L00A or more)

Within 20 m of factory high-voltage transmission lines.

Within 30 m of the transformer room

Within 150 m of high-voltage transmission lines of electric power company
Within 1 km of transmitting antennas

Within 2 m of computers such as personal computers

Where a high-power transceiver or wireless phone is used in the vicinity

Where noise is at an unusually high level

%  Upon receipt of order, a JEOL engineer will visit your site to measure floor vibration and stray magnetic
field in your installation room.
If the above requirements are not met, additional measures are necessary. Contact your JEOL service
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146 Layout example

Example; JSM-6510LA

2000

A
v

OO

Water faucet,” drain Distribution switchboard

Oil rotary pump

Qil rotary pump

Monitor
1000 I 1T ] 2500

Keyboard
O Y|

EDS Mouse

— 750 ——» |[&— 750 —>»

EOS column unit

Entrance

850 or more [ A

Unit : mm

e  This above figure shows a typical installation layout. Be sure to maintain service areas at the left and right
sides and to the rear of the microscope even if only a small installation area is available.

e Install the microscope well apart from facilities producing vibrations or electromagnetic waves such as
roads, busy passages, railroads, elevators, air conditioners and their air outlets, and power transmission
lines.

e This microscope does not require any darkroom facilities such as blackout curtain.

e  This device does not include a water-leakage sensor. Bad quality or pressure increase of the cooling water
might corrode or erode the water circulation system and cause water leakage. Install the optional
water-leakage sensor preparing for the worst. By installing this water-leakage sensor, you can prevent the
instrument from leaking a large amount of water when water leakage occurs. Moreover, if the water quality
or pressure is inappropriate, use the optional cooling water circulation unit.
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1.5 Composition

JSM-6510

° BaSIC UL e e e eeerreereeeeentts et 1 set
Including the Software, Tool box (including the accessory, tools),
Parts for installation and transportation (including the power cable, water hose)
Oil rotary pump (1 set) , Instruction manual

. SPECIMEN SEAQE ++++++ververreerrerie ettt 1 set

° MOVADIE APEITUIE «+++erveerresrresriei it 1 set

e Personal computer unit (Including the mouse, keyboard, etc.) ««+wevveivieiiss 1 set

o Liquid CryStal diSplay «« s+ sseseseseeeiiiii 1 set
JSM-6510LV

. BaSIC LNt cvverrererrreernnertieri e 1 set

Including the Software, Tool box (including the accessory, tools),
Parts for installation and transportation (including the power cable, water hose)

Oil rotary pump (2 set) , Instruction manual Specimen Stage:««++«+««+reverrarnnes 1 set
. SPECIMEN SLAGE +++++++++vererresressrite ittt 1 set
@ MOVADIE BPEIIUE v vrrerevseereiisis e 1 set
e Personal computer unit (Including the mouse, keyboard, etc.) «««erermeernienins 1 set
o LiQUId CIYStAl diSplay « s+ ereereesreriesiiati i 1 set
o Backscattered electron detector: - vvvvrrreeniii 1 set
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JSM-6510A

BaSIC UNIt - vererererrmrmemnmnnnins

Including the Software, Tool box (including the accessory, tools),
Parts for installation and transportation (including the power cable, water hose)
Oil rotary pump (1 set) , Instruction manual

®  SPECIMEN SEAGE v vereeresrsreitsist e
. MOVADIE BPEIUIE -+ vvvsreisiiiiini
e Personal computer unit (Including the mouse, keyboard, etc.) —««eveereeeivnnnnnnn
e Liquid crystal display -« «+-ereseserrr i
e EDS INtegration SOMWArE « -+« v vrrvsisisiriiiii
° External CONtrol SOfWAIE ««x e errrrrrreririiiiiiii e
©  EXErNal SCAN INEITACE <+ r rrrrrrrrrrrrrrrririiiiii it
° VaCUUM SEALE INEEITACE v+ +rrrrrrrrrrrietittirii e

JSM-6510LA
@ BASIC UMt «+erererererererererereteieieiete e te et et et et et et et e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e

Including the Software, Tool box (including the accessory, tools),

Parts for installation and transportation (including the power cable, water hose)

Oil rotary pump (2 set) , Instruction manual
@ SPECIMEN SEAGE ++++++resrseresereesr sttt
. MOVADIE PEIUTE -+ veverereiiss i
e Personal computer unit (Including the mouse, keyboard, etc.) -+ vereerveieninii,
o LiQUid CIYStal diSplay -+« errereesrernriii
e EDS INtegration SOMWArE « -« v rrrrrsisisiriiiiii
®  EXtErnal CONLIOl SORWAIE ««rrrrrrrrrrrrrrrmmmmmmriiiitiiitiiitieeeeeee et
@ EXIEINAl SCAN INHEITACE ++++++verreerreermremtremmreareateaittanieesteeasbes e e bee bt e st e s e anee
° VaCUUM SEALE INEEITACE -+ +rrrrrrrrrrrreraetie et e e
e Backscattered electron detector -« o e

1 set

1 set
1 set
1 set
2 set
1 set
1 set
1 set

1 set

1 set

1 set
1 set
1 set
2 set
1 set
1 set
1 set
1 set

1 set
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1.6 Instrument warranty

This instrument is guaranteed for one year from the date of installation. We undertake to repair it free of
change in the event that it breaks down within this period, except in cases where the breakdown is the result of a
force majeure or careless handling.
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Name and explanation of each part

Refer to the EDS instruction manual for the name and explanation of EDS unit.(When the instrument is A~LA model)

z.' Exterior of instrumenteccccccccecccccccccccccese z— '

zz EOS columnunit ceeccceccccccccecccoccccccccce 2—2

2.2.1  Movable perture - - e 23
2.2.2  SPECIMEN ChAMDET -+ e verrvsriisriii 2-4
2.2.3  SPECIMEN SIAGE -+ +xererrrerrrrieniisr i 2.5

2.2.3.a  Stage MOVEMENE FANQGE ««+r+srrrrerrresssiiiiiiii 2-6

2.2.3b  Moving animage on the SCreen -« vvvvveeniinne 2-8
2.24  Main CONLrOl PANE| «+«++vvrvseriesriisi i, 2-9
2.2.5  REArPaNel -+ evvsvseeiiii 2-10

23  OPERATION KEYBOARD(OKB) ++ccccccccccccccecs 2-71]






2. Name and explanation of each part

2.1

EOS column unit

Exterior of instrument

Column cover_upper

Table (option)

er_Lower \
l. \ Liquid cyristal display (LCD)

Keyboard

47 Mouse

Personal computer

JSM-6510. JSM-6510LV

EDS unit

JSM-6510A, JSM-6510LA
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2. Name and explanation of each part

2.2 EOS column unit

EIectron‘n

Top of the EOS cover was removed




2. Name and explanation of each part

22.1 Movable aperture

! CAYTION

When selecting the aperture of the movable aperture, be careful not o get your
fingers caught in the grip.

e By rotating the aperture selection knob clockwise through the @_)_)_) positions, you
can select an aperture that corresponds to the scale.

e If you wish to switch the aperture in the sequence B | >R |>[L [->], pull the aperture selection
knob forward, rotate it counterclockwise until it stops, then turn it one step at a time.

e  XandY direction fine adjustment knobs used for adjusting the movable aperture.

Aperture selection knob

Y-direction fine adjustment knob

X-direction fine adjustment knob

L— E
Scale Aperture Purpose of use
(umdia.)
3 100 Use when a large current is necessary such as using WDS.
2 30 Used for normal observation, EDS analysis, and etc.
1 20 Used for high resolution observation
0 None Use for maintenance work
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2. Name and explanation of each part

222 Specimen chamber

Specimen chamber

Specimen stage

Backscattered electron detector

Orifice./Sleeve

Interior of the specimen chamber(Front view)




2. Name and explanation of each part

223 Specimen stage

Name Explanation

1 | Xaxis knob The stage moves to this side and the interior
The image moves left and right.

2 | Raxis knob The stage rotates

3 | Yaxis knob The stage moves left and right
The image moves up and down

4 | T axis knob The stage inclines

5 | Z axis knob The stage moves up and down
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Name and explanation of each part
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223a

Stage movement range

! CAUTION

be damaged.

consideration,

The following movement range is based on a sample is not protruded above the holder
surface. If a sample protrudes above the holder surface, the following movement range does not

Secure.

]10mm diameter specimen holder (X and Y axes movable range)

Be sure to move the stage within the movement range,
When it exceeds a range, the stage or holder touches the bottom of objective lens, and it is likely to

The following movement range does not taken sample size

O : Movable with whole range (X=0 to 80mm and Y= 0 to 40mm)
X @ Movable regardless of position of X and Y axes
Z (mm)
) 8 10 15 20 30 40 48
TC)

0 O O O O O O O
10 O O O O O O O
20 O O O O O O O
30 X=01to 80

O O @) O O O
Y=01t0 23
0 X=7t080 | X=7t080 | X=7t080 |X=7t080 | X=7t080 |X=7t080 | X=7t080
Y=0t021 |Y=0t023 |Y=0t040 |Y=0t040 |Y=0t040 | Y=0t040 | Y=0to40
50 X=7t080 | X=7t080 | X=7t080 | X=7t080 | X=7t080 |X=7t080 | X=7t080
Y=0t020 |Y=0t021 |Y=0t040 |Y=0t040 |Y=0t040 | Y=0t040 | Y=0to40
60 X=7t080 | X=7t080 | X=7t080 | X=7t080 |X=7t080 | X=7t080 | X=71080
Y=0t019 | Y=0t021 |Y=0t027 |Y=0t030 |Y=0t040 |Y=0t040 | Y=0t040
X=81080 | X=8t080 | X=8t080 | X=8t080 | X=8t080
70 X X
Y=0t010 |Y=0t025 | Y=0t040 |Y=0t040 | Y=0t040
X=81080 | X=8t080 | X=8t080 | X=810 80
80 X X X
Y=0to 3 Y=0t015 | Y=0t040 | Y=0t040
X=8to 80 X=8to 80 X=8to 80
90 X X X X
Y=0to7 Y=0to 17 Y=0to 35

When the stage is set in accordance with the table, the distance between the bottom of OL (objective lens) and the
specimen holder surface is coming to be kept to 3 to 5mm.

#¢ The stage movement range described to this manul is range of the movement of LGS.

When you install stages (GS, MS) other than LGS, refer to the movement range of a stage described in each

instruction manual.




2. Name and explanation of each part

32mm dimater specimen holder (X and Y axes movable range)

O :  Movable with whole range (X=0 to 80mm and Y= 0 to 40mm)
X 1 Not movable regardless of position of X and Y axes

Z (mm)
. 8 10 15 20 30 40 48
TC)
0 O @) @) O @) @) @)
10 O @) @) O @) @) @)
20 @) O O @) O O O
X=0to 80
30 @) @) O O @) @)
Y=0to 6
40 X=7t0 80 X=71t080 X=71t080 X=7t0 80 X=71080 X=71t080 X=71t080
Y=0to 6 Y=0to 7 Y=0to 40 Y=0 to 40 Y=0 to 40 Y=0to 40 Y=10to 40
50 X=7t0 80 X=71t080 X=71t080 X=7t0 80 X=71080 X=71t080 X=71t080
Y=0to 4 Y=0to 6 Y=0to 13 Y=0 to 40 Y=0 to 40 Y=0to 40 Y=10to 40
60 X=710 80 X=71t0 80 X=7 10 80 X=710 80 X=710 80 X=7 10 80 X=7 10 80
Y=0to 6 Y=0to 8 Y=0to 14 Y=0to 17 Y=0to 40 Y=0to 40 Y=10 to 40
X=8to 80 X=810 80 X=810 80 X=8 to 80 X=8 to 80
70 X X
Y=0to 10 Y=0to 18 Y=0to 26 Y=0to 40 Y=10 to 40
X=810 80 X=810 80 X=8to 80 X=7 10 80
80 X X X
Y=0to 3 Y=0to 15 Y=5t0 40 Y=10 to 40
X=810 80 X=81t0 80 X=7to 80
90 X X X X
Y=0to 7 Y=0to 17 Y=10 to 40

When the stage is set in accordance with the table, the distance between the bottom of OL (objective lens) and the
specimen holder surface is coming to be kept to 3 to 5mm.

Limit range of Tilt

Holder size
10mm ¢ 32mm ¢ 76mm ¢
Z (mm)
8 to 20° 0° to20° 0° t020°
10 —2° t030° —2° t030° 0° to020°
15 —10° t035° —10° t035° —2° t035°
20 —10° t035° —10° t035° —10° t035°

When the specimen holder except the above followings is used, see to the instruction manual of an optional specimen

holder to move the stage.




2. Name and explanation of each part

223b Moving an image on the screen

If you change the WD using the Z axis knob, the visual field on the image rotates, and the shift direction
differs slightly.

A Y-direction is moved in the WD 10mm neighborhood through the X direction to top and bottom
right and left.

It is taken in becoming shorter WD (8mm direction) than WD10mm, and view turns...to the
counterclockwise direction a little.

It is taken in becoming longer WD (48mm direction) than WD10mm, and view turns...to the
clockwise direction a little.

Z axis knob
: 5mm dirction ’

WD5mm direction WD 1 0mm neighborhood WD48mm direction
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2. Name and explanation of each part

224 Main control panel

Name

Explanation

Remarks

1 | MAIN POWER key
switch

Key switch used to set the status of the main power supply
to OFF (O) or ON (1)

2 | VACUUM MODE LV

Switch used for changing over the active data display HV or
LV.

When this switch is ON (switch lamp is lit), the Vac. mode is
setto LV. When this switch is OFF, the Vac. mode is set
to HV.

It is effective with 6510LV,
LA.

3 | SPECIMEN CHAMBER
VENT

Switch used for the specimen chamber and the electron
optical column to atmosphere.

When this switch is pressed for vent, the switch lamp
flashes.  When the specimen chamber and electron
optical column becomes atmosphere pressure, the VENT
switch lamp lights.

4 | SPECIMEN CHAMBER
EVAC

Switch used for evacuating the specimen chamber and the
electron optical column.

When this switch is pressed for evac, the switch lamp
flashes. When the evacuation is completed, the switch
lamp lights.

5 | AIRLOCK CHAMBER
ALC

Switch used for evacuating the airlock chamber
It is effective when opening the GUI

It is effective with airlock
chamber is attached
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2.

Name and explanation of each part

2.25 Rear panel

MAIN BLAKER

VIDEO

RS232C

ETHERNET

AC 100V 8A

Name Explanation Remarks
AC100V 8A Service outlet
MAIN BLAKER The blaker shut down the power suuply when an | Use the braker in case of
overcurrent flows in the system. emergencies.
CAUTION !
Only use the circuit braker in cases of emergencies If the
Braker trips, it indicates a malfunction in the system and
you must contact the JEOL service center immediately.
VIDEO CH1 Connect to [CH1| on the Video Capture Card of the PC. For displaying the Upper-side of the
Sub screen of the SEM-GUI
CH2 Connect to on the Video Capture Card of the PC. For displaying the Lower-side of the
Sub screen of the SEM-GUI
CH3 Connect to[CH3 on the Video Capture Card of the PC. For displaying the SEM-GUI Main
screen
Rear side of the PC
RS232C
ETHERNET Connect to the LAN Card of the PC.
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2. Name and explanation of each part

2.3 OPERATION KEYBOARD (OKB)

Name Explanation
STIGMA Xand Y knobs Correct the astigmatism of the image using the X and Y knobs.
The X knob corrects astigmatism X, and the Y knob corrects astigmatism Y
AUTO switch When this switch is ON (green), Auto stigma starts and stigmator corrected of
astigmatism image appears for a several second later.
MAGNIFICATION MAGNIFICATION knob | The magnification changes.
Turning this knob counterclockwise lowers the magnification, while turning it
clockwise raises the magnification.
FOCUS COARSE switch, Adjusting the image focus
FOCUS knob When the COARSE switch is ON, you can carry out rough focusing using the
FOCUS knob.
When the COARSE switch is OFF, you can carry out fine focusing using the
FOCUS knob.
Tuning the FOCUS knob counterclockwise results in under-focusing, and
turning it clockwise results in over-focusing.
AUTO switch When this switch is ON (green), Auto focus starts and focused image appears
for a several second later.
ACB When this switch is ON (green), ACB (auto contrast and brightness) starts and
optimum image of contrast and brightness appears for a several second later.
PHOTO When this switch is ON (green), perform the acquisition action of the image is
performed.
It is possible to save automatically when Auto Save has been checked with
Setup -Scan and AutoSave'.
VARV AN~ Al V)
If you press the PHOTO switch, click _Seamt | Swm2 | Seand | seant | (on the GUI)
during saving the image, it is canceled.
IMAGE CONTRAST knob Adjusting the image contrast
Turning this knob counterclockwise reduces the contrast, and turning it
clockwise increases the contrast.
BRIGHTNESS knob Adjusting the image brightness
Turning this knob counterclockwise makes the image dark, and turning it
clockwise makes the image bright.
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Explanation of GUI

31 Main window: s ccccccccccccccccccccccccccccee J-]

3.2 Menubar escccececececsccscscococscosnsnscs 3—2

321 Fl@eeeeeereereee e 3-2
322 Bt veerereeerreeiee e 3-3
323 SCIBEM reeerrreerrreeameearretaireasneeant e et e et e et e st 3-4
B2 TOOIS ++vveerreerrreeaireiaee ettt 3.5
3.25  [MAQE «+tereresersrtrtstsnismiessntsssssiitissssisisesest st nsbssasassssnies 3.7
3.2.6 ANAIYSIS «+erererereeee e 3-8
327 HEID oveeeeeeeee 3-9
33  IcONarea -++++ccccccccccccccccsssssscccccs 3-10
331 FIXQHON ICONS - ++veevverererrrmmreaiirsiin sttt 3-10
3.3.2  CUSEMAIZE ICON lISt++++rrvverervrrsmiraiiiieiie s 3-11

34 Imagearea.................--............. 3-—'4

3.4.1  Selection Of the SCrEEM ««««+«+rrrrrrrrrrrrrrrrirririiriririiiiiirririeianane 3-14
34.1.a  Standard LiVe IMAge «««+ eermrerrrenmiiii 3-14
3.4.1.b  Dual SCreen Live IMage -+« +rreermrrrrenrrnii e 3-15
34.1.c DualLive Image:« v 3-16
34.01.d  SplitLive Image e vveeererienii 3-17
34.1e Flexible WIndow IMage «+««+r oeveeerrrnn 3-18
34.1f  Signal Mixing Image -« evrerrvrmim 3-19

3.4.2 Image adjustmem DULEON ++ e vrvrrerrreer e 3-20

343  Image data display- - e 3-21

344  RIGhE-CCK MENU--+wrervveeeeessc 3-22
3442 MaIN SCrEEM +rvvrrrrrrrrrrtrttiittiiitiiibiib 3-22

3440 SUD-SCIEEN «wreeee sttt 3-23



345 Right-dragging MEnU - ««««e  reeeerrmme 3-24

3.5 operafionnaviga*ion oo.ooooooonoo--oo.oooooo:—zs

3.5.1 VACUUM IMBNU v veerrrrnrrmeerremmmnnnnnaetteerrnniaaeeeseenraas 3-25
3,52 USEI LOGiN-+++erereresssreissisissisisi s 3-27
3.5.3 Samp|e Setting .................................................................. 3-29
354 RECIPE e rreerereststs e 3-32
3542 StANAArd cveeereereeerr 3-33
3540 CUSHOM +evreesrrrres it 3-35
355 SHAQE ++evrrerreerre e 3-38
3.5.5.a  POSItioN File ««ereevreemrrmmi 3-40
3550 Z AXiS MOVING LIMit vveevevvresnvmnniie 341
3.5.5.c  Holder SEIBCtioN - «««««««wrrverrvrriiiiiiiiiiii 341
356  IMAQE LiSt -+ vvvevvserrvseniiiii 3-42
357 SEHUP cvevverresr 3-44
35.7.@  1CON LAYOUL -+ cvvvrerrerssiiies i 3-45
3570  AuUto and Preset Mag. «« oo eeerererrmniiniii s 3-46
35.7.C Scan and AUO SAVE ««++rrrrerrrrrrrerrrrani 3-47
35.7.d  SEM data display -« «eeeeeeseermremimiii 3-48
35.7.6  ECOMOME SEIUP «+vrvrrrmrrrresrrerein 3-49
35.7.f  ACHON SEIBCE:++wvreeevrrriiiie 3-50
3.5.8  MAINIENMANCE -++++++vvvrrrrrnrmmmmmmmnmmnnmnnnnrnrnrrrnrsrsrrssrsrrrsesrarrerrenn 3-51
35.8.a Adjusting afilament - o evveri 3-52
3.5.8.h Initializing @ Stage «-««+++ vveerrern 3-54

3.5.8.c Exchanging a filament, Exchanging/Adjusting an OL aperture,
Removing/Mounting an OFifiCe «+++«««xrvrveermmmi 3-55



3. Explanation of GUI

3.1

Main window

0000 16 Jan 2009

Prosue haght

[

v::l:'“ VDI;“:T.I - S5 Captus
No. ltems Explanation

1| Title bar Click the :E: button, the GUI size can minimized.
Click the ﬂ button, the exit message appears and the GUI can be closed.
* E Gray-out display always, it is not possible to use it.

2 | Menu bar The pull down menu of the various functions are arranged.

3 Icon area HT ON,OFF, Scan mode changing buttons and etc. are arranged.

4 Image adjustment button Manual adjusting buttons and magnification changing buttons are arranged.
Adjust the image contrast and brightness, focus manually, and switches the magnification.

5 Image area Left screen : A live image or freeze image of 640 X 480 pixels is displayed
Right screen : A live image (freeze image) of 640 X 480 pixels, four-freeze image of 320 X 240
pixels are displayed. And, various indications are possible depending on the other display mode.

6 | Operation navigation area The operation navigation and operation panel appears depending on the menu selection button.

7 | Vacuum control panel Vacuum sytem is controlled on this panel.

8 | Operation navigation A navigation and menu of the various operations are displayed by opening the operation menu
tab.

9 | Operation menu tab User Login, Sample Setting, Recipe, Stage (If motorized stage is installed), Image list, Setup,
Maintenance
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3. Explanation of GUI

321 File

File | Edit Screen Tools Image Help

Open Image File

Save Image File
Report

Shile View
Srmile Statino
Movie

Add Recipe File

Exit JEOL Scanning Electron Microscope

Open Image File
Image opening window opens.

Save Image File
Image saving window opens.

Report
Starts the DTP program software. (For details, refer to the Chapter 4 4.21.1)

SMile View (An optional Smile View is necessary.)
Smile View is the software for displaying the index image of image data on the personal computer for
easy layout and printing. (For details, refer to the Chapter 4_4.21.2)

Smile Station (An optional Smile Station is necessary.)
The program has a wide-area navigation function which can move the stage (an optional motorized
stage is necessary) so that the position specified on the navigation image comes to the observation
center.

Movie
The recording/playing of a live image is possible.

Add Recipe File
Open the Add Recipe File window. (For details, refer to the 3.5.4.b)
An observation condition can be saved to the Recipe file.

Exit JEOL Scanning Electron Microscope
The end procedure of the instrument is displayed.
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3. Explanation of GUI

322 Edit

Image Clip

Edit

Screen

Image Clip

Tools

You can copy an image to the Windows clipboard. Then you can paste the image into an application such

as Word.
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3. Explanation of GUI

323 Screen

Screen | Toecls  Image Help
E| Standard Live Image

Dual Screen Live Image

Full Screen Live Irmage

Dual Live Image k
Split Live Image 2
Flexible Window Irnage

Signal Mix Image

Standard Live Image
The image area is changes to standard (Left : one, Right : 4-division)

Dual Screen Live Image
The image area is changes to dual screen (Left : one, Right : one).

Full Screen Live Image
Displays the enlarged live image at the full size of the monitor. The image area is changed to enlarged
image at the full size

Dual Live Image
A same field of a live image can be shown with two different signals.

LR  Theimage areais changed to DualLive-Left/Right
UD  Theimage area is changed to DualLive-Up/Down

Split Live Image
Splits one field of view, a live image can be displayed with two different signals. It is possible to change
the division range.

LR  Theimage area is changed to SplitLive-Left/Right
UD  The image area is changed to SplitLive-Up/Down

Flexible Window Image
An arbitrary rectangle area is placed within the main screen, and the rectangle area can be displayed by
another signal. It is possible to change the position and a size of the rectangle area.

Signal Mix Image
The image which mixed two kinds of signals is displayed on the main screen.
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3. Explanation of GUI

324 Tools

Tocls | Image Help

o | Beam |

(e

lank

0L Wobbler
Lens Reset
Stigrna Reset

Tilt Correction

|Z| Auto Focus Tracer
Scaler
Meutralizer
Scan Rotation
Sterec Pair

Probe Current Detector

Chamber Scope

Beam Blank
Activates the Beam Blank.
When the Beam Blank is activated, the specimen is not irradiated by the electron beam, and specimen
damage is prevented.
‘:i}::

¥ When a Freeze image is displayed, the Beam Blank is activated automatically to prevent specimen
damage. The Beam Blank automatically cancels when a live image is displayed.

OL Wobbler

To adjust the OL (objective lens) aperture, the OL current is changed periodically. If the electron beam
deviates from the optical axis, the image oscillates in any direction with high amplitude.

Lens Reset
Activates Lens Reset to remove the hysteresis of the lens to ensure optimum operation condition of the
SEM. (Itis not necessary by the usual observation)

Stigma Reset

Sets the stored astigmatism condition (the factory installed optimum condition). Use it in case that the
image drifts diagonally even if the focus is properly adjusted.

Tilt Correction

Opens the Tilt Correction menu. (For detalils, refer to the Chapter 4_4.12)
This menu is used to correct focus (Dynamic focus) and the magnification (Mag correction) when the
specimen is tilted.

Auto Focus Tracer

Automatically focusing the image when the Z-axis of the stage (only when the motorized stage is
installed) is moved




3.

Explanation of GUI
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Scaler

Opens the scaler menu.
A “distance between the two points”, “angle”, etc. can be measured. The measured data is pasted on the
image.

Neutralizer
It is effective in reducing halation (the image be veiled in haze of white) of the image.

Scan Rotation (An optional Scan Rotation is necessary)
Opens the Scan Rotation menu. (For details, refer to the Chapter 4_4.13)
Rotates the image by rotating the scan direction.

Stereo Pair

Opens the Stereo Pair menu. (For details, refer to the Chapter 4_4.14)
You can save two images in the same field of view at a different angle. For creating and analyzing
three-dimension images, please refer to the user manual of THREE-DIMENSION IMAGE SOFTWARE

Probe Current Detector (An optional Probe Current Detector is necessary)
This detector (PCD) is used to measure the irradiation electron beam current.

Chamber Scope (An optional Chamber Scope is necessary)

Activates the chamber scope (color CCD camera) and enables you to observe inside the specimen
chamber.




3. Explanation of GUI

325 Image

Image | Help

Look-up Table/ Pseudocolor

Quad Screen

Dual Screen

Digital Zeom

Dual Magnification

Look-up Table,~PseudoColor

The brightness of the freeze image on the main screen can be corrected by the grey level data.

Quad Screen
The main screen is divided to four and it can synthesize four image files.

Dual Screen
The main screen is divided to two and it can synthesize two image files.

Digital Zoom
It is possible to display by expanding a part of the frozen image.

Dual Magnification
It is possible to display it on the right-side screen by expanding a part of the frozen image.
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Explanation of GUI

326 Analysis

3-8

(Standard built-in : JSM-6510A, JSM-6510LA)

Acquisition Condition
Displays the Acquisition Condition menu.

Periodic Table
Displays the Periodi Table.

Send Image to Analysis Station
Alive image or a freeze image is sent to the Analysis Sation (software for analyzing).

X-ray Mapping
Performs all the elements mappling in the whole area of the image display area.

Sequential Analysis
Perform sequentially the spectrum acquisition of the point reserved with Spot analysis or Area
analysis.

Clear Analysis History
Erases the cross-marker, line or rectangle area, which show an analysis position




3. Explanation of GUI

327 Help
Help
Contents
About
Contents
Opens the PC-SEM Help window.
About

Opens the SEM program version information window.
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3. Explanation of GUI

33 Icon area

33.1

Fixation icons

ltems Icon Explanation
HT HT Observation is being prepareted (except HT Ready) It is not possible to accept
Wit
Image observation is possible  (HT Ready)
o
5 When you left-click~ at this icon, the HT is turned ON and image can
be observed.
m Image is being observed (HT ON)
=
or When you left-click” at this icon, the HT is turned OFF.
*  Scanl 0 This button is suitable to adjust the image quality.
Sanl
% Scan 2 0 This button is suitable to search for field of view.
Scamd
* Scan3 0 This button is suitable to check the image quality and to observe the detail.
Scand
* Scan4 0 This button is suitable to observe and acquire the precise image.
Scamd
* Photo @ This button is suitable to acquire the checked image and to save the image
automatically.
T *k  The image quality cannot be adjusted.
Freeze 0 An observation image becomes the freeze image.
Freeze
ACB @ Click this button to carry out the automatic contrast/brightness adjustment.
ACE
AF @ Click this button to carry out the automatic focusing
_AF
AS @ Click this button to carry out the automatic astigmatism correction
A5

N
*  If you click one of any scan icons while pressing the right mouse button @ a pop-up menu is displayed and

you can change the scan speed. (except 0 )

3-10
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3. Explanation of GUI

332 Custmaize icon list

Command Icon Explanation
Save Movie Opens the Movie record menu.
Movie
OL Wobbler @ To adjust the OL (Objective Lens) aperture, the OL current is changed
periodically. If the electron beam deviates from the optical axis, the image
\wiobble oscillates in any deirection with high amplitude.
Beam Blank Activates the Beam Blank.
@ When the Beam Blank is activated, thespecimen is not irradiated by the electron
beam, and specimen damage is prevented. When Freeze image is displayed, the
 Blank | Beam Blank is activated automatically toprevent specimen damage.
Stigma Reset @ Sets the stored astigmatism condition (the factory installed optimum condition).
Use it in case that the image drifts diagonally even if the focus is adjusted
Feset properly
Lens Reset @ Activates Lens Reset to remove thehysteresis of the lens to ensure optimum
operation condition of the SEM.
It is not necessary by the usual observation
Image Shift Reset Brings the image to the center of the electrical Shift.
Neutralizer Neutral is effective in reducing the effect of detector saturation (the image veiled

in white). It can only be used for “SEI” signals. Neutral cannot be activated in

Meutrsl case of “REF” signal mode or Low VVacuum mode “LV”
Open Image File ﬁ’ Opens the Open window (adhere to Windows).
Open

Save Image File

Opens the Save window (adhere toWindows).

Add Recipe file

Opens the Add Recipe File window

Standard live image

Click this button to change to the standard screen. (Left:one. Right: 4-division)

Dual screen live
image

Click this button to change to the dual screen.  (Left : one, Right : one)

Full  Screen Live
Image

Displays the enlarged live image at the full size of the monitor.

£ ooim
Stereo pair Open the Stereo Pair menu
EEIEE
Stereo
Tilt correction @ Opens the Tilt Correction menu.
Tilt
send the current E Sends a live image or a Freeze image to the Analysis Station.
i to EDS
mageto to EDS
E@ Performs the All Elements Mapping in the whole area of the displayed image.
X-ray Mapping
X-Map
m Opens the Sequential Analysis dialog.
Sequential Analysis This is used when Spot Analysis and Area Analysis is sequentially
Series carried out.
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3. Explanation of GUI

Command Icon Explanation
Dual Live Image EE' Displays the Dual Live image (Right / Left)..
(Right/Left)

Dual
Dual Live Image E Displays the Dual Live image (Top / Bottom).
(Top/Bottom)

Dual
Split Live Image E Displays the Split Live image (Right /Left).
Right/Left .
(RightLeft) Split
Spit Live Image E Displays the Split Live image (Top /Bottom).
Top/Bott .
(Top/Bottom) Split
Flexible Window :i% Displays the Flexible Window image
I
mage Window

E'i.'E Opens the Mix Image window.
Signal Mix Image

Miz

Opens the Scaler menu.
Scaler

Scaler

Look-up L& Opens the Look-up Table window.
Table/Pseudo Color LT

Eﬂ Opens the Dual Screen menu.
Dual Screen

Dusal

OH Opens the Quad Screen menu.

Elf

Quad Screen

Open the Digital Zoom menu.

[=]jg

Digital Zoom

3
=

Opens the Dual Magnification menu.

=

Dual Magnification

=
=
5

Report Starts the DTP program software, and opens the DTP window.

P
@
=3
=]
=t
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3. Explanation of GUI

Attachments
l+ems Icons Explanation
Probe Current Detector 9 PCD is used to measure the irradiation electron beam current.
PCD is useful for X-ray analysis (EDS / WDS), where it is essential to regulate the
FCD

beam current to reproduce a specific condition.

Chamber Scope

Activates the Chamber Scope.

Scan Rotation

o] i

Opens the Scan Rotation menu.

SRT
SMV Starts the Smile View program.
S
SMS Starts the SMile Station program.
SH3
Frame Shift The image can be moved by a specified fraction of the field (10 to 100, 200

&l

:

percents).
If 50% is specified as the frame moving range, the field of view will move half way,
and if 100% is specified, it will fully move to the adjacent field.
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3. Explanation of GUI

34 Image area

34.1 Selection of the screen

341a Standard

Live Image

Click the Std. Icon , or select menu bar Screen = Standard Live Image.
Std,

Main screen

Sub screen

Hems

Explanation

Main screen

Display size : 640><480 dots (one image)
The observation image (Live or Freeze image) is displayed

Sub screen

Display size : 320 X240 dots (four images)
The motor drive stage can control with the image file and/or snap shot image.

* Displays only frozen image
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3. Explanation of GUI

34.1b Dual Screen Live Image

Click the Dual icon , or select menu bar Screen = Dual Screen Live Image.
Dhueal

Freeze icon Signal name

Freeze button

Screen 1 Screen 2

Screen selection frame

Hems Explanation

Screenl Display size : 640480 dots (one image)
The observation image (Live or Freeze image) and/or image file is displayed

Screen 2 Display size : 640480 dots (one image)
The observation image (Live or Freeze image) and/or image file is displayed

Screen selection frame | The active screen is displayed with the blue frame.

The operation of the image adjustment (contrast, brightness, etc.) can be performed
only on the active screen.

By clicking the screen having no frame, the clicked screen becomes active.

Freeze Icon Screen 1 and Screen 2 become Freeze at the same time by clicking the Freeze icon.
When the Freeze is released, both screens are simultaneously released.
When the Screen 2 is Freeze beforehand, only Screenl becomes Freeze.

Freeze button By clicking the Freeze button, a live image or a Freezel image is displayed alternately
in the Screen 2 only.

The Freeze button can be used when you select the Screen 2

In case of “Dual screen Live Image”, you cannot use a “Scanl”, “Wobbler”, “Edit" and “Image”.
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3. Explanation of GUI

34.1¢c Dual Live Image

Click the split live icon (left/right) (top/bottom) or select Menu bar Screen =
Dual Dual

Dual Live Image = LR, /UD

Screen 1

Sample ooon

Sample

Screen 2

Screen 1

Screen 2

16 Jan 2009

[tems Explanation

Screenl Display size : 320 480 pixels (Horizontal division)
Display size : 640 X 240 pixels (Vertical division)
The observation image (Live or Freeze image) and/or image file is displayed

Screen2 Display size : 320 480 pixels (Horizontal division)
Display size : 640 240 pixels (Vertical division)
The observation image (Live or Freeze image) and/or image file is displayed

Screen selection frame | The active screen is displayed with the blue frame.

on the active screen.
By clicking the screen having no frame, the clicked screen becomes active.

The operation of the image adjustment (contrast, brightness, etc.) can be performed only
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3. Explanation of GUI

34.1d Split Live Image

Click the split live icon (left/right) (top/bottom), or select Menu bar Screen =
¥ plit

Split Live Image = LR, /UD.

Screen 1
Screen 1

Screen 2

Sample ooon 16 Jan 2009

Sample ooon 16 Jan 2009

Screen 2

Items Explanation
Display method When you change the screen to Split Live Image from the Standard Live Image ;

Screenl : The present signal on the main screen (Standard Live Image) is displayed
Screen2 : Display a previous signal.

*k Default : SEI-SEI

Screen selection frame The active screen is displayed with the blue frame.

The operation of the image adjustment (contrast, brightness, etc.) can be performed only

on the active screen.
By clicking the screen having no frame, the clicked screen becomes active.

Horizontal division By dragging the blue frame, you can change the frame rate.

Vertical division By dragging the blue frame, you can change the frame rate.
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Explanation of GUI

3-18

34.1e Flexible Window Image

Click the Flexible window icon , or select Menu bar Screen = Flexible Window Image,

nfindow

oo [ow [ [ [ w
o - I T

Icmm:wm Fescus R X &ar!

Screen 1
Screen 2
0000 1E; Jan 2009
Hems Explanation
Display method When you change the screen to Flexible Window Image from the Standard

Live Image ;

Screenl : The present signal on the main screen (Standard Live Image) is displayed
Screen? : Display a previous signal.

*k Default : SEI-SEI

Screen selection frame

Displays the active screen with the blue frame.

The operation of the image adjustment (contrast, brightness, etc.) can be performed
only on the active screen.

By clicking the screen having no frame, the clicked screen becomes active.

Changing a frame rate

By dragging and dropping the edge of the blue frame, you can change the frame rate.

Moving a frame position

The frame can move anywhere in the main screen by dragging.
* The motorized stage cannot be moved within the frame (screen2 ) by dragging.




3. Explanation of GUI

34.1f Signal Mixing Image

Click the Mix icon , or select Menu bar Screen = Signal Mixing Image.

Mix display screen

Signal 2 screen  (blue frame : selection screen)

Signal 2 screen

Operation panel

ek arel it miage sgnals. e main age v the ek i depined
i b nch mczed b

5
i

Sample

Hems Explanation

Signal mixing screen Display size : 640480 pixels (one image)
The observation image (Live or Freeze image) is dispayed

Signal 1 screen Display size : 320 X 240 pixels
The observation image (Live image) is dispayed

Signal 2 screen Display size : 320 X 240 pixels
The observation image (Live image) is dispayed

Screen selection frame The active screen is displayed with the blue frame.
The operation of the image adjustment (contrast, brightness, etc.) can be performed
only on the active screen.

By clicking the screen having no frame, the clicked screen becomes active.

Signall Changing the signal to display is possible.
Signal2 Changing the signal to display is possible.
Scroll bar Changing the mixture rate is possible using the scroll bar.

Memorizes the previous mixture rate.
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342 Image adjustment button

Adjusts the image quality and focus, etc.

‘ Contrast Brightness Focus Stig X

a0 | 1o | 1000 | 10000 | 100000
Mag - Mag =

Stig Y

Hems

Icon

Explanation

Contrast

Cortrast

Adjusts the image contrast manually.

Rough (Fine) adjustment is possible by dragging the right (left)
mouse button on the image.

Brightness

Brightness

Adjusts the image brightness manually.

Rough (Fine) adjustment is possible by dragging the mouse right

(left) button on the image.

Focus

Focus

Adjusts the image focusing manually.
Rough (Fine) adjustment is possible by dragging the right (left)
mouse button on the image.

StigmaX, StigmaY

Stig X Stig Y

Adjusts the image stigmatism manually.

Rough (Fine) adjustment is possible by dragging the right (left)
mouse button on the image.

Mag —

Mag - |

When the left mouse button is clicked once, the magnification
decreases by one step.
When keep pressing it, the magnification increases until the lowest

magnification.

Mag +

Mag +

When the left mouse button is clicked once, the magnification

increases by one step.

When keep pressing it, the magnification increases until the highest
magnification.

Preset

Magnification

an

| 10 | 1000 [ 10000 | 100000

The present magnification switches to the "Preset magnification” by
clicking the button.

The "Preset magnification” can be changed by using the Setting in

the Operation menu tab.
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343 Image data display

The image data can be displayed on the bottom of the main screen shown to the below. The ON/OFF of
the image data and the background of the image data can perform by the Setup of the operation

navigation area.

SEl  30kV

Sample

WD8mm 3 30Pa

¥10,000 1pm
0000 16 Jan 2009

Items Explanation
SEl The detected signal is displayed, and it changes by changing the signal.
Signal Data display
SEI SEI (Secondary electron image)
BEIW BEC (Backscattered electron — composition image)
BET (Backscattered electron — Topographic image)
BES (Backscattered electron — shadow image)
LVSE LVSE (Low vacuum secondary electron image)
EMF EMF (Electromotive force image)
CLD CLI (Cathodeluminescence image)
CLDIR CLI
AUX AUX
REF REF (Refrected electron mage)
Dual DLI (Dual image)
Split SPI (Splitimage)
Flexible FXI (Flexible window image)
Signal mixture MIX (The mixture image of two kind of signals)
30kV The accelerating voltage is displayed. (It changes depending on the selected accelerating
voltage)
WD8mm The WD (working distance) is displayed by converting the Objective lens current.
(It changes depending on the focusing value)
SS30 The Spot size is displayed. (It changes by increasing or decreasing the spot size value.)
30Pa The specimen chamber pressure is displayed. (It changes by setting the pressure.)
%k The specimen chamber pressure is displayed only when the vacuum mode was set to Low
Vacuum mode.
X10,000 The magnification is displayed. (It changes by enlarging or reducing the magnification.)

Micron value and micron marker

The bar and the distance value corresponding to a present magnification are displayed.

(It changes by increasing or decreasing the magnification.)

sk Micron bar: It can be displayed on the screen by dragging it with the left mouse button
click, and it will turn out if you release the button.

Sample The label entered by Setup in the Operation menu tab is displayed.
0000 The number of counter entered by Setup in the Operation menu tab is displayed.
16 Jan 2009 The current day/month/year are displayed.
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3. Explanation of GUI

344 Right-click menu

344a Main screen

\
When you click the right mouse button @ in the main screen, the pop-up menu appears.

Image Shift Reset
Center foom OMN/OFF

— —r=a = ===

Frame Step 3
ltems Explnation

Spot Analysis The spot analysis on the position where the right mouse is clicked on the image can be performed.
(For A/LA model)

Line Analysis The line analysis analysis on the position where the right mouse is clicked on the image can be

performed.  (For A/ILA model)

Reserve a spot analysis The reservation on the positions where the right mouse is clicked on the image can be performed.
(For A/ILA model)

Image Shift Reset The image can be returned to the original position after being moved.

Center Zoom ON/OFF Switchs the function to Click center or Click center zoom.

Frame Shift ON/OFF Switches the function to Frame shift or Image shift.

The image can be moved by a specified fraction of the filed (10 to 100, 200 percents).
Frame Step If 50% is specified as the frame moving amount, the field of view will move half way, and if 100% is
specified, it will move all way to the adjacent field.
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3. Explanation of GUI

344b Sub-screen

N
If you click the right mouse button @ in the sub-screen at the “Standard Live Image” , the pop-up

menu will appear.

Snap Shot

Open Image File...

LA
Eu

ve Image File...

Clear Marker
Clear All
ltems Explnation
Snap shot The image of the main screen is displayed on the sub-screen as a snap shot image.
The motorized stage can control using the frozen image.
Open Image File Displays the “File Open window”.
Save Image File Displays the “Save as window”.
Clear Marker The specified marker on the snap shot screen is cleared.
Clear All An all image on the snap shot screen is deleted.

Snapshot butt
SnapShot screen fapshot bution

ke — -
IR
(I

P

o

-

Sample 0000 16 Jan 2009

ltems Explanation

Right-click, If you select the Snap Shot in the pop-up menu or click the “Snapshot” button, the sub
Snapshot button screen image will display the image on the main screen as a snap shot image.

*  Snap shot function cannot be used with the Scanl
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3. Explanation of GUI

345 Right-dragging menu

—b
If you drag @ in the main screen with the right mouse button, the rectangle frame will be drawn and a

pop-up menu will appear. (It is effective when an EDS is installed)

[tems Explanation

Area analysis The area analysis of the rectangle area drawn by dragging the right mouse button can be performed.

Reserve an area analysis. | The reservation of the rectangle area drawn by dragging the right mouse button can be performed.

Zoom The image in the rectangle area is moved to the center of the image display area, and it can be displayed
with full size
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3. Explanation of GUI

3.5 Operation navigation

35.1 Vacuum menu

The vacuum control menu is always displayed.

Fﬂt‘.kﬂ Ciechion hlecrozcon

Fle Edt Sereen  Toss lmage  Help

Sampie 0000 16Jan 2009 x=1q

Frote.shes; bt

_— it poston <] .......... | - -
High Low ::Lﬁ
Vacuum Vacuum 2 Mewve Lt
B
Usar Login Samgle Samng Racica Stage | rage Lint Setp [rr—
Hems Explanation
Draw Out Click the Draw Out button to switch the evacuation control at the draw out.
Airlock Click the Airlock button to switch the evacuation control at the airclok.

*  An optional ALC/ALS is necessary.

Vacuum status display Displays the vacuum status in the specimen chamber.

VENT Click the VENT button to start the venting the specimen chamber.

During VENT : The button lights flashing. (button color : orange)

After VENT is ended : The button lights. (button color : orange)

EVAC Click the EVAC button to start the evacuating the specimen chamber
After EVAC isended :  The button lights. (button color : green)

When you click the VENT,~EVAC button, the message dialog is displayed.
Click the OK button to start the vacuum operation.

Message
'e.' Do you want to vent?
[ ok || Cancel |
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3-26

ltems Explanation
High Vacuum When you click the High Vacuum button, the message dialog is displayed.
Click the OK button to set the vacuum mode to High Vacuum.
Low Vaccum When you click the Low Vacuum button, the message dialog is displayed.

Click the OK button to set the vacuum mode to Low Vacuum.

Vacuum Mode

The following operation menus can be used by switching the vacuum mode to the low
vacuum mode. (It is effective with LV,'LA model)

Pressure adjustment

P | ,
| button :  The pressure value decreases (specimen chamber pressure

goes low)

| DOWN | . .
button :  The pressure value increases (specimen chamber pressure

goes high)

Combo box

10-270Pa (5Pastep : 10 - 130Pa, 10Pastep : 130 - 270Pa)

When you select a desired pressure in the combo box, the pressure adjustment is
performed automatically.

The pressure value to use well is displayed on the first.

%  Default value : 30,50,70,100Pa

Srart

Select a desired pressure in the combo box, and click the Star+ button.
The pressure adjustment is started.

Stop

Click the Stop button to stop the pressure adjustment.




3. Explanation of GUI

352 User Login

Menu button

1pm
0000 16 Jan 2009

Items Operation/Explanation
Menu button Displays the operation menu of the “Logon/Logoff".
Log on/Log off ) o .
The operation menu of the “Logon” is displayed when starting the SEM program.
Add User File Displays the operation menu of “Add User File”.
Delete User file Displays the operation menu of “Delete User File".
Edit User File Displays the operation menu of the “Rename User File".

Backup User File

Displays the operation menu of the “Backup User File”.

Install User File

Displays the operation menu of the “Install User File".

Log on User list The registered user name is displayed.
Log on Select the user name from the user list and click the Log On button
Log off User logged on Displays the “User logged on”
Log off Check the user name and click the Log Of# button.
A message of “ Do you really want to log off ? " is displayed, and click the OK button.
Add User File User Name Enter the user name.
Add A new user is registered by clicking the Add button, and the “User Login” operation

navigation closes.
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3. Explanation of GUI

ltems

Operation/Explanation

Delete User File User list

The saved user list is displayed.
Click the user name to delete from the combo box.

Delete

The selected user is deleted by clicking the Delete button.

Edit User File User list

The saved user is displayed.
Click the user name to edit from the combo box.

New User Name

Enter a new user name.

Rename

The user name is changed to a new name by clicking the Rename button.

Backup User File | Refer

The destination of the media and the directory is displayed by clicking Refer button.

Backup The user file is saved to the specified media by clicking the Backup button.
Install User File Refer The destination of the media and the directory is displayed by clicking the Refer button.
Install The user file is installed to the PC by clicking the Install button.
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3. Explanation of GUI

353 Sample setting

Sample

Semry v
VENT EVAC v
Laga v
Vacuum Mode A
Crsen n ope
High Low v

Vircuum Vacuum

1um
0000 16 Jan 2009

Items Operation/Explanation
Operation flow | Removing the specimen | The * Removing the specimen ” procedure is displayed by clicking the Removing the
button specimen button.
(For draw out) Setting The setting the specimen procedure is displayed by clicking the Setting button.
Navigation The “Navigation Image Acquisition” procedure is displayed by clicking the Navigation
button. The Stage Navigation System will start.
*k  An optional motorized stage and SNS are necessary.
Choose a recipe The “ Choose a recipe “is is displayed by clicking the Choose a recipe bottun.
Evacuating the chamber | The “Evacuating the specimen chamber” procedure is displayed by clicking the
Evacuating the specimen chamber button.
Operation flow | Removing the specimen | The “Removing the specimen” procedure is displayed by clicking the Removing the
button specimen button.
(For airlock) Evacuating the chamber | The “Evacuating the specoimen chamber” procedure is displayed by clicking the

Evacuating the specimen chamber button.

Choose a recipe

The “ Choose a recipe “is is displayed by clicking the Choose a recipe bottun.

Removing the | VENT Standard Completely venting the specimen chamber. *  Bu, Amodel : gary-out
specimen Mode Slow Gradually venting the specimen chamber. Use a “Slow” for samples such as powders
which are easily scattered. c  Bu,~Amodel : gary-out
VENT Click the VENT button to start the venting in the specimen chamber.

During VENT : The button flasing lights. (button color : orange)
After VENT is ended : The button lights. (button color : orange)
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3. Explanation of GUI

Hems

Operation/Explanation

Setting

Holder selection

The specmen hider is selected by clicking the holder graphic display.
The holder graphic display scrolls using the slide bar.

Kind of holder :

10mm dia. (10mm dia. X 5mmh or 10mmh)
32mm dia. (32mm dia. X 5mmh or 10mmh)
51mm dia. (51mm dia. X 5mmh or 10mmh)
76mm dia. (76mm dia. X 5mmh or 10mmh),
SEMpore32mm dia.

SEMpore51mm dia.

Wafer 102mm dia.

127mm dia.

152mm dia.

SHX

N

*  When an optional motor drive stage is installed

Enter the protruding
height

When the specimen protrudes above the holder top, make sure to input the
specimen protruding height. The stage moving range ( Z axis ) is calculated
automatically base on this input. This can prevent the specimen from contacting the
detector, or other components.

Example)

If you input Z0mm as a protruding height, the Z axis moving range displays from
WD5mm to WD28mm, and the actual Z axis can be moved between 25mm and
48mm.
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ltems

Operation/Explanation

Navigation

Capture

The navigation image is displayed on the navigation screen by clicking the Capture
button.

Also, the navigation image is displayed at the stage of the operation navigation area
in the Stage tub.

If you click the Capture button while the navigation image is displayed, the previous
image is replaced to the captured image.

Capture position

Stage type :

2-axes (X, Y) : X=Automatic, Y=Automatic, Z=10mm, T=0° . R=0°

3-axes (X, Y, R) : X=Automatic, Y=Automatic, Z=10mm, T=0° . R=Automatic
3-axes (X, Y, Z) : X=Automatic, Y=Automatic, Z=Automatic ., T=0° . R=0"
5-axes (X, Y, R, T, Z) : X=Automatic, Y=Automatic, Z=Automatic . T=Automatic.
R= Automatic

Save

The navigation image can be saved by clicking the Save button.

Display

The navigation image is displayed at color on the main screen.

Choose a recipe

Refer to the “3.5.4 Recipe”

Evacuating the chamber

EVAC

Starts the evacuation in the specimen chamber by clicking the EVAC button.
During EVAC : The button flashing lights. (color : green)
After EVAC is ended : The button lights (color : green)

1 The image appears automatically after complete evacuation
Tick : The image appears automatically after complete evacuation
Non-tick : After complete evacuation, HT keeps OFF and the image does not appear.

Vac Mode

High Vacuum Mode
A message appears by selecting High Vacuum Mode. The vacuum mode is

switched to “High vacuum” by clicking the OK button in the message.
* BU, Amodel : gray-out

Low Vacuum Mode

A message appears by selecting Low Vacuum Mode. The vacuum mode is
switched to “Low vacuum” by clicking the OK button in the message.

* BU“Amodel : gray-out
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354 Recipe

File  Edt  Sereen  Tools  Image  Help
m o/selslo|o
Cortrs ngroness eaa E RgY
— , ,
Sample
St 8 mcm @ adeifecos ) Comomim Fincgm
Dvarw Ot
| Rossy |
b 2 2t
VENT EVAC
— o
High Low
Vacuum Vacuum
Hich Magrficaton
User g Fckin | e e Lt S T
l+ems Operation/Explanation

Recipe Selection

Standard Recipe

The list of the standard recipe is displayed.

Customize Recipe

The list of the custom recipe is displayed.

3-32




3. Explanation of GUI

354a

Standard

When you observe a sample to observe for the first time, and the sample which do not understand the
observation condition, the "Standard" can set automatically to the most suitable observation condition by
only selecting the type of the sample.

Tiekt Yz oe No.
Matel/ Mneral

st specimen siecticaly condustive?
EVAC |
L | J ot spacimen cazted ?
d s Do you wani o abseive the soecimen i low vacuum mode 7

Low | Do vou wario padom EDS wskvs 7 o ves ™

Cickth [OK] btonto sl e chasrvatin condin ok [ Coen

Hems

Operation/Explanation

Thumbnail list

The image is displayed according to the specimen classification.
Metal/Mineral, Organic (Textile « Polymer) , Inorganic (Glass + semiconductor) , Biological Sample,

Universal, High magnification

Condition

Is the specimen electrically conductive?
Yes : The specimen with coating is selected. See Table of Observation conditions next page.

No : Proceed to the next question.

Is the specimen coated?
Yes : " With coating” condition is selected. See Table of Observation next page.

No : ” Without coating “ condition is selected.

Do you want to observe the specimen in the low vacuum mode?
Yes : " Low —Vacuum Observation “ condition is selected. See Table of Observation next page.

No : ” Low-Voltage Observation “ condition is selected.

Do you want to perform EDS analysis?
Yes : "EDS " is selected. See Table of Observation next page.

No : " Observation” is selected.

OK

By clicking the OK button, the observation condition is set according to the sample classification.

Cancel

The thurmbnail list (Image list) is displayed.

3-33




3. Explanation of GUI

Table of Observation Conditions

Without Coating
With Coating Low-Voltage Low-Vacuum
Ob i Ob i
Standard Sample Mag. servation servation
SS SS SS Specimen
AccV AccV AccV Chamber Press.
Observation| EDS Observation Observation| EDS Pa
Metal - Mineral 20 50 60 15 50 15 50 50 30
Organic
10 50 60 1.0 50 10 60 65 40
(Textile + Polymer)
Inorganic Minimum
o 15 50 60 1.0 50 15 60 65 40
(Glass -+ Semiconductor) | Magnification
Plant -  Biological
10 50 60 1.0 50 10 60 65 50
sample
Univarsal 15 50 60 1.0 50 15 60 65 30
High magnification 20 35
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354b Custom

Add

RELIPE

Click Recipe icon or select Menu har File=>Add Recipe File,

_Add
Add
Enterthe recpe nme 2nd cie the [Acd] bution i
[ [ 2 | [ Conce
o sl Boo Vokage 306V S el
ag X100 Presaure Ve, Mode v
X fm) +10381 Y fum) 11107 Z{mm) 5588
Rideg) s T feg) 0000 Dete 0301 16
|
Items Operation/Explanation
Image The image on the main screen is displayed
Condition The present observation condition is displayed.
Signal, Acc. Voltage. Spot size, Magnification, Pressure, Vacuum mode
X (mm), Y (mm), Z (mm), R (deg). T (deg). Date (yy.mm.dd)
Add Click the Add button to save the image on the main screen in the custom recipe.
Thumbnail list : the image is added sequentially on the left top.
Cancel Click the Cancel button to return to thumbnail list.
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Using

Performs the call of the observation condition that a user set. Click the left mouse button on the thumbnail.

Vacuum Status

[ owmeou

‘ VENT EVAC ‘
Vacuum Mode

 High | | Low |
- Vacuum

ltems Operation/Explanation
Tumbnail The added recipes are displayed with the thumbnail list.
If there are many-added recipes, the recipes (thumbnail) can be scrolled by the slide bar.
Condition When you click the thumbnail image, the observation condition is displayed.

Signal, Acc. Voltage, Spot size. Magnification, Pressure, Vacuum mode. X (mm). Y (mm).
Z (mm), R (deg). T (deg). Date (yy.mm.dd)

Move the stage to the saved

image position

Tick : The motorized stage is moved to the saved image position.
Non-tick : The motor drive stage is not moved.
(It is effective when the optinal motorized stage is installed.)

OK

Click the OK button to set the observation condition.

Cancel

Click the Cancel button to return to the thumbnail list

3-36




3. Explanation of GUI

Ve,

N When the right mouse button is clicked 7) on the thumbnail, the pop-up menu

¢ N
Rename Recipe

Delete

is displayed and the following operation can be performed.

Rename Recipe

Select Rename Recipe from the pop-up menu.

DO Hlock Changs the recpe name and cick the 1] button,
[ Reasy | = [
VENT || Evac s . Vol o
o = Ve e
“Vacuum Mode
S —— X e} Y o
High Low
Vacbum | | Vacuum — e
2 w || cown
St
User Login SargleSening | Recipe Siage image List Setup Mainternce
o o
Iltems Operation/Explanation

Image

The selected image is displayed.

Recipe name input box

Change the recipe name.

Condition The observation condition is displayed.
Signal, Acc. Voltage. Spot size, Magnification, Pressure, Vacuum mode
X (mm). Y (mm). Z (mm), R (deg). T (deg). Date (yy.mm.dd)
OK Click the OK button to rename the recipe.
Cancel Click the Cancel button to return to thumbnail list.
Delete

Select Delete from the pop-up menu..

| DreeOut Hatock Do you rsaly want 10 delete 7
T e [

VENT EVAC Sgral SE) Ace. Voltage 3 Sootaze

Mag X Pressure Vac Mode

“Vacuum Mode
MR —p— Xfer) - s

High Low
| Vacuum | | Vacuum e T o)

— DawN

User Login. Samgle Seting | Recipe: Siage. Image Liat Setup. Mainterance
o o
Items Operation/Explanation

Image The selected image and observation condition are displayed.
Delete Click the Delete button to delete the selected recipe.
Cancel Click the Cancel button to return to thumbnail list.
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355 Stage

This command is used to move the stage to search the field of view.

F;mw Ciechion hlecrozcon

Fle £t Soeen  Tesks  lmage  Melp

waa

Cotne | Beness

Sampile

m clele[slelo o

et o M | aca
[ o0 |1

0000 16 Jan 2009

User Login Samply Saming Racips Staph Iruage List Senc [

Hems

Operation/Explanation

Position File

Click the Position File button to display the position file. (For details, refer to the 3.5.5.a)

Previous Position

If you click the Previous Position button, the graphic display and the coordinates are changed to the
previous ones where the stage has moved by such as Position File, Enter Coordinates, Initial Position,
Previous Position or Moving by the +marker. And the message is displayed.

Click the Yes button to move the stage to the previous position.

Backlash When the Backlash button is clicked, the stage will move by -0.1mm from the present position and
return to the previous position before Backlash starts.
Initial Position If the Initial Position button is clicked, the message “ Confirm your move ? " is displayed.
When the Yes button is clicked, the stage is moved to the following positions.
X=0.0mm, Y=0.0mm, T=0.0° .R=0.0°
SNS Switch Click the SNS Switch button to chage the navigation image on the holder graphic display.
*k  An optional stage navigation system is necessary.
SNS Capture Click the SNS Capture button to capture the navigation image.

*  An optional stage navigation system is necessary.
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ltems Operation/Explanation
Holder selection Click the Holder selection button to display the holder selection menu.
(For details, refer to the 3.5.5.h)
Protruding heigh If the specimen protrudes above the holder top, be sure to input the specimen height.  That is, when the

specimen protrudes above the holder top, inputting the specimen height (H=0 to 43 mm) before moving
the stage makes it possible to appropriately limit the specimen-movement range (Z direction). ~ This can
prevent the specimen from contacting the detector, or other components.

Example)

A set height (input the protruding height) is protruding height above the holder top. If you input 20mm, it
is a range that can be moved from WD5mm to WD28mm, and the height of the stage becomes a moving
range from 25mm to 48mm.

Z Axis Moving Limit

Click the Z Move Limit button to display the Z axis moving limit menu.
(For details, refer to the 3.5.5.c)

Graphic display

Left display : The specimen chamber as viewed from the top
Right display : The specimen chamber as viewed from horizontal direction.
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355a Position File

| O Ot Airtock Add Position File R Holder Size
[ Rear ] ——
= = = = Aad Dl —
: VENT EVAC | i Protnuding hesght
x‘ - Crmm
cyum Made | v . -
r
SNS Capture:
—— ZMove Lot |
User Lagin Samgle Setting Recipe | Stage | tmage List Setup Maintenance
ltems Operation/Explanation
Position file list The added position file is displayed.
Add Position File Add To add the current position in the Position File, click the Add button.
Delete To delete the selected file in the Position File, select the file to delete and click the Delete button.
Number If you tick the counter, the counter is displayed below the file name.

The seqentiall adding the files are possible with the same file name.
Example) Sample001

Stage position Coodinates The stage coordinates are displayed.
display
Move If you select the coordinate file in the list and click the Move button, then the stage moves to the

selected coordidnates.

Cancel Click the Cancel button to return to the stage menue.
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355b

Holder Selection

Sage Operation 5 S& Hokder Siza
Paston Fie ! =
Protnuding heght
Omm
SNS Switch
SNSCapnre | o N yr
|-
User Login Sample Setting Recipe Stage image List Setup Maintenance
ltems Operation/Explanation
Holder list The holder list is displayed.
OK Click the OK button to display the selected holder on the graphic display.
The movement of the stage is limited corresponding to the selected holder.
Cancel Click the Cancel button to return to the stage menu.
355c Z Axis Moving Limit
Vacuum Status
=TT e Stage Cperation x Hokder Size
Please use at the nommal obsanvation mode. L _j‘?‘_": -
| venr EVAC el sl
—_— Z s s movable p to 5 mm. Twm
Vecuum bode R e R e e e v s wben o o
SNS Switch the specimen protrudas from s holder
| V;l;:",' ,V,t‘l;:-"", Setean — ZMovelim |
o |
User Login Sample Sefiing Flecipe | Siage tmage Lint Setup Manzenance
ltems Operation/Explanation
Normal Mode Z axis of the motorized stage can not be moved to less than 8 mm to prevent collision. Please use at the

normal observation mode.

High Resolution Mode

Z axis of the motorized stage is movable up to 5Smm. Please use when you observe an image at high

magnification.

* Note that the specimen may damage the various detectors if the specimen

protrudes above its holder,

Close

Click the Close button to set the Normal Mode or High Resolution Mode.
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356 Image List

[ HEn -'L-.;I&HT T
“Hle fdt Seoen Took Image Help
m ojclec/ele| (ele]e] @E

ofF Boaed || Smed | saes

Freeze... Fse pase save Cancel

om

0000 16 Jan 2008

Vienan Mede

i (B
Items Operation/Explanation
Directory Open the saved image from the combo box.
SMile View The SMile View button becomes active if an optional SMile View is
installed.
Thumbnail Image list The saved image files are displayed with the thumbnail list.
If there are many saved image files, it can be scroled! with the slide bar.

Duble-click the left mouse button on the thumbnail image to display the zoom view in another window (Default : 640 X 480), and

following buttons are displayed.

Items Operation/Explanation
Original size The image is displayed with the pixels of the image file. ~ (The button name changes to “Window size”.)
Window size The image size is matched to the window. (The button name changes to “Original size”.)
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\"/

- - Wi
it ﬂ

N When the right mouse button is clicked 73 on the thumbnail, the pop-up menu is displayed and the
following operation can be performed.

Move the stage

The stage is moved according to the stage information of the stored image.

Rename File Name

Seelct Rename File Name from the pop-up menu.

‘ Do O Fatock Enterthe rew il name and cick the [0K] buttan,
_ ] i
VENT EVAC Sgnal SEI Acc. Vatage Tl Spotsize 00
= B VHL""‘ X fmm) 2014 ¥ fom) 2025 Z fom) 5530
poliolul FUm, R deg) oea T deg) 0003 Dae 21218
User Logs Sample Seting Fesipe Siage image List Setup Mainterance
ltems Operation/Explanation
Image The selected image is displayed.
File name input box Change the file name.
OK Click the OK button to change the file name.
Cancel Click the Cancel button to return the thumbnail list.
Delete
Select Delete from the pop-up menu.
‘ nw-m | fitock D o ol warkt 1o delete 7
| Reasy | 1« e o)
VENT ] EVAC Sgnal SEI Acc. Volags T Spotsize 00
ik G X frm) 2014 ¥ fm) 2025 Z ) 5958
Vacuum Vacuum R ideg) 0.000 Tideg) 003 Dt 08.12.18
User Login Sample Setiing ‘Recipe Stage | image Lint Setup Marterarce
ltems OPeration/Explanation
Image The selected image is displayed.
Delete Click the Delete button to delete the selected image
Cancel Click the Cancel button to return to thumbnail list.
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357 Setup
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T 1 Seanning Uiy Migroseor

Fle Edé  Soeen  Teeks  lmage  Help

m (sleleslelo] (olele) (@@
Freaze._. et past Save Cancel
SEl 30KV WDSmm 1um D —
Sample 0000 16 Jan 2008
[ ,
| Reaqy ] —
VENT EVAG Sen ond At Save
SEM Dita Doty
o e Eom Mot 5ot
Low -
Vacuum Vacuum 0Ol m
Eul | | Dl
Vot Login ‘Sorch 56y Recor S Tege Lt 1 S [ [
ltems Operation/Explanation

Icon Layout

The “Icon layout” panel is displayed by clicking the lcon Layout button.
(For details, refer to 3.5.7.a)

Auto and Preset Mag.

The “Auto and Preset Mag.” panel is displayed by clicking the Auto and Preset Mag, button.
(For details, refer to 3.5.7.b)

Scan and Auto Save

The “Scan and Auto Save” panel is displayed by clicking the Scan and Auto Save button.
(For details, refer to 3.5.7.c)

SEM DataDisplay

The “SEM data display” panel is displayed by clicking the SEM data display button.
(For details, refer to 3.5.7.d)

Eco Mode Setup

The “Set Wait mode” panel is displayed by clicking the Eco Mode Setup button.
(For details, refer to 3.5.7.e)

Action Select

The “Define the mouse operation” panel is displayed by clicking the Action Select button.
(For details, refer to 3.5.7.f)
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357a

Icon Layout

Draw Out | lean 3
[ Reasy | I Bl e e
ot P g e =
1 I The image can be moved epecfied fraction of the fieid (1010
VENT | | Evac | ScanandhdoSave T -t
Do | Do Mg
el oo Mk Sy :S'g*'r_ -
High | | Low Petian Select et et e e et e e i
vacuum | | Vacuum ‘EHEI R EE R =)
S Dual | |Wobble _Eﬁaﬂk: Fesat| | Reset | | Reset __Ealer: Meutral| |Mmia | Open SAT | | Save | ! Full | | Dual
Defzut Delete oK Canesl
User Login Sample Setiing Recipe Siage mege List | Setup Mirtenance
ltems Operation/Explanation
Command All icon names of the standard and/or optional attachment are displayed.
Icon Dislay The selected icon from command list is displayed.
Explanation The explanation of function of the icon is displayed.

Selection frame

When you click the icon in the icon layout, a selection frame appears.
%k The selection frame is erased when the icon is swapped or deleted.

Add Drag the selected icon with the left mouse button, and drop between the icons. The selected icon
is added to the icon layout.

Default The icon layout is returned to default.

Delete When the selection frame is appeared, the Delete button will active.
Click the Delete button to delete the selected icon in the icon layout from the layout.
* The deleted icon area remains as a blank.

0K Click the OK button to fix the icon layout, and it is reflected on GUI.

Cancel Click the Cancel button to return the previous icon layout.
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357b Auto and

Preset Mag.

B : @ @ @ SRS 10 oI [¥060 |jaecno
jeen Layou [E= b | | Msg - | Mag + |
 Asosnd PreseMag
VENT | EVAC Sean and Acto Save
] —_— #uin Contrast and Brightness Futo Facus + Ao Stigma + Presel Mag
e e et
Vacuum ode e G o . A A ik 2ty possion s the framed
¥ square ko dd:‘i}:lm grean frame and
High | Low [ Action Sadect ] Baghtness | . - 36k Preset Mag. by the Mag-/ bution
Wacuum | | Wacuum
User Login Sample Sefing Recipe Siage Imege List | Setup [ Wairdenance
B o
ltems Operation/Explanation

Auto contrast and brightness

Contrast : Set the contrast level of ACB (Auto contrast and brightness). Range: £ 4.
Brightness : Set the brightness level of ACB (Auto contrast and brightness) Range: *4.

Auto Focus+ If you tick the ACB check box, AF+ ACB are activated when AF is started.
Auto Stigma+ If you tick the ACB check box, AS+ ACB are activated when AS is started.

If you tick the AF check box, AS+ AFare activated when AS is started.

If you tick the ACB and AF check box, AS+ ACB+ AF are activated when AS is started.
Preset Mag. The "Preset Magnification" can be saved.

Click any button, and set the magnification with the Mag + /Mag — buttons.
Keeping the left mouse button held down can change the magnification continuously.
If you click the Preset Mag button, the numerical value can be entered directly.
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357c¢

Scan and Auto Save

Vacuum Stebus
v | uack Setting the scan speed, automate mage saving, e Ed. Scan
[ . oFF
e N :
Auto end Preset Mag > AW rre=e=em = O | 1608 (1334) 1280960 =) o
1 | Scam fme |
YENE | Sk Smwdhise 4 £ Nk o
SEM Data Doy S i
Vcuum Mode R — (] 0,15 6404480 - P CHI
Eco Mods Setup | o
High | | Low Action Select €9 rEpowE P e cHz
Vacuum | | Vacuum = RS . 24
i H
> A e -
=t
)
User Login Sample Seffing Recipe Siage |mage List Setup Msiclenance
o o
ltems Operation/Explanation

Scan speed, Numbers of pixels

Setting the scan speed and an automatic image saving etc. are possible.

Averaging coefficient

The averaging coefficient at each scan speed is settable between land 255.

EXP marker The exposure marker is displayed at the Scan1 mode if you tick the Exposure box.
The exposure marker is not displayed if you don't tick the box.

Auto save If it is ticked, the image is saved automatically in the specified file after acquiring the
image by Photo icon.

Directory If the J button is clicked, the directory list is displayed and, it is possible to specify the
directory.

File name The auto save file name can be set.
* Default : Image

Number The serial number starting from 001 is added following the file name.

Format The image format to save can be set. (BMP, JPEG, TIF)

Text paste If you tick the check box, the SEM data is pasted in the image and the image is saved in
the file.

Ext scan ON : External scan is activated.

OFF : External scan is off
CH1,2,3 : Switches the external scan channel
% An optional ESIF is necessary. (A/LAmodel : initial option)
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357d SEM data display

edil | ok 0 Dnseay the sslscted SEM data an the mage.
leon Layoul
Backgraund
£t and Freset Mag

| Sgnal ¥ Acc. Votage ¥ WD | Spotsize 4 Vacuum ¥ Mag #. Mezon Bar
R i’ - #

Sebect the background for

VENT | EvAG  scmmndAdoSae | / £ i ; e o dka dagly
Vacuum Mode T— Bk
. peme—— -
Tt Sompie Seirg s e Tz L seip [ =
ltems Operation/Explanation
Photo data If you tick the box, the SEM data are displayed on the Freeze image.
Signal Signal name
Acc. Voltage Accelerating voltage
WD Working distance
Spoit size Spotsize
Vacuum Vacuum (Low vacuum pressure display : 10 - 270Pa)
Magnification Magpnification
Micron bar Micron bar and micron value
Label Label
Number Number (0000-9999) : If you tick the check box, the number is automatically counted up each
time after saving the image.
Date DD/MM/YY
Background Select the background for data display
Black : SEM data is displayed in white on a black background.
Image : SEM data is displayed in white superimposed on the image.
Text Paste If you tick the check box, the SEM data (and entered texts on the image) is pasted in the image file
and the image is saved.
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357e Eco mode Setup

| (S B o TSRO
Ready n Layoul
T I | EVAC 5 s Eco Mode oN @ OFF
: 1 Oata Desay
Vacuum Mode E:nuud;sm I
High | [ Low o Saen e St o e |
Vacuum | | Vacuum
User Login Sample Setiing Recipe Sisge mege List | Setup Mirdenance
Items Operation/Explanation
ON/OFF Switches the ON/OFF of the Eco mode (energy saving mode)
Preset Time Set the time to start the Eco mode when either the mouse, keyboard or the operation keyboard is not used
over the preset time.
s Default : 240 minutes
Start Eco Mode By clicking the Start Eco Mode button, the energy saving mode is started. (A message is displayed.)
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357f Action Select

Vacuum Setus
Dmie | st 14 s i o e i o (o e o e, 5
The direction of the stage movement can be set in the mage adjustment toal {only in X ads! ¥ mis)
Ready =) Select the mouss conirol Select the sisge moving direction
: Futo and Freset Mag @ Up / Down veond dieciion
VENT | EVAG  scmmndAdoSae | +*
| > § >«
e ids Eco Mads Setup Faokt / Lokt @ Outward drection
High | Low Betion Select
Vacuum | Vacuum ) @ « # « D ‘
User Login Sample Sefing Recipe Singe Imege List | Setup [ Wairdenance
Items Operation/Explanation
Select the mouse The direction of the mouse operation can be set in the image adjustment tool (Focus,
control Stigma, Contrast, Brightness, Spotsize).
k Default :  Up/Down
Up / Down Activates the mouse moving in the up or down direction on the screen.
The pointer appears by the left center of the screen
Right / Left Activates the mouse moving in the right or left direction on the screen. The pointer

appears by the top center of the screen

Selecting the stage
moving direction

The stage moving direction can be set. (only in X axis/Y axis)
It cannot be set if the motorized stage is not installed.

The operation in the stage graphic is similarly set.

> Default : Outward direction

Inward direction

The motorized stage can be controlled to the inward direction by clicking the triangle

icon.

Outward direction

The motor drive stage can be controlled to the outward direction by clicking the
triangle icon.
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358 Maintenance

it Sangny Ueipg s
Fle LS foeen Tool dmage Help
m <o cCcoo o000 @

Freeze.. Tt pate Saen Carcel

Sample 0000 16 Jan 2009

O Ot o Fiusert Bcharge ':::_““ frrey-w— | TR ™

BT - ; ” i

Aute Flamert = Agrment Aubs Mgt

VENT EVAC eture Exchare ot Ciarert Nermart

—— = - .. :
High Low —— oy : C

Vacuum Vacuum S <:¢ (™ - ic—_ X
Ve Lo Semcle Seseg [ ™5 ——r Son 1 [re—
Items Operation/Explanation
Exchanging a filament The “Exchanging a filament” procedure is displayed by clicking the Filament Exchange button.

(For details, refer to 3.5.8.c)

Adjusting a filament The “Adjusting a filament” panel is displayed by clicking the Filament Adjustment button.
(For details, refer to 3.5.8.a)

Exchanging an OL aperture | The “Exchanging a filament” procedure is displayed by clicking the OL aperture Exchange button.
(For details, refer to 3.5.8.c)

Adjusting an OL aperture The “Exchanging a filament” procedure is displayed by clicking the OL aperture Adjustment button
(For details, refer to 3.5.8.c)

Removing an orifice The “Removing an orifice” procedure is displayed by clicking the Removing Orifice button.
(For details, refer to 3.5.8.c)

Mounting an orifice The “Mounting an orifice” procedure is displayed by clicking the Mount Orifice button.
(For details, refer to 3.5.8.c)

Initialiging a stage The “Initializing a stage” panel is displayed by clicking the Initialize Stage button.
(For details, refer to 3.5.8.b)
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358a

Adjusting a filament

By using this function, the filament heat and alignment-Tilt and Shift will be adjusted automatically.

There are combinations as shown below. After the action is completed, the accelerating voltage is
restored to the original value.

When the present accelerating voltage is below 5kV, automatic adjustment is carried out at 5kV.

And, after the action is completed, the accelerating voltage is restored to the original value.

Vacuum Satus [T Spatstze
=— A
& Full Auto 4 f
Famer | 5530
Semi Auto == = EN
s o
Auto Flamet + Aigrment Auto Akgrment | .
VENT | EVAC OL apeure Exchange Load Curent Ahgnment
; — —— Tt X
o i
Vacuum Mode e
—_— 3
Healing ' 2
High Low Acstrment
Vacuum | Wacuum Sef Bias Shiltx.
Coane | 1 Proee | 2
"""""" Shit ¥
Fine 2 _Save g
User Log Sarmpie Seting Retipe Sisge Image List

_"; E SSH‘D ] !-

sss | [

Maintenance

Combination of the automatic operation

Auto Filament + Alighment

Auto Alignment

Auto Filament

Full Auto The filament heating and filament
alignment (Tilt and Shift) will be
adjusted automatically after
setting the accelerating voltage

to 30kV.

Semi Auto The filament heating and filament
alignment (Tilt and Shift) will be

adjusted automatically at the

present accelerating voltage.

The filament alignment (Tilt and
Shift) will be adjusted
automatically at the present

accelerating voltage.

The filament heating will be
adjusted automatically at the
present accelerating voltage.

*  The BEI signal shall not be used for the automatic operation. Please change to SEI signal when you perform the automatic

operation.
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Auto = Spatsize
ik TR | I
clined S—— ) %0 98
Ao Fiament + Aigrment Auto Abgnment | 4 '
. VENT I | EVAC __ Olapstum Exchangs Load Cument Fhgnment
Olwsermere || v
Vacuum Mode Y
Fe— Heating 4
High Low Femove Orfice FetEn,
Vacuum | | Vacuum Set Bise SR
Mount Orfice. = «
— o ShitY
Intiakze Stage Fre [ "
User Login Sarmple Sefting Recipe Stage Image List Setup Meirtenance
ltems Operation/Explanation
Loard current LC Displays the load current (unit; « A)
Heat setting Adjusts the filament heating current.

Ahbutton is usually set near the orange zone. If you set the button within the
orange-colored zone, sometimes it may cause filament abnormal.

Set bias Digital display of coarse | The coarse adjustment value of the filament heating current is displayed in decimal
adjustment value / Coarse diaits. (0 t0 255
adjustment button igits. (010 255)
When the < | button is clicked, the digital value is decremented by 1 step. When
you keep pressing the button, the digital value goes down sequentially. When the
= | button is clicked, the digital value is incremented by 1 step. When you keep
pressing the button, the digital value goes up sequentially
Digital  display of fine | The fine adjustment value of the filament heating current is displayed in decimal digits.
adjustment value  Fine 0 to 255
adjustent button (010 255)
When the j button is clicked, the digital value is decremented by 1 step. When
you keep pressing the button, the digital value goes down sequentially. When the
= button is clicked, the digital value is incremented by 1 step. When you keep
pressing the button, the digital value goes up sequentially
Preset The bias adjustment value is restored to the previous value by clicking the Preset
button.
Store The bias adjustment value is stored by clicking the Store button.
Spot size Spotsize value Displays the current spotsize value (ss)
30, 40, 50 button Default value : ss 30(on), ss 40, ss 50
Select the value to change the spotsize.
Adjust the spotsize, and click the Set button. The numerical value is changed to the
adjusted value.
Preset The spotsize value is restored to the previous value by clicking the Preset button.
Scroll bar Adjusts the spotsize value. Range : 0-99
Alignment Tilt X, Y The tilt of the electron beam can be adjusted with the scroll bar.
Shift X, Y The shift of the electron beam can be adjusted with the scroll bar.
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Initializing a Stage

Vacuum Status Z Move Limt
Vg X%
SN | - " Perform niafization 1 the case that the dspiayed stage /
== ‘ coardnales da not camsgaond with the actual gage positian 1
“ | g - | Nemai blada
VENT | | Evac Ut Bl | SHES ] X Y R i zZ o MAs 28
: | OLaperus Ausment | = Hah
Vi Meds Vertthe wecmenchanberto Seth specimen hoder and svocunts A
High | [ Low re— s febed Bwats | [ sw |
Vacuum | Yacuum -— —
Mourt Orfice Vert the specimen chamber Evacuste the specimen chamber
= | IiseSiage 1
User Login Sample Sefing Rerspe Sisge Image List Sehup Mairtenance
ltems Operation/Explanation
Initializing a | Vent the specimen chamber Click the Vent the specimen chamber button to vent the specimen chamber.
stage X When X is selected, the initialize of X-axis can be performed.
Y When Y is selected, the initialize of Y-axis can be performed.
T When T is selected, the initialize of T-axis can be performed.
Z When Z is selected, the initialize of Z-axis can be performed.
R When R is selected, the initialize of R-axis can be performed.
All axes When All axes s selected, the initialize of all-axes can be performed.
Start Before initializing the stage, make sure to remove the specimen holder.
Click the Start button to initialize the stage position.
Note) If the Specimen Height has been entered, reset to Omm
and then, initialize the stage,
Stop Stop the initializig operation
Evacuate the  specimen | Click the Evac the specimen chamber button to evacuate the specimen chamber.
chamber
Stage mode Normal Mode Z (WD)-axis of the motor stage can be moved up to 8mm.
%k Default is “Normal Mode”
High Resolution Mode Z (WD)-axis of the motor stage can be moved up to 5mm.
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358¢

Exchanging a filament, Exchanging/Adjusting an OL aperture,

Removing/Mounting an orifice

Click the corresponding operation menu button (Filament Exchange, OL aperture Exchange, OL aperture
Adjustment, RemoveOrifice, Mount Orifice) to display an animation and an operation procedure as shown below.

Play button —\

/— Animation

Vscum Status ‘ 1. Vent the gun chamber and remave the Wehnet assembly usng the removal toal
Draw Tt Fiament Bochanga W
———— b T e of the Wehnel after 2 filament bum-out &
Flament Adysiment o8 ontact wih bara akin. Wat
fo
r f L arts with clean gloves o keep the gun chamber ciean
VENT EVAC [ Merd the electron gun chamber |
2. First ramonve all 4 outer screws. Then remove the broken flament and the spacer
. #rmm the Wehnet cap. Polish the Wehnet cap inside wih mefal poish and mae it in
Vacuum Mode satvent. Place the sdusting spacer back inlo the Wehnet cap. St the new flament
By luming the st on the filsment hass towarde the adusting screw
High Low Femove Orfice j, Caution
VMacuum | | Wacuum Make stre ik 1o touch the filament tip whan rpiacig the flamant
Meunt Orfice: (= 3. Mount the Wehnek assemibly onto the gun and evacuate the chamber after closing
fhe gun chamber:
Initiakze Stage s " f
== | Evarusts the slecimn g chambar | L
User Login Sarnple Setting Recips Sisge Image List ‘ Setup | Marfenance
Play,/ Pause,/Stop button
. o
ltems Operation/Explanation

Menu buttons Filament Exchange

The “Exchanging a filament” procedure is displayed by clicking the Filament
Exchange button.

Vent the electron gun chamber by clicking the Vent the electron gun chamber
button

Evacuate the electron gun chamber by clicking the Evacuate the electron gun
chamber button.

OL aperture Exchange

The “Exchanging an OL aperture” procedure is displayed by clicking the OL. Aperture
Exchange button.

Vent the electron gun chamber by clicking the Vent the EOS button

Evacuate the electron gun chamber by clicking the Evacuate the EOQS button.
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lHems

Operation/Explanation

OL aperture adjustment

The “Adjusting an OL aperture” panel is displayed by clicking the OL Aperture
Adjustment button.

The magnification is switched to the lowest magnification by clicking the Wobbler ON
button.

The Wobbler function performs by clicking the Wobbler ON button.

The Wobbler function ends by clicking the Wobbler OFF button.

Remove orifice

The “Removing an orifice” procedure is displayed by clicking the Remove Orifice
button.

Vent the specimen chamber by clicking the Vent the specimen chamber button.

Mount orifice

The “Mounting an orifice” procedure is displayed by clicking the Mount Orifice button.

Vent the specimen chamber by clicking the Vent the specimen chamber button.

Movie

Switch button

Click abox (/%) beside an explanation to play an animation.
* It keeps playing until switching to the other buttons.

Play (Ll)

The animation is played by clicking the side button (play button) of an explanation.
The animation is played continuously until switching to the other buttons.

Pause (L)

Pause : Animation is stopped temporarily.

Stop ( L))

Stop : Animation is stopped

3-56




Operation

Refer to the EDS instruction manual for the operation of EDS unit

4.1 Starting and Shutting Down the Instrument <<+ccccccee 4-1

4.1.1 Inspection Before Starting the InStrument:««««««ooovvveeevvvinnnnn, 4-1
4.1.2  Starting the INStruMENt «+++reveerrer 4-2
4.1.3  Shutting down the INStrUMENE -« ««««++eerrrrrmmrnin 4-3
4.1.4  Treatmentin an EMErgenCy ««««««t s rveerrvvmmmni 4-4

4.1.4.a  Measures in an @MErgENCY ««««+  xrrerrrrrrsmrrrranrrtsnie e 4-4

4.1.4b Resuming operation after shutting down the instrument in an emergency
4-4
41.4.c Measures when a power failure 0CCUrS «++««vevvrrvvesieniinin 4-5

42 UserlLogin ceecceeccecccoscccrscccrccecsccocccoccce J-§
43 SpecimenExchange +c+cceecceccccccccccccccccces 4-8

4.3.1 Preparing the Specimen Setting «««-««+«-oeererremsimn 4-8
432 Changing the SPECIMEN -+ ««rererereirinriiiiis s 4-9
4328 Draw QUL oo 4-9
4320 AIFOCK - veereevreee 4-12

44 NavigaﬁonlmageAcquisiﬁon cececccsecscscscsccscs 4-'5
4.5 observimaspecimenooooooooooonnoooo--ocooooo.o 4—'6

4.6 Observation conditions cccccccccccccccccccccccces 4—'7
4.6.1 Difference of image quality depending on the value of the accelerating

voltage 4-17

4.6.2 Effect of the probe current -« vvvveree 4-18
4.6.3 Effect of the working distance (WD) on the image ---««-«++«+--orrveee 4-18
4.6.4 Effect of the aperture diameter on the image -+« vreeiiiinnnns 4-19

4.6.5 Relationship between the specimen tilt and the emitted electrons:-4-20



4.6.6 Observation of the nonconductive specimen and charge up -« 4-20

4.7 Operaﬁngfheimage eseecssecssecssesssescsescse 4-2,

4.7.1  Setting the Signal:-««++ eeeerrrrei 4-21
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4. Operation

4.1 Starting and Shutting Down the Instrument

CAUTION !

Before starting the instrument, make sure that the room temperature is within the
installation requirements (15 to 25C).

If the room temperature does not satisfy the installation requirements, set the temperature within the installation
requirements using a cooling or a heating facility, and then start the instrument.

4.1.1 Inspection Before Starting the Instrument

CAUTION !

Make sure that the oil level is not below the lower limit.

If you start the instrument in insufficient RP oil quantity, you might damage the pump. Make sure the oil level and
contamination (coloring) at the oil level indicator on the RP (rotary pump) (about once a three months).

If you use the instrument frequently, shorten the interval of the inspection period.

If you need to replenish or replace the oil, please contact your local JEOL service office.

IR iy ! Oil mist trap

Upper limit
o
Lower limit

Qil level indicator

Rubber hose
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4.1.2 Starting the Instrument

1. Run cooling water through the system. (Flow rate; 2.0L,"min)
When an optional TMP is attached, cooling water is not used.
2. Turn ON the power switch on the distribution board.
3. Check that the MAIN BREAKER at the main console rear is set to ON.

4.  Setthe MAIN POWER key switch on the main control panel to | (ON).
Insert the key, and when you turn it to START, release your hand from the key. The key returns to | (ON)
position.

Main control panel (Main console front view)

After about 10 seconds, turn on the peripheral devices (such as monitor and printer) of the computer.
Turn on the computer.

Click Start in the Windows desktop screen.

© N o o

Select All Programs = JEOL SEM = SEM Main Menu in the pull-up menu.
The starting screen appears, and when the software starts running, the screen changes over to SEM-GUI.

The system logon appears to GENERAL.

9.  When the HT icon become the OFF E , you can observe the image.
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4.1.3 Shutting down the Instrument

Caution !

Before shutting down the instrument, save the data of such as images in files,
Be careful that unless you do not save the data in files, they will be deleted.

1. SelectFile = Exit JEOL Scanning Electron Microscope from the menu bar.

¥ Exit Microscope Program

E Press [OK]to Exit JEOL Scanning Blectron Microscope program

Shutdown Procedure

1. Bt Windows and tum off the PC.
2. Tum off the MAIN POWER switch

3. Wait for 15 minutes and tum off the cooling water, and tum off the distribution board switch.

Click OK button to exit JEOL Scanning Electron Microscope program.
Click Start in the Windows desktop screen.
Select Shutdown = Windows shutdown = Shutdown = Yes from the pull-up menu of Start.

Turmn O (OFF) the peripheral devices (such as monitor and printer) of the computer.

© g &~ w

Set the MAIN POWER key switch on the main control panelto O (OFF).

7. Tum off the power switch on the distribution board.
8.  After waiting for about 15 minutes, turn off the cooling water.

In case an optional TMP is installed, cooling water is not used.
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4.14 Treatment in an Emergency

414a Measures in an emergency

1. Setthe MAIN POWER key switch on the main control panelto O (OFF).

2. Tum off the power switch on the distribution board.
3. Close the main cock of cooling water.

When an optional TMP is attached, the main cock of cooling water need not be shut.

4.14b Resuming operation after shutting down the instrument in an
emergency

To start the instrument after shutting down the instrument in an emergency, perform the procedure of Section
4.1.2, “Starting the instrument.”
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414c

Measures when a power failure occurs

When a power failure occurs, the instrument stops in the safe state, but the main cock of cooling water
remains open.
If the power failure continues for a long time, be sure to close the main cock of cooling water.

To start the instrument after recovering the power failure, perform the procedure of Section 4.1.2, “Starting the
instrument.”

! CAUTION

When cooling water is left running without power supply under high humidity, it may
damage the Diffusion Heater due to condensation,
If the power failure continues for a long time, be sure to close the main cock of cooling water.
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42 User Login

1.  Click the User Login of the operation menu tab.
2. Clickthe Log on“Log off button.

3. Select a user name from the user list, and click the Log On button.

I For kg on, bekect e aar ram o B e bt g chck e “Lisg o busion,

Uner Lt

|||||||

User Login 1 Sample Seming Recipe Smage lrage List Seap

User Log on

When you log off, click Log O#F button after checking the log on user name.

xxxxxx

User Login l Sawple Srming Recipe Smage lage List Seap

User Log off
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X When you want to add a new user, rename the user and delete the user, proceed as follows.

Adding a New User file

Select Add User File, enter a user name and click the OK button.

Wi ki e i, st s i chck fh A0S buston

Logen / Logout
_—

User tiame
Add User Pl I

[

Baciaup Lnw Fis

sl U il

User Cereel [ Sarele Weary Plepe [ brage Lt Seke Varteegeee

Deleting a User file

Select Delete User File, select the user name to delete and click the Delete button.

St e e ram 19 deete ek e “Dilte” butin

Backu User Pl

User Login [ SavpleSesing Recipe Siage Image List Sep [a—— I

Renaming a User file

Select Rename User File, enter a new user name after selecting the previous user name and click the
Change button.

Logen / Logmnt
A Uses Fie
Deiete Lser Hiama
—

I ! i Uner e I

e U Hama

sl Uar e o

User Login | SwmpieSesing Recipe Singe Image List Sep Minterance I
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4.3 Specimen Exchange

CAUTION!

o Be sure to set the specimen not to protrude above the specimen holder,
If the specimen protrudes from the holder top and even the stage is moved within its movement limit
range, the specimen might contact and damage the objective lens or the backscattered electron
detector.

o Ensure to select the specimen holder you are using in the specimen holder dialog
box,
If you do not select a correct specimen holder, the specimen stage might move beyond the stage
movement limit range and thus the specimen stage contacts and damages the objective lens or the
backscattered electron detector. (In case the motorized stage is installed)

43.1 Preparing the Specimen setting

Prepare a specimen.

Set the specimen on the specimen support, and adjust the specimen support so that the top of the specimen
surface becomes in a same level with holder top.

Be sure to fasten the specimen so that the top of the specimen surface does not protrude above the holder top.
For such specimen as not electrically conductive, use a conductive paint to prevent the specimen from charging.
Avoid setting the specimen containing unnecessarily water or oil, because it will contaminate inside the column.




4. Operation

4.3.2 Changing the Specimen
432a Draw out

1. Vent the specimen chamber,

a. Clickthe HT icon % to get HT OFF E '

b. Clickthe Sample Setting of the operation menu tab.
c. Clickthe Removing the specimen button.

‘Vacuum Status

| Dewoa Aok - Chck the VENT] o to verd the specimen chaber.
-, [ M After the [VENT] butlon fight siops flashing. you can drew oul the dage
T Y Yy
||| '3 VENT

‘ VENT EvAG | v T

S [ tevgmn | W . ] Use 2 skaw verming for the samples such 33 powders mhch are easiy scatiered
cuum Made L 4 A =

| [ cromareope ] | — VENT Made

‘ High Low | == =

| Vacuum | | Vacuum | X —r ool i

[ Eemtatecwie | [

User Login | Sample Seting l Resive Stage image List Setup [—

d. Click the VENT button.
Use slow venting for samples such as powders which are easily scattered. First select Slow and then click the
VENT button.

e. The pressure in the specimen chamber becomes atmospheric pressure in 50 seconds. After the light of the VENT
button turns ON, the stage can be withdrawn to remove the specimen holder.

2. Setting the specimen

Click the Set+ing button.

When the motor drive stage is not installed

a. If the specimen protrudes above the holder, make sure to input the protruding sample height above the
holder in the dialog box.
b.  Setthe specimen holder onto the specimen stage.

Vacuum Status Cantier when exchangrg e secmen

| Dowou Arock

: = | Remereig the sgscinen i g Sataimd bemecmn sty
_ v |_

e Seting v

| VENT EvAG | v

ot o macrmar

e
N
| | .

et e pecmen hokder anta the
weciman £age

Recipe Stage image List Sstup Maintenance I
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When the motor drive stage is installed

a. Select the specimen holder used, and click the Selection button.
b. Ifthe specimen protrudes above the holder, make sure to input the protruding height in the dialog box.
c. Setthe specimen holder onto the specimen stage.

X Ifthe optional stage navigation system and motor drive stage are installed
Click the Navigation button, and capture the navigation image according to the operational navigation.

(Referto 4.4)

3. Choose a recipe

a. Clickthe Choose a recipe button.

b. From the displayed list of Standard recipe, select a recipe applicable to the sample. And click it.
If you are not sure which recipe is applicable to the sample to be observed, select Universal. The standard
observation conditions will be set.

. The operation navigation is changed to the setup observation condition menu.

Image List Setup Maintenance

| Dawou Aok Tk Yas or No.
| Ready | b
T —— ks the spocimen siectncaly conductive @ Yes L]
| vent EVAG ‘
— h Istha spacimen coated ? @ Yes
’ 3

Vecuum Mode s D you want b absarve the sneciman in law vacuum mods 7 Yer Ho

High Low | Do yoou wortba pesfon EDS okl 2 8 Yes ™
 Vacuum Vacuum |

Click the [0K] button fo 3¢t the chaervaion condtion. U_Tj ___Egyg:

User Logen SarpleSemng | Recipe [ Sizge image List Setup Mantenance

d. Set observation conditions according to the questions you will be asked.
If the specimen is not electrically conductive, not coated and High Vacuum is being selected, Acc. voltage is
automatically set at 1kV. Under this condition EDS analysis question becomes grayed out, because the amount of
signals for EDS analysis is insufficient.

c. Click the OK button. The observation conditions will be set.
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4. Evacuate the specimen chamber,

a. Click the Evacuating the Chamber button.

b. Close the specimen chamber and click the EVAC button. Evacuation in the specimen chamber will start.
c. If the sample without coating or containing water is observed as it is, the vacuum mode must be set to the

low-vacuum mode.

d. After the mode is selected, a message will appear. Follow the instructions in the message to change the vacuum

mode.

e. Ifyouwant animage to be displayed automatically after evacuation, tick the following check box. The image will be

displayed automatically after evacuation.

If the Filament Adjustment in the Maintenance of the operation menu tab is not adjusted correctly, the

image may not be displayed correctly. (refer to 4.23.1.b)

CAUTION !

When vou push the stage back to the specimen chamber, be careful not to get

caught your fingers between them,

‘and chick the [EVAC]
<hing.

| VENT EVAC v

etk = Cioac the spe » EV evacuation
eigibai | e y After the [EVAC] betton stops fla the SEM s ready for observabion

BT v

f - Setng v ] EVAC

T [ v - Seloct the Low Vacum
Vecuam Made v "
~d Vecuum Mode
i . YR 0ss & recoe
| High Low .
| Vocra M i e
e EvERa v @ Hgh Vacuum Made Low Vacuum Mod
il The image appesrs suomacal ater comples evecuaton
User Login Samgla Seting [ Recipe Stage imape List Sotp

aF

5. After the HT icon -F turns OFF, you can start image observation,
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43.2b

Airlock

1. Remove the specimen with an airlock system,

oFF |

Click the HT icon E to get HT OFF -

Click the Airlock button on the evacuation control menu.
Click the Removing the Specimen button.
Move the stage to the Specimen Exchange Position.
X =40mm (15mm when motorized stage is installed)
Y = 40mm (15mm when motorized stage is installed)
Z=20mm
T=0°
R=0"

Mount the exchange rod on the airlock chamber and press the ALC-EVAC button.
The button will change to ALC-VENT.

Press the ALC-VENT button while the button is flashing or lighting. Evacuation in the airlock chamber
will stop, and the pressure in the airlock chamber will change to atmospheric pressure.

Open the airlock valve after the ALC-VENT button stops flashing.

Fully insert the exchange rod and screw it into the screw hole of the holder.

Fully withdraw the exchange rod until it stops, and close the airlock chamber.

After the pressure in the airlock chamber becomes atmospheric pressure in a few seconds, remove the
exchange rod.

Airlock valve

Withdraw the exchange rod




4. Operation

2. Setting the specimen

If the specimen protrudes above the holder, make sure to input the protruding height in the dialog box.

3. Evacuating the specimen chamber

a.  Mount the specimen holder on the exchange rod.
b. Clickthe Evacuating the Chamber button.
c. Make sure that the stage position is at the Specimen Exchange Position.
X = 40mm (15mm when motorized stage is installed)
Y = 40mm (15mm when motorized stage is installed)
Z=20mm
T=0°
R=0°

d. Mount the exchange rod on the airlock chamber and press the ALC-EVAC button.
The button will change to ALC-VENT.

While the button is flashing, click the ALC-VENT button. Then, evacuation in the airlock chamber
stops, and the pressure in the airlock chamber becomes atmospheric pressure.

CAUTION !

When mounting the exchange rod, be careful not to get caught your fingers between
them,

Open the airlock valve after the ALC-VENT button stops flashing.

Insert the exchange rod, and set the specimen holder on the stage.

Remove the exchange rod from the specimen holder, and fully withdraw the exchange rod.
Close the airlock valve

The specimen exchange rod can be fully removed after the aiflock chamber is vented.

T e ™o
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4. Choose a recipe,

a. Clickthe Choose a recipe button.

b.  Select a recipe applicable to the sample from the Standard Recipe in the Recipe Selection, and click it.
If you are not sure which recipe is applicable to the sample to observe, select Universal. The standard
observation conditions will be set.

c.  The operation navigation is changed to the menu of the setup observation condition.

Vacuum Satus Pcips Selectan
Select s mope Stondard Recpe Castomie Recpe
| Omwou Aatock
[
| VENT EVAC ‘

1 Recipe. [ Stage image List Setup Mantenance

Vacuum Status

| meou | ferisics Tiek Yes or Ho.

| Reaty | e

' s the specimen slocticaly condustive™ © Yos o

| vent EVAC ‘
J | hl é b ot 3 vos

Voo Mode Do you want ko obsarve the secimen in law vasuum mode 7 Yes o

High Low | D you wart to pedom EDS analysis 7 @ Yes No
Vacuum Vacuum |

Clck the [OK] buton to et the observetion condition oK Concel

d.  Setobservation conditions according to the questions you will be asked about the conditions.
The condition of a high vacuum mode without coating is not suitable for analysis because the amount of signals
for the EDS analysis is insufficient. If this condition is set, the EDS analysis item will be grayed out.

e. Tosetobservation conditions, click the QK button.

5. After the HT icon E turns OFF, you can start image observation,
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44 Navigation Image Acquisition

The device is to control a stage position by using images captured by the camera (color CCD) installed outside the
specimen chamber. (The optional motor drive stage and stage navigation system are required.)

Navigation images can be captured by the following procedures. For more details, refer to the SNS Instruction Manual.

1. Click the Sample Setting (or Stage) in the operation menu tab.
2.  Click the Navigation button.

3. Vent the specimen chamber to atmospheric pressure, and draw out the stage fully where the Navigation image
can be captured.

4.  Move the specimen stage position as follows
Z=10mm, R=0° . T=0"

5. Click the Capture (or SNS Capture) button to capture the image

Navigation screen

N
When you click in the navigation screen with the right mouse button @ the pop-up menu appears.

Details of pop-up menu

ltems Explanation
Delete Click the Delete button to delete the captured image.
Open Image File Click “Open Image File” to display the “Open Image File window”.
Save Image File Click “Save Image File” to display the “Save Image File window”.
Capture image The most recently captured image is displayed.
Previous Display Image | The previously displayed image is displayed.
All Clear The image on the navigation screen is deleted by clicking “All Clear”..
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45 Observing a specimen

Proceed following procedures to observe the image, provided that the sample setting is complete (referto 4.3) .

Click the HT |conﬁ to get HT ON_T_!
Click the and the icons to observe the image.

3. Move view of interest to the center of main screen with “Click center”.

Click center
Double-click the left mouse button at any position in main screen. The double-clicked position moves to the
center of the screen.

4,  Find view of interest.
Get view of interest by increasing magnification gradually.

6. Move view of interest to the center of the main screen, and set it at necessary magnification.

7.  Adjust the image quality by using the Contras4 Contrast || Brightness Brightness
Focus Focus Stig Y

N

buttons.

and Stig (X, Y) ‘ Stig X

U For observing at high magnification it is recommended to focus at low magnification first and then increase

magnification gradually. Or, when you want to observe more high resolutions, refer to the “4.6.0bservation condition”.
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4.6 Observation conditions

For the observation conditions of a specimen, you must select optimum values from various factors, such
as accelerating voltage, probe current, movable aperture, and working distance. You should also take
into consideration such as the sampling method (specimen preparation) and the specimen tilt. Moreover,
in order to obtain a more optimum image quality, the brightness adjustment, astigmatism correction
adjustment and focus adjustment become of importance.

46.1 Difference of image quality depending on the value of the
accelerating voltage

In the theoretical point of view if you consider only the probe diameter, as you increase the accelerating voltage, the
probe diameter becomes finer. However, you cannot ignore some disadvantages that appear when you use a high
accelerating voltage. Those disadvantages are as follows.

e The fine structure on the specimen is susceptible to vanish.
o  Edge effect becomes prominent.

e  Charging up is likely to occur.

e  Specimen damage is likely to occur.

Generally, the more fine structure of the specimen surface appears when using a low accelerating voltage than using a
high accelerating voltage. When you use a high accelerating voltage, the diffusion region of the incident electrons into
the specimen becomes large; as a result, unnecessary signals (for example, backscattered electron, ...) generated from
the inside of the specimen decreases the contrast, hiding the fine structure on the specimen surface. Therefore, for the
observation of a low-density material, in particular, a low accelerating voltage is desirable.

Effect of the accelerating voltage Diffusion of incident electrons (by Duncumb and Shieds)

High resolution is obtainable Surface structure is unclear. Incident electrons

High Edge effect is large. L o oo
Prone to charge up Low accel.
| Damage is large. valtage
.

e

Accel. voltage . R o
. — High accel. \ \ /
Surface structure is clear.
voltage \_;—’I

Damage is low. 1

Charge up decreases. ‘

Edge effect decreases. Low .

/ Resolution decreases.
Low atomic number High atomic number
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46.2 Effect of the probe current

You can obtain the higher magnification and the higher resolution for the SEM image, the smaller the probe diameter
(spot size) to irradiate the specimen. However, the smoothness of the image, that is to say, the SIN (signal/noise) ratio
depends on the probe current to irradiate the specimen. If you want to decrease the probe diameter, the probe current
decreases. Therefore, you must select a probe current according to the magnification and the observation condition
(such as the accelerating voltage and specimen tilt).

Effect of the probe current

Image is smooth. Guideline for setting a spot size
Large Resolution decreases.
Damage is big.
Spot size value [0] +—p[99]
— Resolution High #4—mlLow
—
. Probe diameter Small #—— = Large
_ Probe current Small #——— —  mLarge
—
[EE| Condenser lens current  Large #——— & Small
High resolution is obtainable. _I Specimen damage Small #+—mLarge
Damage is low. Small ‘ Image quality Rough #——Smooth

/ Image is rough.

46.3 Effect of the working distance (WD) on the image

When you change the working distance (WD), in the short WD, although the depth of field becomes shallow, you can
obtain high resolution; on the contrary, in the long WD, although the resolution decreases, the depth of field becomes
deep. Moreover, in order to obtain a more optimum image quality, the brightness adjustment, astigmatism correction
adjustment and focus adjustment become of importance.

Effect of the working distance

High resolution is obtainable. Short Depth of field is shallow.

Working distance .

i

|

Resolution decreases Depth of field is deep.

Long ‘
/
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464 Effect of the aperture diameter on the image

The objective lens aperture (movable aperture) provided in this instrument consists of three steps of size: 20, 30 and 100
um diameter. To obtain high resolution, you must select an optimum aperture diameter.

However, because the image in this instrument requires not only the fineness of the electron beam, but also a sufficient
amount of signals to form an image, you cannot reduce the aperture diameter more than is necessary. Select 20 um
diameter at the high-resolution observation, 30 um diameter at the normal observation and the EDS analysis, and 100
um diameter at the case when a large current is required such as the analysis using the WDS.

Effect of the objective aperture

Large current is obtainable.
: Large Resolution decreases
(for BEIW, X-ray analysis, etc.) g :

Depth of field is shallow.

Aperture diam.

n{i

High resolution is obtainable.

Depth of field is deep.

Small ‘
/ Image becomes rough.
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465

Relationship between the specimen tilt and the emitted

electrons

When you irradiate the electron beam on the specimen, secondary electrons are emitted from a relatively shallow
position of the specimen. The reason why this phenomenon occurs is that even the electrons having a low energy
generated at a deep position cannot reach up to the surface of the specimen.

However, for a tilted part of the specimen, because the primary electrons enter a broad region at a shallow angle, the
secondary electrons generated inside the specimen can easily reach the specimen surface, increasing the emission
amount of the secondary electrons. Owing to this phenomenon, sometimes, only the tilted part of the specimen you are
observing appears white (halation). In this case, by aligning the tilted surface to the opposite direction (downside of the
observation screen) from the secondary electron detector, you can decrease the halation. Moreover, even doing that is
not enough, the function of Neutralizer is effective. It can limit the amount of signals to decrease the halation more
effectively.

To use the function of Neutralizer, select the menu bar Tools = Neutralizer, or click the Neutral icon

The function of Neutralizer is only effective for the secondary electron detector. You cannot select this function while you
use other detectors.

46.6

Observation of the nonconductive specimen and charge up

When you irradiate a large current (high accelerating voltage and large spot size) electron beam on a nonconductive
specimen, sometimes, electrons accumulate, in other words, charge up on the specimen.

In this case, it might change the trajectory of the primary electron beam or limit the generation of secondary electrons,
causing the image shift and the brightness change for the obtained image—such an effect is considerable.

For such a specimen, you can reduce the charge-up to observe the specimen by using a low accelerating voltage or the
low vacuum (LV) mode. Also, you can increase the emitted electrons by tilting the specimen, resulting in reducing the
charge-up.

Relationship between specimen tilt and the amount of

Positional relationship between the specimen observation

N2

emitted secondary electrons screenand the detector

Incident electrons
Secondary electron detector

Q

Observation screen

<

Amount of emitted
secondary electrons

Specime

Direction of specimen tilt
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47 Operating the image

41.1

Setting the Signal

Click the signal _ in the image data display.

The signal setting window is displayed

L

A
Double-click @ on the desired signal in the list.

When you tick the SS LinK, the spot size will remain the same when you switch detectors and the image shift will not

occur.

[ Signal %1

[ S5 Link

The selectable signals in the Signal combo box are as follows. (The selectable signals are different by an optionally

installed detector.)

Signal Data display

SEl SEI (Secondary electron image)

BEIW BEC (Backscattered electron — composition image)
BET (Backscattered electron — Topographic image)
BES (Backscattered electron — shadow image)

BEIC BEI

BEIR BEI

EMF EMF (Electromotive force image)

CLD CLI (Cathodeluminescence image)

CLDIR CLI

AUX AUX

REF REF (Refrected electron mage)

BEIC : Centaurus backscattered electron detector
BEIR : Rohinson backscattered electron detector
EMF : Electromotive force amplifier

CLD : Cathodeluminescence detector

CLDIR : Infrared cathodeluminescence detector
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4172 Setting the Accelerating Voltage

1. Click the Accelerating voltage _ in the image data display.

An accelerating voltage is displayed.

sl

-~
2. Double-click @ on the desired accelerating voltage in the list.

If the ACB check box is checked, the image contrast and the image brightness are automatically adjusted when the
accelerating voltage is changed.

If the AF check box is checked, the image focus is automatically adjusted when the accelerating voltage is changed.

Acc. Voltage %J
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413 Setting the Spot Size

Set the spot size according to the purpose of use.

e When you observe a normal image, set the spot size SS about 30.
o When you perform a high-resolution observation, set the spot size SS smaller than 30.
e When you perform an analysis and other operations, set the spot size SS larger than 30.

1. Click the Spotsize (SS) m on the image data display.

The spotsize setting window is displayed.

2.  Click the one of the preset button SS30, SS40 or SS50. Or select the desired spotsize with the slide button.

When you slide the bar of the spot size adjustment in the dialog box to the right, the value of the spot size increases (in
the direction to 99), and when you slide to the left, the value of the spot size decreases (in the direction to 0).

[ Spotsize Lﬁ1
B o (o ] (50 ] [ = |
0 50 949
] gl P
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4174 Recipe

Generally, when you observe a specimen using a SEM, you must set a suitable observation condition for the specimen.

In this instrument, typical observation conditions are registered as standard recipes, so by only selecting a suitable
observation condition for the specimen, you can set a proper observation condition for the SEM.

However, be aware that evacuation mode, pressure and stage position are only for display, and they are not actually
reflected on the instrument. In addition, in order to respond to the observation condition of any specimen, you can create
a custom recipe for each user and save it. Moreover, you can reproduce the created recipe at any time.

4174a Adding a new observation condition

1. Display a live image that you want to register the observation condition.

RELIPE|

Add

2. Click the Recipe icon , or select Menu bar File = Add Recipe File.

The Add Recipe window is displayed.

Add
Enter the recipe name and click the [Add] button

I Add | [ Cancel
Signal SEl Acc. Voltage 30kV Spotsize 30
Mag x10,000 Pressure Vac. Mode HV
X {mm) +10.981 Y {mm) 1107 Z {mm) 5.998
R {deg} 44538 T {deg} 0.000 Date 09.01.16

3. Enter the recipe name and click the Add button.

When you want to register in the different observation condition, change the condition, focus the image once again and
click the Add button.
4. Anew recipe is added to the Image list.
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474b Renaming a recipe file

Change the added recipe name.

1. Click the Recipe in the Operation menu tab.

2.  Select Custom.

Vacuum Statue Fcpe Seiecran
- Salact s recie. O BandardFecpe @ Cusiomize Ascpe
| Demoa | attock
[ 3wV
Vecuum Mode
High | | Low
Wacuum | | Vacuum
P " | [oown
Stat e

User Logm | ‘Samgle Settng Recipe

3. Click the right mouse button on the thumbnail and select Rename Recipe from the poop-up menu

Rename Recipe |

Delete

4.  Enter a new recipe name.

Vaoum Status
[ oowon | i Change the recpe name-nd ok the 0K nton
| Ready | = |
1
VENT | EVAC Signal SE Ace. Vokapa 3 Spotsae
Mag Frosmm Vec Mode
Vocuum Mode
S Kim) ¥ fumy Z o)
High | Low
Vacwm || | Vacuum Rideq) T et
1 v || own
Start
User Login ‘Sample Setting Recipe [ Stage T image List “Setp T Mainterance

5. Click the OK button.
The recipe file name is changed and returns to list of custom recipes.
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474c Deleting a recipe file

Delete the recipe file

1. Click the Recipe in the Operation menu tab.

2.  Select Custom.

Sanderd Recpe 1@ Customize Fecipe
D Ot Aatock

Select & recipe
“,
- o - -
W Mods

High Low
Vacuum Vacuum

Sian

3. Click the right mouse button on the thumbnail and select Delete from the poop-up menu

Rename Recipe

| Delete |

4.  Click the Delete button.
The selected recipe file is deleted and returns to list of custom recipes.
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474d Using the recipe function

To register the Recipe, refer to the 4.7.4.a.

1.  Click the Recipe of the Operation menu tab.

2.  Select Custom.

SendardRecpe @ Customize Recpe

Select s eope.
|VENT E\"“’|---
w st e -
um

Vacuum Status Fecips Seiecton
v

The registered image and observation condition are displayed.
4.  Select the check box you want to set the observation condition, and click the OK button.

When the “Move the stage to the stored image position” is selected, the reproduction of the stage position can be
performed. (If the motorized stage is installed)

5. The observation condition is set.
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415 Adjusting the Image Brightness

Contrast Brightness
Place a mouse pointer on the button, and operate as follows.

Coarse adjustment

While holding down the right button, 7:) move the mouse up (right) and down (left).
Fine adjustment

While holding down the left button, ’) move the mouse up (right) and down (left).

When you move the mouse up (right), the brightness increases, and when you move it down (left), the
brightness decreases.
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416

Adjusting the Focus

y
o -
\

Focus
Place a mouse pointer on the button, and operate as follows

Coarse adjustment

4

While holding down the right button, 7:) move the mouse up (right) and down (left).

Fine adjustment

While holding down the left button, = ) move the mouse up (right) and down (left).

When you move the mouse up (right), the image becomes over focus, and when you move it down (left), the

image becomes under focus.

For observing at high magnification it is recommended first to focus at low magnification and then increase

magnification gradually. Or, when you want to observe more high resolutions, refer to the “4.6 Observation condition”.

When you adjust the focus of an image at high magnification, occasionally, the image appears

sharp in one direction,
When focusing the image at a high magnification (x10,000 or more), carefully observe the image before and after the

just focus. If the image appears sharp in one direction, the astigmatism correction is necessary. Proceed to Section 4.23,

“Daily Maintenance.”
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4717 Selecting the Scan Rate

Item Icon Explanation Note
Scanl This is suitable for searching field of view | You can select the averaging coefficient and scan
c and adjusting image quality. rate.
Scaml A exposure marker can be displayed. Refer to
“4.19.3 Scan Speed Setting” for more information.
Scan 2 c This is suited to observe the image. You can select the averaging coefficient and scan
Soand rate.
Scan 3 This is suited to observe the image detail. You can select the averaging coefficient and scan
c rate.
Scand
Scan 4 0 This is used to observe the more detail than | You can select the scan rate.
Scamd the one at Scan 3 and acquire the image.
Photo @ This is used to acquire the image and save | You can select the scan rate.
Fhoto the image automatically.
Freeze An observation image becomes the frozen | When you want to cancel Freeze, click one of any
0 image. scan icons.
Freeze When you want to return to the previous scan rate
before Freeze, click the Freeze icon again.

v
f{‘{ vf you click one of any scan icons while pressing the right mouse button @ a pop-up menu is displayed

"

and you can change the scan speed. (except 0 )

Freeze
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Details of the scan rate

Horizontal (ms) Vertical (s) Number of pixels
0.284 0.075
SCAN1
1.137 0.258 320 <240
2.048 0.512
0.284 0.150
SCAN2
1.137 0.576 640 X< 480
2.048 1.024
20(16.67) 10(8.33) 640 480
SCAN3
20(16.67) 20(16.77)
1280 < 960
40(33.33) 40(33.33)
80(66.67) 80(66.67)
SCAN4 1280 <960
160(133.3) 160(133.3)
80(66.67) 160(133.3) 2560 X 1920

The value in parentheses () shows the values used at 60 Hz power frequency .

Relation between the lowest magnification and WD (Working Distance)

Lowest WD range (mm) Lowest magnification WD range (mm)
magnification

X 40 44 - 54 x19 205 - 214
X 37 55 - 64 X 18 215 - 244
X35 65 - 74 x 17 245 - 264
%33 75 - 84 X 16 265 - 284
%30 85 - 14 x 15 285 - 314
X 27 115 - 134 X 14 315 - 344
%X 25 135 - 154 x13 345 - 374
X 23 155 - 164 X 12 375 - 404
X 22 165 - 184 x 10 405 - 454
X 20 185 - 204 X 8(x 5) From 455

The value in parentheses ( ) shows the values when the accelerating voltage is used at less than 10 kV.
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4.8 Moving the Field View

48.1 Manual Stage
481a Moving the stage in the horizontal direction(X and Y)

W IL,I : "'"-.__' il il |
fes=" ARG
il H . |
" gOommdirecton |

X-axis
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Moving to the center of the screen (Click center)

1. Double-click the left mouse button at any position in the main screen.

2. The double-clicked position moves to the center of the screen.

*k If the magnification is less than x4500, the motor stage moves (If the motorized stage is installed).

After moving to the center of the main screen, make zoom up (Click center
zoom).

1. When observing the live image, click the right mouse button on the main screen.
2. Tick Center Zoom ON,” OFF.

Irage Shift Reset
v Center foom OMSOFF
Frame Shift OMN/OFF

Frarme Step k

3. Double-click the left mouse button at any position in the main screen.

4.  The double-clicked position moves to the center of the screen, and the magnification is enlarged at 15 steps
larger than the current magnification.

*k When the magnification is less than x4500, the motorized stage moves (If the motorized stage is installed).
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Drag moving

Drag the image window with the left mouse button.
*k  When the magnification is less than x4500, the motorized stage moves (If the motorized stage is installed).

After moving the image, you can return the image to the original position (Image
shift reset)

1. When observing the live image, right-click the mouse button on the main screen.
2. TickImage Shift Reset.

v Image Shift Reset
Center foom OMN/OFF
Frame Shift OQMN/OFF

Frame Step 2

s
A\ By performing Image Shift Reset, you can bring the image to the center of the electrical shift.
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481b Moving the stage in the vertical (Z) and tilt (T) directions

5mm direction

4-35




4. Operation

48.1c Rotating the stage (R)

R-axis

360° endless
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482 Motorized stage

482a Moving the stage in the horizontal directions (X and Y)

Move the stage continuously

Main screen

1. Move the mouse pointer to the edge of the main screen.
The mouse pointer will change to an arrow pointer (/).

2.  Ifyou keep pressing the left mouse button *3 in the specified region (edge) of the image frame, the
stage keeps moving. N

3. To stop the stage movement, release the left mouse button.

Pointer shape Explanation of the operation
E\ EB @ Xand Y axes move simultaneously.
Y-axis moves in the positive direction (image moves upward).
Y-axis moves in the negative direction (image moves downward).
X-axis moves in the positive direction (image moves rightward).
X-axis moves in the negative direction (image moves leftward).

[A][v][«[>]

%

4

/rm},,
o -
/l\\~

The Click center function is another way to move the X and Y axes in the main screen.
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4-38

The stage moving buttons in the Graphic Display

1.
2.

3.

Click the Stage in the Operation menu tab.

Keep pressing the right or left button on the X/Y button in the graphic display shown below.

<

High speed : Right mouse button ?>
Low speed : Left mouse button L )

To stop the stage movement, release the mouse button.

No. Explanation of the operation
1,234 X and Y axes move simultaneously.
5 Y axis moves in the positive direction (image moves upward).
6 Y axis moves in the negative direction (image moves downward).
1 X axis moves in the positive direction (image moves rightward).
8 X axis moves in the negative direction (image moves leftward).
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Operation Navigation area ----the specified observation point

1. Click the Stage in the Operation menu tab.

©
2. Click the left-mouse button in the Graphic Display.

The shape of the mouse pointer changes to a cross (+).

e A [P

B Y JA4]

Specifying the point

3. Click the YES button in the T Confirm your move ? Imessage dialog.

4.  When the stage movement is completed, the position you specified at Step 2 will be the beam center.
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Feeding the frame

1. Display a Live image, and right-click the mouse on the main screen.
2. Tick Frame Shift ON/OFF.
3. Specify % values for Frame Step.

Irnage Shift Reset
Center Zoom OM / OFF

Frame Shift OM / OFF

Frame Step JE 200%
v 100%

| e0%

80%

70%

60%

0%

40%

30%

20%

10%

4. Move the mouse pointer to the edge of the main screen.

5.  Click the Frame Feed icon {]] [|}

The image moves in the direction of the icon at the specified % values.
For example, when you specify the frame feed amount to 50%, the image moves by a half frame, when you specify it
to 100%, the image moves one frame (one image).
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Move the object 1o the center of the screen (Click center)

1. Double-click the left mouse button at any position in the main screen.

2. The double-clicked position moves to the center of the image.

* When the magnification is less than x4500, the motorized stage moves (If the motorized stage is installed).

After moving the object 1o the center of the image, make zoom up (Click center
zoom)

1. Display a Live image, and right-click the mouse on the main screen.
2. Tick Center Zoom ON,” OFF

Irage Shift Reset
v Center foom OMSOFF
Frame Shift OMN/OFF

Frarme Step k

3. Double-click the left mouse button at any position in the main screen.

4.  The double-clicked position moves to the center of the screen, and the magnification is enlarged at 15 steps
larger than the current magnification.

*k When the magnification is less than x4500, the motorized stage moves (If the motorized stage is installed).
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Dragging

Drag the image window with the left mouse button.
* When the magnification is less than x4500, the motorized stage moves (If the motorized stage is installed).

After moving the image, you can return the image to the original position (Image
shift reset)

1. Display a Live image, and right-click the mouse on the main screen.
2. TickImage Shift Reset.

v Image Shift Reset
Center foom OMN/OFF
Frame Shift QMN/OFF

Frame Step 3

By performing Image Shift Reset, you can bring the image to the center of the electrical shift.
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482b Moving the stage in the vertical (Z) and til+ (T) directions

Move the stage continuously

1. Click the Stage in the Operation menu tab.

2. Keep pressing the right or left button on the Z/T button in the graphic display shown below.

4

High speed : Right mouse button ?>
Low speed : Left mouse button L )

3. To stop the stage movement, release the mouse button.

No. Explanation of the operation
1 Zand T axes move in the positive directions (image moves upward).
2 Z and T axes move in the negative directions (image moves downward).
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482c Z Axis Moving Limit

Click the Stage in the Operation menu tab.
Click the Z Move Limit button.

Select Normal Mode or High Resolution Mode.

1.
2.
3.
4,

Click the Close button.

— Holder Size
e X L
Z e ie rval mavable 1o bess than § mm for eafety =
Fiease use ai the nonsal observation mode [ Holgar
Protuding heght
High Resaiution Mode
Z @ds s movable up fo 5 mm. Crnm
Please use when you observe an image at high magrificatian,
o Mk sure that the specimen doss not hit the vanous detectors when the top of
5NS Swikch | the specimen protrudes from s holder
e (o] :
o
User Lagin Samgle Setting Fecioe Stage | tmage List Satup Maintenance
Normal mode Z axis can not be moved to less than 8mm to prevent collision.

Please use at the normal observation mode.

High Resolution mode | 7 axis is movable up to 5 mm. Please use when you observe an image at high magnification.
Make sure that the specimen does not hit the various detectors when the top of the specimen

protrudes from its holder.

Z Axis Moving Limit
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482d Rotating the stage (R)

Moving the stage continuously

Main screen

1. Move the mouse pointer to the edge of the main screen.

The shape of the mouse pointer changes to an arrow (A\),

2. Keep pressing the left mouse button L ) in the specified region (edge) of the image frame.

3. To stop the stage movement, release the left mouse button.

Pointer shape Explanation of the operation

R axis moves in the negative direction (image rotates counterclockwise, low speed).
R axis moves in the negative direction (image rotates counterclockwise, high speed).
R axis moves in the positive direction (image rotates clockwise, low speed).

R axis moves in the positive direction (image rotates clockwise, high speed).

Nelda
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4-46

The stage moving buttons in the Graphic Display

1.
2.

3.

Click the Stage in the Operation menu tab.

To rotate the stage, keep pressing the right or left button on the R button in the graphic display shown below

<

High speed : Right mouse button ?>
Low speed : Left mouse button L )

To stop the stage rotation, release the mouse button.

No. Explanation of the operation

R axis moves in the negative direction (image rotates counterclockwise).

R axis moves in the positive direction (image rotates clockwise).
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482e¢ Moving the stage by specifying the coordinates

Relative movement and Absolute movement

A A

-~

-
-

Click @ the one of the positions (X, Y, R, T, Z) in the coordinates display.

MMl Y=-11.109mm R=44938deg T=-0.003deg

The Enter Coordinates menu is displayed.
Select the specifying Absolute or Relative mode.

Absolute : The stage is moved to the specified coordinates, wherever the present coordinates are.

Relative : The stage is relatively moved by the specified values, where it refers the present coordinates as zero.

Click the Coordinates display box of the axes to specify, and enter numerical values using the ten keys.
Click the Move button.
Ensure the entered coordinates and click the YES button in the Confirm your move?] dialog box.

When the stage is reached to the specified position, it stops movement.
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Initial position

1. Click the Stage in the Operation menu tab.

2.  Click the Initial Position button.

Vacuum Status

| orewou p—

o) EEEN

Vacuum Mode

High Low
Vacuum | Vacuum

DOWN
St

Hakder Size

(]

Protnuding height

ZMovelmt |

Mainterance

3. After the message of [Are you sure to move the stage? ] is displayed, click the YES button.

4.  The stage stops its movement when it reaches the initializing coordinates.

*  Ifthe axis is not motorized, only the Graphic Display is displayed and the axis is not driven.
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Coordinate display

0.000mm

0.000mm

0.000deg.

—A |20 <|X

0.000deg.
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Previous Position

The Previous Position is the one that you have previously moved position by using such function as the Position File,
Coordinates specify, Initial Position, Previous Position and + Marker.

1. Move the stage by using such as the Position File, Coordinates specify, Initial Position, Previous Coordinates
and + Marker.

2. Click the Previous Pasition button.

Vacuum Status

| Deeon

3. The coordinates in the Coordinates Display area displays the previous coordinates.
4.  Click the YES button after the message of the [Are you sure to move the stage? is displayed.

5. The stage stops moving after it reaches to the previous position.
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482f Stage Position file

This function saves the image and the stage coordinates, and displays it in the Stage Position File. By selecting
the file, the stage moves to the saved stage coordinates.
The reproducibility of the coordinates depends on the precision of the stage. When magnification after moving

the stage is high, sometimes, the object moves out of the image display. In this case, search the vicinity of the
object at lower magnification.

Vacaum Status
Aok B Postion Fle ~ | Holder Size
| Dowos Atk x|
| Ready | ) =
[E= .
! #dd
| vENT EVAG | ity
S — | Staga postion [
i = m
Vecum Mods . — —
SNSSwich | % 2
= A —
High = SNSCaptre | 1
- Macuum _ Vacuum | ———— ZMove Lt |
Cancel |
User Login Sample Setting Recipe | Stage | tmage List Setup Manterance

The Stage Position file menu
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Add Position File

1.  Click the Stage in the Operation menu tab.

2. Click the Position File button.
3. The Position File menu is displayed.
‘Vacuum Status
|| oewou sk Shage Ppseton dd Posgan Fle x| Holder Size
e Booton o | " 1 [ 5= ]
| Ready | o —_—
=
} VENT EVAC i, il
| Stags posticn
- - T — =
Y Mide v -
B [ R —
Vacuum - Vacuum = ) ZMovelm |
7 .|
User Login Sample Seting Recive | Siaga | image List

Setup

Position File menu

4.  Enter the file name in the Add Position File box, and click the Add button.
If the “Number” box is ticked, the count is displayed under the file name. And, the Position File can be added with the
same file name.
Delete

Open the Position File menu, select the saved file to delete, and click the Delete button.
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4829 Snap Shot

We recommend that you use Snapshot as a navigation of moving the stage.

If you paste a low magnification image on the Snapshot display, and move the stage using the function
described below, you can display the objective image at the center of the “Main screen.” However, be aware that
you cannot move the stage using the image loaded from a file.

4
A\ If you change the observation conditions in the main screen such as observation position and
magnification, such changes are also reflected in the Snapshot display as well.

Click center function

1. Display a Live image (except Scanl mode) or a Freeze image in the main screen.

2. Right-click the mouse on the objective image (example : Standard Live Image * left bottom)

Ky
3. Click '@ Snap Shot in the pop-up menu.

The image is pasted in the snap shot screen.

Sample
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The image can be similarly pasted by the Snap Shot (1/2/3/4) button.

| Snap shot button

Sample

Double-click the mouse button (cross cursor appears) on the Snapshot screen.

To delete the cross cursor position, right-click the mouse on the objective image and click in Clear MarKer in the
pop-up menu.

Sample

The system controls the motorized stage to move it to the double-clicked position, and displays the image at
the center of the main screen.
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Click center zoom function

1. Display a Live image (except Scanl mode) or a Freeze image in the main screen.

2. Right-click the mouse on the objective image (example : Standard Live Image - left bottom)

Y
3. Click 'S Snap Shot in the pop-up menu.

The image is pasted in the snap shot screen.

I O I |
L [ Mo+

T .
ANy

Sample

N The image can be similarly pasted by the Snap Shot button (1/2/3/4).
Snap shot button

Sample
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Drag (the frame is drawn) in the snap shot screen with the left mouse button.

The frame size is changed according to the drag.
To delete the frame position, right-click the mouse on the objective image and click in Clear MarKer in the pop-up
menu.

Sample

Double-click in the frame with the left mouse button.

The stage (if the motorized stage is installed) is moved to the position where you double-clicked, and the image is
displayed to the center on the main screen with the magnification near the frame.
After movement, the frame is corrected according to the display magnification.
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49 Changing the Magnification

To change the magnification, you can choose from the following operation.

e  Using the Magnification window
e  Using the Magnification button
e  Using the mouse wheel

e  Using the Preset Mag. button

49.1 Using the Magnification window

1. Todisplay the magnification window, click on the magnification box in the SEM data display.

2. Click _ on the Magpnification data display.

sl

3. Double-click ?©the desired magnification from the list.

[ Mag ﬁ1

x15000 .
x14000 i
x13000 K|
x12000
x11000
v
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492 Using the Magnification button

You may use both the Mag. —button Mag - (to reduce ) and Mag.+ button
Mag + (to increase) in the Image Adjustment button.

Left-clicking the mouse can change the magnification by one step, and keeping the left mouse button held down
can change the magnification continuously.

The magnification down or up by one step

-
Click '® the | Mag - | or | Mag + button.

The magnification continuously down or up
Keep the left mouse button held down on the | Mag - | or | Mag + button.

493 Using the mouse wheel

If there are mouse cursor in the main screen or dual screen live image (right or left), and using the wheel mouse, you can
enlarge or reduce the magpnification by scrolling the mouse.

Enlarging operation : Scroll the mouse wheel backward (pull side). \
Reducing operation : Scroll the mouse wheel forward (push side).

Wheel mouse
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494 Using the Preset magnification

If you use Preset button from the Image Adjustment button, you can instantly switch the magpnification. You
can change the Preset magnification as you choose, so we recommend that you save the frequent use

magnification.
| a | 100 | 1000 | 10000 | 1ooooo |
Contrast Brightness Focus Stig X Stig Y
| | | | Mag - | Mag +
Preset magnification
N Saving the magnification used more frequently

1. Click the Setup in the Operation menu tab.
2. Click the Auto and Preset Mag. button.

The Operation Guide screen is changed to the Auto function Preset Mag. Screen.

Vs Ratus
Draw Ot arkock T
| |@ |@ @ B o0 000 000D 100000
[ Reaty | == i ST = e
Auto aret Prese Mag
: =
VENT || EVAG Scan and Acto Save
{ = Auts Contran andl Bgpuness Aot Facus At St + Freset Mag
SEM Data Dioiay
Mocy My Eco Mads Sehm Gatst! o - B e ik 21 any postion nede the framed
i square to display the grean frame and
High Low Action Select Bughiness . AF e Sl Al
Vacuum Vacuum
tUser Login Sample Seting Recipe Sisge o et | Setup [IE—

3. Click the one of the Preset Mag. box.

i | L | AE0EE |1DDDDD| (The box gets highlighted in green frame)

4. Click the | Mag - | or | Mag + button to set the desired
magnification.

5. If you keep the mouse button held down, the magnification changes continuously.
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4.10 Observing the Backscattered Electron Image

410.1 Principle of image formation

Formations of a composition image and a fopographic image
The following figure is a block diagram showing the basic signal routes of forming images. When the incident
electron beam is scanned on the specimen surface, backscattered electrons carrying topographic, physical and
chemical properties of the specimen are emitted from the specimen.
The instrument detects the backscattered electrons carrying the information from the specimen by a pair of two
divided semiconductor elements allocated symmetrically to the optical axis from the different directions, converts
the variation of its amount into the electric signals, amplifies each signal with the preamplifiers, and supplies it to
the operational amplifier unit.
The operational amplifier unit further amplifies the signals and performs arithmetic computation of the signals.
That is to say, on one hand, it extracts the added signal for the signals of detection elements A and B, on the
other hand, it extracts the subtracted signal between the signals of detection elements A and B. The sum of the
input signals becomes the signal for forming a composition image, and the difference between the input signals
becomes the signal for forming a topographic image (refer to the figure in the next page). And the instrument
display those signals on the monitor.

Formation of a stereoscopic image
When the signal of the semiconductor detection element C for stereographic image is added further to the
composition image signal in which signals of a pair of two divided semiconductor detection elements Aand B are
added, a stereoscopic (shadow) image, which is mixed with the compositional information and topographical
information on the specimen surface and gives three-dimensional appearance of the specimen surface, is
obtained.

Incident electron beam

1 Preamplifier Display section
/ — = [A+B+C] [ A+B | [ A-B ]
B [
c A | |
Backscattered electron
Specimen

Operational amplifier unit
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1
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AsB-C A

Stereoscopic image signal

4102

Observing a backscattered electron image
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You can detect backscattered electrons having information from the specimen surface, and observe the topography and
the composition distribution of the specimen surface. When you display the secondary electron image at first, you can
smoothly display the backscattered electron image.

Features of backscattered electron images- * *
e  The brightness of the composition image becomes darker as the composition becomes lighter elements,
and brighter as the composition becomes heavier elements.
e The topographic image looks like as if a light is illuminated from the right side of the specimen.
e  For the convex part, the right side becomes bright and the left side becomes dark. For the concave part,
the right and left sides become vice versa.
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Vent the specimen chamber, and then set a specimen.

Display a secondary electron image (SEl).

Click the signal - in the image data display.

AL,

Double-click @the BEIW in the Signal setting window.

When you tick the SS LinK, the spot size will remain the same when you switch detectors and the image shift will not

occur.
F 2y
Signal w

SEI BEI

REF

EET

e Y
1 ‘/-l

Shadow level

[~] S5 Link

Click one of Compo :“ P | Topo or Shadow [S:J.’.E'..d”. " | button in the BEI.

Shadew |, the shadow level can set with the combo box (1 - 10, EX : ultra 3 - D view).

If the number goes high, you can get more enhanced stereoscopic 3-D view.
And, you can set the Gain to Auto (adjusted automatically depending on the “Spotsize” and “Acc. Voltage”) or Manual
(High, Medium, Low, Analysis).

Contrast
Adjust the ima ‘e quality of the backscattered electron image optimal by using

and

Brightness

When you switch the signal type (Example : Compo = Topo) , the image brightness may change. It that case, adjust

Contrast and | Brghtness

the image brightness by means of ACB icon @ or
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Guideline of the observation condition

Criterion Tendency Caution
WD 10 - 20mm Image is brighter at shorter WD Make sure not to damage the mechanical hitting with the
detector and the sample.
Accelerating voltage | 15 - 20kV Image is brighter at higher accelerating voltage | Some sample are damaged by electron beam
Spotsize 30-50 Image is brighter at larger Spotsize Same as above
Movable aperture lor2 Image is brighter at 2.
CAUTION !

4-62

Just after starting the instrument, or when you largely change the accelerating voltage or the WD, sometimes,
the brightness of the image changes slowly. The brightness change will stop after a while, however take note
that when you use the slow scans (such as Scan4 or Photo) for the brightness change.
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411 Low Vacuum Mode Observation

In the observation under low vacuum mode, sometimes, the charge-up phenomenon occurs. When the
charge-up phenomenon is observed, you must take measures such as to set the pressure to relatively high

pressure.

4111 Dry specimen

1. Seta specimen (a dried specimen such as paper, cloth and resin) (refer to Section 4.3).
2.  Click the Low Vacuum button in the Vacuum menu.

The vacuum mode is switched from high vacuum to low vacuum, and starts evacuating the specimen chamber.

Vacuum Status

10Pa Low
15Pa Yacuum
20Pa X
15Fa -

| up | | DOWN |

Vacuum control panel

3.  Click the HT icon - to get HT ON m
OFF oM

4,  Setthe accelerating voltage to 15 KV.
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4-64

10.

Set the pressure of the specimen chamber to 30 Pa.

Select the value from the pressure values combo box, and click the Star button.

The Start button switches to Stop, and it starts flashing. When the pressure reaches to selected value, flashing
stops. (it takes a few minutes until the pressure setting completes).

If the pressure does not reach for more than 5 minutes, or the valve is locked, an error message appears. Close the
error message, and perform the pressure setting again.

Set the Spotsize to 30 - 60.

Switch the Signal to BEIW, and click the Shadow button | Shadow |.

Set the shadow level to “1”.

[ Signal w
SEI BEI
REF Shadow level
ux | Compo | [ Topo | | Shadow |
1
Gain | Auto -
[T 55 Link

Signal setting window

Click the Scanl icon 0

Scanl

Set the specimen stage to the specimen center (0 mm for both X and Y axes).

N If the motorized stage is installed, use the Holder Graphic Display or Stage Navigation System (option) to set

the stage to the position where you want to observe.
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11.

12.

13.

Click the @ . the @ and the @ icons to observe the image
ACE AF A5

Adjust the image quality by using the Contrastf Cortrast || Brightness Brightness |

Focus  Focus and Stig (X, Y) Stig * Stig f buttons.

Increase the magnification by four steps, and check to see the image whether the charge up occurs or not on
the specimen.

If the charge-up occurs on the specimen, increase the pressure of the specimen chamber or adjust the Spotsize so
that the charge-up disappears.

Low < Pressure — High
Much < Charge up — Few
Bright < Brightness — Dark

Relationship between pressure, charge-up and brightness

What is the charge-up?

This is the electrical charging on the specimen where the electrons cannot flow through to the ground due to the
electrically non-conductive specimen. When it occurs, sometimes, abnormal brightness appears in the observing
region, or the field of view shifts during the scan at slow scan.
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4112

Water-containing specimen

4-66

Vent the specimen chamber to atmospheric pressure.

Set the specimen such as not containing water as a metal or a specimen holder, and set up the observation
condition by getting the image. (Refer to Section 4.5)

Click the Low Vacuum button in the Vacuum menu.

The vacuum mode switches from high vacuum to low vacuum, and starts evacuating the specimen chamber.

Wacuum Status

Draw Out Aidock

VENT ‘ ‘ EVAC

T .
10Pa 7 i
100Pa !
110Pa

10Pa Low
15Pa Vacuum
20Pa B e

e
| up | | own |

Vacuum control panel

Set the pressure of the specimen chamber to 50 - 70 Pa.

Select the value from the pressure values combo box, and click the Start button.

The Start button switches to Stop, and it starts flashing. When the pressure reaches to selected value, flashing
stops. (it takes a few minutes until the pressure setting completes).

If the pressure does not reach for more than 5 minutes, or the valve is locked, an error message appears. Close the
error message, and perform the pressure setting again.

Mount a specimen (an aqueous specimen such as plant and biology), and evacuate the specimen chamber.

Click the HT icon - to get HT ON 1]
OFF oM
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Adjust the image quality by using the Contrastf Contrast || Brightness| Brightress

Focus  Foous and Stig (X, Y) Stig X Stig Y buttons.
Increase the magnification by four steps, and check to see the image whether the charge-up occurs or not on
the specimen.

If the charge-up occurs on the specimen, increase the pressure of the specimen chamber or adjust the spot size so
that the charge-up disappears.

Low < Pressure — High
Much < Charge up — Few
Bright < Brightness — Dark

Relationship between pressure, charge up and brightness

What is the charge-up?

This is the electrical charging on the specimen where the electrons cannot flow through to the ground due to the
electrically non-conductive specimen. When it occurs, sometimes, abnormal brightness appears in the observing
region, or the field of view shifts during the scan at slow scan.
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4.12 Observing a Tilted Specimen

4121 Tilt correction (Dynamic Focus)

If the focus is not adjusted at both edges of the field of view for a tilted specimen, adjust the focus using
the slide bar.

1. Adjust the focus at the center of the Live image.

2. Click the Tilt icon 0
Tilt

The Tilting correction menu is displayed.

, or select Menu bar Tools = Tilt Correction.

Tilting comection
Mag. Comection - 1 ON @ OFF
] | MAX
R ,
Cynamic Focus 1 ON @ OFF
] MAX
i i'_: b
Cloze

3. Select the ON/OFF radio button in the Dynamic Focus to ON.

4. Click the Scan 3 icon 0 or the Scan 4 icon 0 .

Scand Scand

5. Correct the focusing with the slide bar.

Once the correction is performed, the amount of correction remains stored in the memory, even if you set the ON/OFF
button to OFF.
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4122 Til+ correction (MAG correction)

For the tilted specimen, you can correct the frontward and backward magnifications relative to the magnification
at the center.

1. Adjust the focus at the center of the Live image.

2. Click the Tilt icon @
Tilt

The Tilting correction menu is displayed.

, or select Menu bar Tools = Tilt Correction.

Tilting comection

Mag. Comection - ) ON @ OFF

0 | MAX
< [t b
Cynamic Focus i OM (@ OFF
0 [ A
4 o

Close

3. Select the ON/OFF radio button in the Mag. correction to ON.

4, Click the Scan 3 icon 0 or the Scan 4 icon 0 .

Scand Scand

5. Adjust the tilting angle with the slide bar.

Once correction is performed, the amount of correction remains stored in the memory, even if you set the ON/OFF
button to OFF .
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4.13 Observing the image by the Scan Rotation

This function rotates the image by rotating the scan direction.
(The SCAN ROTATION is necessary)

1. Click the SRT icon @ . or select Menu bar Tools = Scan Rotation.
SRT

The Scan Rotation menu opens.

2. Select ON of the ON/OFF radio button in the Scan Rotation window.
3. Setthe rotation angle using the slide bar and arrow button.

The image rotates to the set angle.

4.  Ifyou select OFF of the ON/OFF radio button, the rotated image returns to the previous one.
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414 Capturing a Stereo Image

You can save multiple images in the same field of view at a different angle.
For creating and analyzing three-dimensional images, please refer to the user manual of THREE-DIMENSION IMAGE
SOFTWARE.

X, .
1. Click the Stereo icon or select the menu bar Tools = Stereo Pair.
Stereo

The stereo pair menu opens.
2. Select the scan mode (Scan2, 3 or 4) for saving the reference image.

Set the scan speed of each scan mode using the Scan and Auto Save in the Setup of the Operation menu tab.
3. Move the object to the cursor center by moving the specimen stage.
4. Click the Save button to save the reference image.

Save the image in any given folder. When saving is completed, the screen displays as follows:

2 Sethe scan sweed for savig
| Seand z]

3 Chck the [Save] bution

Sample 0000 16 Jan 2009

Capturing a reference image (Left screen: Reference image)
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5. Slant the T-axis.
The manual stage
Slant the T-axis (inputrange==15" . generally, 5t07° ) ,and inputa tilt angle.

The motorized stage
When the T axis is tilted, the tilt angle value is input automatically.

6.  While enlarging or reducing the comparison image using the Enlarged /"Reduce buttons, adjust the image
position using the X and Y axes of the stage to bring the image in the same field of view as that of the
reference sample image.

7. Click the Save button to save the tilted image

Save the image in any given folder. When saving is completed, the screen displays as follows:

Saving the ted specmen mae.

1. it sags ipenarally § - Tand arcer thatit anghs insnual T-nas).
Zoom i / Zoom out of the reference
Image is possbie.

Thange 0 Move r — I = .

2 Matchire wecmen
slage (LY]

3 Chck the [Save] ution 10 save the tibed soscimen mags.

0000 16 Jan 2009

Capturing a tilted image (Left screen:reference image, Right screen:tilted image)

8.  Click either Yes or No button on the message.

When you click the Yes button, the 3D analysis software starts up. For details, refer to the operation manual of
THREE-DIMENSION IMAGE SOFTWARE

When you click the No button, the Stereo pair function is finish.
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4.15 Measurement

4.15.1 Parallel measurement

H
1. Click the Scaler icon . or select menu bar Tools = Scaler.
Scaler

2. Click the Parallel icon ‘

Sample 0000 16 Jan 2009 - g

3. Select the direction of distance measurement

Select Parallel X | | when you want to measure the distance in the horizontal direction. (Two cursors are
displayed in the vertical direction.)
Select Parallel Y | when you want to measure the distance in the vertical direction. (Two cursors are

displayed in the horizontal direction.)

Select Diagonal | when you want to measure the distance in the diagonal direction. (Two cursors are
displayed respectively in the horizontal and vertical directions.)

4. Drag the displayed cursor and set a measurement point.

The measured value is displayed in real time in the window. When you set a measurement point, drag each cursor (in
the case of Parallel X and Y), or drag the cursor to the intersection points (in the case of Diagonal).

5. Click the Record button. You can create a freeze image in which the cursor and measured value are drawn.

If you click Cancel button, an original image re-appears.

A\ You can change the color of measurement point and measured value, or change the text style. Click the target

object, and change the color and text style. (Based on Windows)
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4.152 Distance measurement between two points

H
1. Click the Scalericon , or select menu bar Tools = Scaler.
Scaler

2. Click the Distance icon

The image area changes as shown below.

Sample

Measuring the straight line

.
/
1. Click the Line icon ;I

2.  Drag the left mouse button from the start point to the end of the target object.

e
'/‘
e

3. The straight line which connects the start point and the end point is displayed, and the measured value is
displayed.

4.  Click the Record button. You can create a freeze image in which the straight line and measured value are
drawn.
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Measuring the linear distance successively

’|' +
%

1.  Click the Free icon

2. Click the start point of the target object, and click again on the arbitrary position. Repeat this operation
successively.

3. Double click the end point of the target object.

4.  The polygon which connects the start point and the end point is displayed, and the measured value is
displayed.

Double click !

5. Click the Record button. You can create a freeze image in which the polygon and measured value are drawn.
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Measuring the perpendicular line for arbitrary straight line

+
|_+
Click the Perpendicular icon —~ .

Drag the left mouse button on the target object to draw the base line.
For a drawn base line, a perpendicular line is displayed.

Drag and drop the perpendicular line.

o~ w D

The perpendicular line is set, and measured value is displayed.

@/
L
.

6. Click the Record button. You can create a freeze image in which the perpendicular line and measured value
are drawn.
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4153 Angle measurement

1.  Click the Scaler iconl-Scaler | or select menu bar Tools = Scaler.

2.  Click the Distance icon

The image area changes as shown below.

Sample o000 16 Jan 2009

Click the Angle icon
4.  Click the left mouse button on the vertex for which you want to measure the angle.

5. Move the mouse, and draw one of the two sides which sandwich the angle to measure, and then, click the left
mouse button on the end point.
If you move the mouse from the end point, one more side will be drawn and the measured value will be
displayed

sy

6.  When you want to finish the angle measurement, click the left mouse button.

7. Ifyou freeze an image and click the Record button, you can create a freeze image under the angle
management.

477
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4154 Circle measurement

H
1. Click the Scalericon , or select menu bar Tools = Scaler.
Scaler

2. Click the Distance icon

The image area changes as shown to the below picture.

Sample

Measuring the diameter of circle

1. Click the Diameter icon D{:}O |

2. Drag the left mouse button on the target object.

3. Thecircle that the circumference on the starting point is drawn.

4, Thecircle is set, and the measured value (diameter of circle) is displayed.
5. The circle size can be changed by dragging.

6. Click the Record button. You can create a freeze image in which the circle and measured value are drawn.
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Measuring the length between the center of two circles

1. Click the Distance icon &J‘D |

2. Drag left mouse button on the target object.

3. Thefirst circle that centers on the starting point is drawn.

“x

X @y

4.  The straight line for connecting the center between two circles is displayed.

5. Specify (start point for dragging) the center of the second circle, the straight line is set and draw the second
circle by dragging.

—
v,‘
a

6. The second circle is set, and the measured value between two centers is displayed.

7.  Click the Record button. You can create a freeze image in which the two circles and measured value are
drawn.
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4155 Area measurement

1. Click the Scalericon , or select menu bar Tools = Scaler.
Scaler

2. Click the Distance icon

The imane area channes as shown ta the helow nictire.

Sample

Measuring an area of polygon

1.  Click the Polygon icon

2. Click the start point of the target object, and click again on the arbitrary position. Repeat this operation
successively.

Double click the end point of the target object.

4.  The polygon which connects the start point and the end point is displayed, the area of polygon is displayed.

Double click !

5. Click the Record button. You can create a freeze image in which the polygon and measured value (area) are
drawn.

4-80




4. Operation

Measuring an area of circle

1. Click the circle icon

2. Drag left mouse button on the target object.

3. The circle that assumed the start point circumference is drawn.

4.  The circle is set, and the measured value (area of circle) is displayed.
5. The circle size can be changed by dragging.

6. Click the Record button. You can create a freeze image in which the circle and measured value (area) are
drawn.
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4156 Counts the number of measurements

When you want to count the measured target object, perform the following procedures.

H
1. Click the Scalericon . or eelect menu bar Tools = Scaler.
Scaler

2. Click the Distance icon

The image area changes as shown to the below picture.

Sample 0000 16 Jan 2008

+
3. Clickthe Counticon  ++* |
+

4,  Left-click a target object or any point you want.

5. Aplus “-+" symbol and numerical quantity appear, and the number you clicked will be counted.

6. Click the Record button to create a freeze image drawn by counting.
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By using the Text icon and Select icon, you can change the color of measured position and enter the text on the scree.

H
1. Click the Scaler icon . or select menu bar Tools = Scaler.
Scaler

2.  Click the Distance icon

The image area changes as shown below picture.

Sample

1. Click the Selecticon , and drag it so that a target can be included.

Edit

2. Select the specified color ~ Cglar :]

3. Click Save button, you can create a freeze image in which the target was changed to desired color.
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4-84

Entering text

6.

Click the Text icon. T |

By dragging with left mouse button on the main screen, draw the text box.
Move a text box.

a.  Click the Select icon, and drag it so that the box can be included.
b.  Setthe mouse cursor on box, and move the box while pressing the left mouse button. Then, release the
mouse button with the desired position.

Change the text box size.

a.  Click the Selecticon, and drag it so that the box can be included.
b.  Set the mouse cursor on box, and move the box while pressing the left mouse button. Then, release the
mouse button with the desired size.

Enter text in the text box

If necessary, change the color, style and size of a font.

lHem Explanation
Color Sets font colors.
Font Sets font types.
Size Sets font sizes.

* In accordance with Windows

Click the Save button to create a freeze image with text in it.

30.0kV  x1,500 10pm 2008/01/11
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4.17 Various image displays
41171 Digital Zoom

If you are interested to observe the enlarged image at a certain area with the magnification of 2 or 4 times.
The Digital Zoom function is convenient for such purpose.

1. Click the Freeze icon 0

Fresze

2. Click the Zoom icon El or select the menu bar Inage = Digital Zoom.
Loom

The Live image on the main screen becomes the freeze image.

3. Select the zoom magnification X 2 or X 4.

/— Zoom magnification

Digital Zoom @x ;‘ [zoomn | [0k ) [Feom

Zoom frame

Sample

Digital Zoom window

4.  Move the Zoom frame, and click the Zoom In button.

Set the mouse cursor on the Zoom frame, and drag the left button to move the Zoom frame. Release the mouse
button at the zoom position where you want to enlarge. The image in the Zoom frame is enlarged (X 2 or X 4), and
displayed on the whole main screen.

5. Click the OK button.

Afreeze image is displayed under the condition of step 3.
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4112 Dual Mag

This is the function display to simultaneously the two images on the screen with the different magnification. The
original image is displayed on the left half screen and the enlarged image specified with frame in the original
image is displayed on the right half screen.

1. Click the Freeze icon O

Freszs

2.  Click the D-Mag icon ED , or select the menu bar Image = Dual Magnification.
D-Mag

The Live image on the main screen becomes freeze image. The original image is displayed on the left-side, and the
image in the zoom frame is displayed on the right-side.

3. Select the zoom magnification X 2 or X 4.

Zoom frame

Image in the frame

Original image

B

Sample 16 Jan 2009

Dual Magnification window

4. Move the Zoom frame, and specify the enlarging position.

Set the mouse cursor on the frame, and drag the left mouse button to move the frame. Release the mouse button at
the Zoom position where you want to enlarge.
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When you want to change the Zooming position

a. Click the Positioning button, and move the Positioning frame to the position you want to enlarge.
b. Repeat Step 3 and Step 4.

Dual Magnifivation ® 2 © x

Positioning frame

16 Jan 2009

5. Click the OK button.

Afreeze image is displayed.
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4173 Full Screen Display

Afull screen display can be displayed.

1. Click the Zoom icon, or select the menu bar Screen = Full screen Live Image.
Joom

An image in the size of 640 % 480 (1 screen) will be displayed on the full screen.
To cancel the Zoom display, select another display from the screen icon (such as Std, Dual) or menu bar Screen (such

as Standard Live Image, Dual Screen Live Image).

A
4

Full screen live image

&
2 Area Zoom (can be possible depending on models and options of your device)

When you drag the main screen with the right mouse button, the rectangle frame and the pop-up menu appears. Click
the Area Zoom. The image in the frame is moved to the center of the screen, and it is displayed with the full size

To cancel the Area Zoom, select another display from the screen icons (such as Std, Dual) or menu bar Screen (such
as Standard Live Image, Dual Screen Live Image)
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41174

Dual Live image

1.

2.

The live images in the same view field can be displayed side by side with different signals.

Display a Live image.

Click the Dual icon (UD) or (LR), or select the menu bar Screen = Dual Live Image
Dual Dual

= UDorLR.

,,
4
/rm},/

o _

01 Oct 2008

Change the frame, if necessary.

A
To change the active frame, click the left mouse button '® on the display to make it active.

Click the signal - in the Image Data Display.
Change a signal in the selected frame using the Signal window.

If you tick the S Link, the Spotsize will remain the same when you switch detectors and the image shift will not

occur.
Adjust the image quality of selected screen using the Contrast  Contrast |, Brightness Erightness
buttons.

Focus| Focus

N

Stig Y

and Stig (X, Y) ‘ Stig X

The Click center can be performed only on the current frame.
The SEl and REF images can be displayed side by side, if only the secondary electron detector is installed.

If the MIX display mode is activated while the system is in low vacuum and the BEIW is the only low vacuum detector,
then three display windows will display the BEIW signals.
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41175

Split Live image

4-90

1.

2.

One view field can be split, and both live images can be displayed with different signals.

CAUTION !

The SnapShot function cannot be used.

Display a Live image.

Click the Split icon (UD) or (LR) , or select the menu bar Screen = Split Live Image
plit plit

= UDorLR.

o001 01 Oct 2008

w

Change the frame, if necessary.

/

To change the active frame, click the left mouse button '® on the display to make it active.

Aframe ratio of the main screen can be changed by dragging the frame.
Double-click the left mouse button on the border (when a pointer is an arrow) to retumn to its default.

Click the Signal - of the Image Data Display.

Change a signal in the selected frame using the Signal window.
If you tick the SS Link, the Spotsize will remain the same when you switch detectors and the image shift will

not occur.
Adjust the image quality of selected screen using the Contrast‘ Contrast || Brightness Brightrness
buttons.

Focus| Focus

The Click center can be performed only on the current frame.

The SEI and REF images can be displayed side by side, if only the secondary electron detector is installed.

If the MIX display mode is activated while the system is in low vacuum and the BEIW is the only low vacuum detector,
then three display windows will display the BEIW signals.

A}

Stig Y

and Stig (X, Y) ‘ Stig ¥
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41176 Flexible Window image

If you make any square area in the observation screen, the inside of this area can be displayed with a different
signal.

1. Display a Live image

2. Click the Window icon , or select the menu bar Screen = Flexible Window Image.
i o

3. The square frame will be displayed on the main screen.

oo [ o [ [ | W
Mag - -

| Cortrag. Drghtress Focus X SeY

Sample o000 16 Jan 2009 |

4. Change the frame size or move the frame, if necessary.

If you want to change the frame size, drag the left mouse button on the corner of the frame. Release the mouse button
at the desired position.

KRR
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4-92

To move the frame (the rectangle area), drag the frame.

Click the Signal - of the image data display.

Change a signal in the selected frame by using the Signal window.

If you tick the SS LinK, the spotsize will remain the same when you switch detectors and the image shift will not occur.

Adjust the image quality of selected screen using the Contrasf  Contrast || Brightness| Brightness

Focus  Focus and Stig (X, Y) Stig X Stig Y buttons.

=
If the outside of a rectangular screen is left-clicked @ the current screen moves to outside.

The Click center can be performed only on the current frame.

The SEI and REF images can be displayed side by side, if only the secondary electron detector is installed.

If the MIX display mode is activated while the system is in low vacuum and the BEIW is the only low vacuum detector,
then three display windows will display the BEIW signals.
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4111 Mixed image

You can display an image by mixing any signals. Perform the following procedure.

1. Display a Live image.

[EF*
2. Click the Mix icon, or select the menu bar Screen = Signal Mix Image.
Mix

Signal 2 screen  (blue frame : current screen)

Mixed image display screen
Signal 2 screen

Sample

3. Switch the signal with Signal 17”2 combo box.

4.  Adjust the image quality in the current screen using the Contrast  Cortrast || Brightness Brightrness

Focus  Focus and Stig (X, Y) Stig X Stig buttons.

/

5. To change the active frame, click the left mouse button '® on the screen to make it active.

o

Adjust the mixing ratio of Signal 1 and Signal 2 using the slide bar.

~

The (MIX) Live image mixed with Signal 1 and Signal 2 is displayed to with the adjusted mixing ratio.

V2,
>3,
D
sos

If the MIX display mode is activated while the system is in low vacuum and the BEIW is the only low vacuum detector,
then three display windows will display the BEIW signals.
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4178 Dual ~Quad Spli+ Screen Display

It can be convenient for comparison and observation of two or four different images because it can simultaneously
display two or four image files on one display.

1. Click the Freeze icon 0

Fresze '

scos i | 22| i

Click the Dual icon orQuadicon | =Ll | or select the menu barImage = Dual Screen,Quad
Dzl

2.
Quad
Screen.
The Live image on the main screen becomes freeze image
3. Select Image file from the dialog, and click the Open button.
4.  Only the number of split screens performs the above operation.

If you want to change the current image to a different image, double click on the image. Then, perform item 3 once
again.

Dual screen Quad screen

5. Click the OK button.
A freeze image is obtained.

6. Click the Save button.

The Save window opens, and the freeze image can be stored.
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4179 Adjusting the image brightness

1.  Display the freeze image.

LUT

2. Click the LUT icon af . select the menu bar Inage = LooK-up Table/ Pseudocolor.

LUT
Click the brightness correction button and adjust the correction level by using the scroll bar.
4.  Click the OK button.

You can create a freeze image in which the brightness is corrected, and operation panel closes.

Look-up Table | Pseudo Color

Sample

Item Details Explanation
Linear ﬁl Without correction
Brightness reversal ] | The brightness is reversed, and displayed.
Contrast [ 7| | The contrast between the L-H levels is enhanced.
enhancement | | Setting range: L level (0-254), H level (1-255)
Contrast reduction [ ]| | The contrast between the L-H levels is reduced.
|| | Settingrange: L level (0-254), H level (1-255)
Gamma correction [ ] | The brightness is corrected by the gamma curve and the corrected
' | | brightness is displayed.
Setting range: 1-1.0, 1.1, 1.25, 1.5, 1.7, 2.0, 2.5, 3.0, 5.0, 10.0
Multi-valued The brightness is displayed by the multi-valued processing.
processing i Setting range: 4, 8, 16, 32, 64, 128
Partial enhancement [ [ ] | Patofthe image is enhanced by green and displayed.
l Green is allocated to the L-H levels, whereas monochrome is allocated to other

regions.
Setting range: L level (0-254), H level (1-255)
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4.17.10 Displaying the image with color

By displaying the image with color, it is possible to more strongly show the structure which you want to
emphasize.

1. Display the freeze image (click the Freeze icon.).

ur,
2. Click the LUT icon , or select the menu bar Image = Look-up Table /Pseudocolor.
LUT

3.  Click the Pseudocolor button [m

Look-up Table | Psaudo Color

4, Select the Standard or the Custom with the radio buttons.

You cannot change the standard color.
In the Custom, you can create the colors of each color level by using the scroll bar to set the numerical value (1-255)
of RGB.

5. Click the OK button.

You can create a freeze image with the pseudo color, and the operation panel is closed.
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%k Color level: The colors, which are set as Levels 1-16, are allocated according to their brightness that is divided
into 16 equal parts. The standard colors for each individual brightness range are shown in the table below.

Level Brightness Standard color
Level1 1-15 Black
Level 2 16 - 31 Blue
Level3 32-47 Green
Level 4 48 - 63 Cyan
Level 5 64-179 Red
Level 6 80 - 95 Magenta
Level 7 96 - 111 Yellow
Level 8 112-127 White
Level 9 128 — 143 Gray
Level 10 144 - 159 Bright blue
Level 11 160 - 175 Bright green
Level 12 176 - 191 Bright cyan
Level 13 192 - 207 Bright red
Level 14 208 - 223 Bright magenta
Level 15 224 - 239 Bright yellow
Level 16 240 — 255 Bright white
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4.18 Recording Images
418.1

Automatic saving

Cautions !

For the file that already exists in the saving location, do not change the extension of
its filename when saving this file again with the same filename,

If you do this, the information on the instrument (*.TXT) is replaced and the previous information is erased. (At
this time, the confirmation message, “Do you save a file by replacing the existing file?” does not appear. So, you
have to be careful.)

To avoid this, specify a different saving location, or change the filename when saving the file.

1. Click the Setup in the Operation menu tab.
2. Click the Scan and Auto Save button.

3. Perform the following preparation.

e  Selection of the scanning rate

e  Tickthe Auto Save check box

e  Specify the saving location and others (selection of pasting data at the bottom of the image, setting a
count start value, format)

Ve Satus
e O | Aoock Setting the scan speed. autamatic mage saveg, e i
ofF
| ;
Auto ard Fresst Mag | & | (oomanan EE © 1608 {1338} 12804360 x| N
r 1 Seant Phaio
VENT | ‘ EVAG Sean and Auto Save ¥ P Markee Auso Save
]
SEM Data Dupiay =
Voo Mode & | [pims0em0 cHi
Eca Mods Setu |
. : .
High Low Acton Select O | emaan5 1 CHz
Vacuum | Wacuum e ——
| cH3
168 - O | (amem 200
ue seana |
User Login Sample Setting Aecipe Stsge Image List l Setup | Msintenanc=

4. Click

’ﬁ’frﬁy} ,

the Photo icon @
Fhata

About file name

Setting — Scan and Auto Save

. The selected image is saved automatically.

Images at each screen and Dual Freeze images are simultaneously saved.
File name: “ Ambient name” _ "Signal name” _ "Count” _Extension
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4182 Manual saving

1. Display a freeze image on the main screen.

-I
2. Clickthe Saveicon | = | or select the Menu bar File = Save Image File.
Save

3. Specify the saving location and enter the filename.

H# Save Image File - - M
@Q [0 < Local Disk ( M » Image = FT : o

‘ Organize =

Name Date taken Tags Size Rating

Favorite Links

B Desktop

More » - H

example gggggg LV

Folders A4
Ll Computer
E"d Floppy Disk Dr,

P o
. Perflogs L _|} s L |
gqwe

. Pregram File 2 b qury
L 5EM
k& Ez DTP
.. Image
L Install

File name: | -

Save as type: ’B'rtmap file(*.bmp) YI

# Hide Folders [ Save :] I Cancel ]

Save window

4. Click the Save button

About the filename
The name of the image file is created as follows.
Filename: “Specified (entered) filename” _ “signal name”_"count” _Extension

Therefore, if you perform Save while SEM signals are multi-displayed, the system automatically saves all of the
SEM images by distinguishing between signal names.
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4183 Open image file

1. Click the Openicon , or select the Menu bar File = Open Image File.

Exvonte|Ninks Name' Date taken Tags Size Fo| o
Bl Desktop
1% Computer “ori 1k-01 1k-03 1k-04 1k-05 1k-06 |
E| Documents
E. Pictures E
B s e BB 5 BB B
5 R thy Ch d
f LsEs ST - 1k-07 1k-08 1k-08 1k-10 1k-11
E Searches
\ Public
1k-12 1k-13 1k-14 1k-15 30k-01
Folders ~ -
File name: - [Image Files(*bmp; *jpg; *1if) Y]
i Open IV] [ Cancel ]

Open Image File window

2. Select an image file to open and click the Open button.

3. The selected image file appears in the main screen and the window closes
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4184 Recording a live image

Perform the following procedure to record and replay the image. Observation through the saved movie and
the dynamic behavior of the specimen can be possible. However, please note the followings.

e Therecording image size is only 640 < 480 (Pixel).
o Can not change the screen display while recording the image
e Can not adjust the image quality while replaying or pausing

1. Display a live image.

2. Click the Movie icon , or select the menu bar File = Movie.

Movie

3. Setthe frame rate and specify the saving folder (Directory).

Q0:00.00

Sample

Hems Explanation

Rec. Alive image (640 480 dots, single screen) displayed on the main screen is recorded.
%k Amessage (Recording...) and a time of recording (00:00:00) are displayed.

Play Select a live image file, and replay
% Amessage (Playing...) and a time of playing (00:00:00) are displayed.

Pause Stop replay at one time
*k  Amessage (Pause...) and a time of stopping (00:00:00) are displayed.

Stop Stop live image recording, and save it to the specified folder.

Record Settings | Frame Set the number of the frames per one second.
% 30,15 (default) ,10 frame/second

Directory | Specify the directory for saving a live image.

Play Settings File Specify the file you want to play.
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4. Click the Record button |5 ®

The recording time is not restricted (depending on a recording media), and a message and recording time are
displayed during recording.

About saving of a file

e Whenever you start recording, a folder is created as follows, and a file is saved there.
Example:
When you start recording at 10:00:00 on mm dd, yyyy, a folder “yyyy.mm.dd_100000" is created.

e Afilename is Mov00000.avi (AV! file). (00000 are the count value and the counting goes up every one step:
00000-99999)

e  Since the file size of the movie is restricted at 2GB, if the storage capacity reaches 2 GB, the movie is saved
automatically in the file. Further if the storage capacity reaches 2 GB at the number of times to count filenames
99999, recording finishes automatically.

e  The recording file name is automatically specified with the count-up new file.
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4185 Playing a recorded live image

1. Click the Movie icon , or select the menu bar File = Movie.

Maowvie

2.  Select a play file from the Play setting (File).

3. Click the Play button Play >

Q0:00.00

Sample

Stop ||

4.  When you want to stop a play, click the Stop button
Pause |

, Wwhereas when you want to pause a
play, click the Pause button

5. Toreplay again after clicking the Pause button, click the Pause button again.
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4.19 User Settings

419.1 Icon Layout
4.19.1.a Changing the icon layout

1.  Click the Setup in the Operation menu tab.

Y
2. CIick'@ the lcon Layout button.

Vacuum Setus
Dram Ot Pirtock c«w 7'7""747 S -
: Sterea Far 2| [[E]| 7o icontotne menubr. ssect 2 command
A Recoe Fi
| Ready ] Corecon B | ke
Auto and Preaet Mag Sean Rotation
p B e i G vty ot b AP = |con layout
w0 poudecelor 100. 200 percerts) ¥ 50% ia specfied as the frame mawing range.
VENT ‘ ‘ EVAC [ Sommiamsae | Duel S | e .ud.wm.mmm.,., o #1007 speciicd.f i y!
= Gued Screen Tuly move to the agjacent il
SEM Data Dispilay Digtal Zoom =
Vacuum Mode i i — 0se Masrfcaton |
ek lp e — -
| High Low Action Selec T @D ° @ © & @ &5 ——— s
| s Vacuum | | | . ‘ ‘ un] ‘ @ H [ | LE]
Reset S\xlw M\mu Dl
Bt L i Delete oK Cancel
User Login ‘Sempe Seting “Recpe Singe Image List | Setup [ Wamenence

3. Select anicon, and drag and drop it between icons in the Icon Layout.

Vacuum Status
Oraw Ot Arlock Eid
- Siaea Far
= 2 o 246 a1 oo tm e men B, seect 3 comard
eon Layodt Adid Fecoe Fie
T = R
it ar Praact M ean Reletion
L b - D 0o by = specied fracton of the fisd (10t0.
) S— 50, s secsied a1 o frame moving range
VENT ‘ ‘ EvAC =Sk e 03 e haiw-y and #1007, 5 spectied,f wl
o Sarven
SENM Dot Diapiay Dot Zoen
; L i
focuam Mode P— ol |
i SEnaEohy T T—

High Hction Select 77ﬁ77777# I &t
Vacuum Vicuum - % EHE ‘ @H@ |@ EY EI | ag]
15Pa Uwiobble. M Reset | | Scaler | Movia _Dual |

£ LY Fi el Delete Cancel

Uses Login “Semple Sefing ‘Recipe Soe T Tmege Lst L Setwp [ Meirienance

4, Repeat the above operation. After the desired layout is achieved, click the OK button.

4-104




4. Operation

4.19.1b Replacing icons

1. Click the Setup in the Operation menu tab.

R

2. Click”

the Icon Layout button.

fi Oraw Out Aitack o kean
Steree Par T add an fcon ta the menu bar, select a command
—T— = | e
Aut0 8 Preset Mag Scan Ratation
L m T mv;gﬂmmbu\mnwg.mawﬂ:&sﬂ?ﬁﬂmﬁimﬁedlwm .
vewt || Evac S o et | {10, 2w PR Bt o fore i
Cuad Screen Ty mowe 1o the adacent field.
SEM Data Display gﬂa:‘ E
Vacum Mode N
Eea Mads Setup el = =
Hiah_‘ Low fction Sdect e e —
Vacuum | | Vacuum m|m|o 0|®|@|o IEJ =N 0||::| D|EI3
Sid.| | Dol | (vobble) | Blank | | Roset ! | Roset| | Reset. |Scoler] Neutall [ Movie | | Open. | SAT | | Sove | [ Pt | |-0ual ||
F - : =
et o _Delan | [ Dels | oK
User Login ‘Semple Seting Reoipe Stage T Image List | Setp Maintensnce

Oraw Oue Aidack: Conmmand s
_' i e
e - To 3dd an kcon to the menu bar select 3 command
Ten Layout wnsmsnh g nd drag the Goresponding izon o the list below,
Ao ard Preset Mg Scan Retation
p 5 Rapan The imape can ba moved by = specied fracton of the feld (10t =
-up Tabie Pssudncolor 100, 200 percerta). i 50°% a spectied 23 the frame mowng ange.
VENT ‘ | EVAG Scan and Auto Save Sereen | the feid of vizw will mave half way. aod # 100 s speched. 1 wil
: Cuad Screen Tuly move 1 the adjscert fieid
SEM Data Disolay gﬂfwn £
agrication
Vacuam Mode: B
Loy Fiome
l Low Action Select . e e il
| Vacuum : W|m|0 @|®|®|@ IE @|. 0|E| E||‘:|3
54, | | Dl | [wobbie) | Btank | | Reset | | Roset | | Reset| Scaler| |Neutrall | Moviel | Openf | AT | LSove | [ Fut | [ Daal |
DOWN
_ Deimd || Delete 0K Cancel
Uste Login Sanple Seting Recpe Sisge Image List ! Sep Mairtenance

4. Drag the selected icon and drop it between icons.

The icon layout will be changed.

Auto and Preaet Meg

$an and Aute Save

Command
T S . =
Stersa Far - (|

- To add an icon ta the menu bar, select a command
Ak Eachath ‘ and crag the coreponding icon fa the fist ek
Sean Retation

The maps can b moved by 2 speclied fraction of the ied (10ta =
100, 200 parcere)  50% s speciied a5 the frame moving range.
Dl Screen | e ik of v wil move o wey, and #1007 = speciied, vl

Cued Screen uly moveto the adacent fild,
SEM Data Display DOvgatal Zoom E
Made Dual Magrefication

Eeo Mads Satup i | I

High ‘ Low Acton Seiect e e et — e

| Vacuum | | Vacuum W|m|0 0|®|@|0 @IE @|I 0|E:| G|EI3
Sid. | | Dol | [viobble) | Blank | | Roset ! | Roset | | Reset| |Scoler] (Mool AT | | Save ) | Full | [0l ||

St iz _ Deisa || Delas | oK Cancel

User Login Semple Seting Recipe Stage: [ Imsge List | Setp Mairtenzncs

5. After the desired layout is achieved, click the OK button.
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4.19.1c Deleting the arranged icon position

1.

2.
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4.

5.

Click the Setup in the Operation menu tab.

o
Click”

the Icon Layout button.

Vacuum Satus
D Ot Piock | e Y
: T : Steren for 2| [[E]| 7o icontotne menubr. ssect 2 command
oo Lyt e Fesoe Fie =
E—TE— S S NSRRI
ko o Preact Mog Scan Retsion
r 5 mﬂ Py i The mage can ba moved by 2 specfied fraction of the figld (10ta -
w0 Pasudocolor 100 200 percerta) ¥ 50% s speciied s the frame mawing range,
VENT ‘ ‘ EVAC S ] ke v | Dual Scrmen | e ikl of vicw wll mve ol way. and F100% s speciica, i wh
£ | Gued Sereen Tuily move to the adjacent fied.
SEM Data Display EEHMZMM |=
: agnincation
Vacuum Mode |
By e —
| High Low ction Select T @D ° @ © & @ &5 ————e s
Vacuum Vacuum ; Hm‘ @H@ | 0|E| EI|L:I3
Fleset Swaiw Mvm s | | sam | | Fuit | | Dl
DOwWN
Skart Defzut Delete Cancel
User Login Sampie Setrg Fecipe Sisge. Image List ! Setup Mainienance

[ Damo pirocke i leon__
r - [ Sterea Far - [0 | 7o st an iconta tne menu b, select a command
on Loyt A Rocoe Fis
E—T— S Bl | S
Auto snd Preset Mag Scan Rotation
L mn i i m';gﬂwmhm:vs?mawﬂjdw"r::md‘hwd 10ta =
45 Table Pemudocolor Serert) ¥ S0, & spacied 5 e frme mvng range
VENT ‘ ‘ EVAG Sean and Auto Save | Dual Screen | theteldof o view el o = hall wey. and # 100% i =peciied. # wil
Cued Screen Ty move 1 the adisoent ekl
SEM Diata Dispiay | Cignal Zoam le
N Dual Magnification
Vacuum Mode |
o Wi et e —
High ‘ Low Action Select T oo @ ® 8 e & —
Vacuum Vacuum WHW‘ ®H@| @‘E|@|. °|E| G|;|3
w‘tugm Scater.| (Neueal] | Wocin] | Open ] | saT | | Save | | £t | | Dol
oo : .
Start rd Defaut Dbt oK Canesl
tser Login ‘Somple Sering Recipe Stnge Imege List | Setup Mairienance

Click the Delete button.
Then, the icon you selected will be deleted from the layout.

Vacuum Status

Draw Ot Aitocke e e
T - P Fl “ [ | Tos6dn ionto the menubar. select a command
feon Layout Add Recpe Fle g
[ Ready | T Corecon S | e B
Bk e Pt W Sean Retation
L mn i z The smape can be moved by a specfied fraction of the field (10t =
w Pasudocolor 100. ?WD:W'I VEU i3 specied a3 the frame maving range.
VENT ‘ ‘ EVAC Secan and Ao Save | Dus Sereen | i ikl of veew il mave ol oy, a0d # 100 speciied, vl
d Quad Screen by mave to he ajacert feid
SEM Dita Display gﬂdﬂ% 1=
N e
Vacuum Mode 1 |
SR e T—
High Low | Ection Sedect | 77ﬁ77777# e e
Vacuum Vacuum EHE‘ @H@ o B EI |l 0|E| EI|EEH
lvigeble m Reset | Scaler Mosie sar | Lsae | | Fu | | ual |
DOWN
Start Doint £ e
Uses Login ‘Semple Sefing Fecpe [ Stage Image List | Setp Maintensnce

After the desired layout is achieved, click the OK button.
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4.19.1d Default icon

1.

Click the Setup in the Operation menu tab.

S
2. CIick'@ the lcon Layout button.

Vscuum Status
" omwow Airack: 7‘777’777 loan__
? ! Slereo Far -
— T B s
; = = ko b et W e :a:: The maps can bs moved by = specked fracton of the feld (10t ~
VENT ‘ | EVAC [ Scan ard o Save e v rehcer [T S ol T 8 e v o o
L . Quasd Screen | Tuly mowve 10 the adjacent field.
SEM Data Display m;:;mm le
= S '-
| High Low Action Scoct _ _ —
[ Macuum | | Vacuum o = | o[
S \Wobble | Blank M de | Sealer
Sart b v Dedaut i Delete | Cancel
User Login ‘Sample Satting Recipe | Stage: Image List ! Setup. Maintenznce
3. Click the Default button to get the default icon layout.
Vecuum Status
fi Oraw Out Aitack R - -
P — Sieese Par T,
T e | s
Scan Ratation
| Seaeiea b ki The trga canta noved by 2 sesfod facton of e (1010 -
VENT ‘ | EVAC Scan ard Auto Save e L i mfgﬂf\:ﬁﬁ e }.aw:ﬁ:ar 0072 spachod 1 vl
L Qued Screen Ty mave 1o e adscart eld
SEM Data Display gﬂ?’"ﬂ‘tﬂmﬂ i
T ot Eos Mads Satup e '
High Low Action Sedect — e
Vacuum | | Vacuum : | [ I | |E|3
Reset | | Sesler ol |
= DOWN ooy
User Login Image List | Sehup Vairtenance
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4192 Auto and Preset Mag, Setting

Auto-correction levels can be changed.  To set the Preset Mag., refer to 4.9.4_ Using the Preset magnification

1.  Click the Setup in the Operation menu tab.

B
2 cm‘@ the Auto and Preset Mag, bution

3. Adjust the correction level of the Auto contrast and brightness.

Adjust the correction level (£4) in the combo box.

Vacuum Satus
|
Dram Ot Mirlock: I [ 1 .
| - fics) |@ fos) ‘ B o0 00 tocop oooto
VENT ‘ ‘ EVACG 5
L - Ao Contrast and Bnghtness Auto Foous + Ao Sgma + Freset Mag
§ hspiay
Vacuum Mode R ot [5 . B ] Click 1 any posttion nside the framed
¥ awnmdwﬂ:t.’emr“ and
I || Low Sction Select Baghtress [ - o4 sot Prosat Mag. by e lag:/buton
Vacuum | | Vacuum
zer Login Sampe Setting Racipe Sige Image List Setup | Msintenance

4. Alink of auto-functions can be set.
Perform the setting of a link of auto-functions by referring the table below.
ACB : Automatic contrast-brightness control

AF : Automatic focusing
AS : Automatic astigmatism correction

sancs | [ | | B0 o oo ooooo
= 2 & | Ot e
VENT ‘ | Evac [ SonmiAm e | -
i 425 Contrasn and Brightness Ao Focus + Ao Sugma = Freset Mag
zer Login Sample Seming Recips Stage. Image List Setup | Msintenance
Check items | Operation description
Auto focus + ACB Can be performed with AF+ ACB when AF is started.
Auto stigma + ACB Can be performed with AS + ACB when AS s started.
AF Can be performed with AS + AF when AS is started.
ACB and AF Can be performed with AS + ACB + AF when AS is started.
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4193 Scan Speed Setting

The averaging coefficient and scan rate / number of pixel can be set for each scan.
(“Ext Scan” is effective when an optional ESIF is installed.)

1. Click the Setup of the operation menu tab.

o~
2. CIick'@the Scan and Auto Save button.

3. Setthe scan rate and averaging coefficient in the combo box of each scan.

Vacuum Stabus
oo | ack Seting he 3can eed. automatc mage savig. eic it Sod
OFF
)] e | ;
[ AesendPresaMsg | | o |0:075e 320x240 - 2 - (2] 1606 (133s) 1280360 - ON
r - = sant . #hato
VENT | | EVAC Scan and oo Save ¥] EXP Maksr P
| SRR S|
SEM Data Display T
Vacum Mode &7 | [07% s s z - o
Ecn Mads Setup | e
High | Low [ ctonseex | AT T — e
Vacuum | Wacuum e
o
..... O | [amism 12000 - s
= Down | O & ) ata ot
User Login Sarmpie Setieg Recipe e meselst | Sewn Mariensnce.

Scan ] - Exposure marker

You can select the averaging coefficient and scan rate.

When you check the EXP marker, an exposure marker appears, and the cursor position moves according to the contrast
(CNT) and brightness (BRT).  When the cursor is almost at the center of the screen, the image contrast and brightness
become optimum. The relation differs a little depending on the sample.

Exposure marker

Photo— Auto save

Tick the Auto Save check box to save the current live image automatically when the Photo button @ is
Photo

clicked.

X The image gets slightly darker until the averaging coefficient (setting range: 1 - 255) reaches to the set values,
and this phenomena is not a malfunction. Furthermore, in Scan 2 and Scan 3, this phenomenon appears remarkable

as the scan takes longer. Please note this.
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4194 Turning ON/OFF of SEM Data Display

SEM data display can be turned ON,~“OFF, and the data background can be changed.

1.  Click the Setup of the operation menu tab.

2 cnm’@ the SEM Data Display button

3. Data display

Check the item of which data will be displayed.  To turn OFF the data display, uncheck the item.

am Sl
T = i
Uit | el 0 Display the selscted SEM data on the imags
fackground
. v iy’-# 4 pec otage .;m: 7 Spaize 7 Vacuum ;ﬂsn S L S
VENT | | EVAC e TR - S
SE| 30KV WDSmm  $S30 x10,000 1pm
Vacuum Mode Sample ok
High | [ L ‘ \ ¥ e
i | ow s -
Vacuum | | Vacuum 4 Label Sarele 7 Number 0000 7] Date
Ted paste
User Login Sample Sefting Recape Sisge Image List | Setup | [[E—

Number : 0000 - 9999, Tick the Number check box to increase the count number by one step when saving the
image automatically.

4.  Background

If Black is selected, the data background will be black. If Image is selected, the data background will be an image.

i S
| I T
Dew | ani 0 Display the selscied SEM data on the image
Background
i cc. Ve VW v 21 7 Ve VM v y
I . iﬂ i B 4 o il /“ Hacen b Seact the background for
VENT | | EvAC e i dta gy
Vacuum Mods ok
High il " @ Image
i | ow = .
Vacuum | | Vacuum 4 Label Sarele 7 Number 0000 7 Date
Ted pae
User Login Sample Sefting Recape Sisge Image List | Setup | [[E—

Textpaste :  When you tick the Text paste check box, the SEM data and the text which you write on the image
can be displayed.
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4195 Eco Mode Setting

If the operation such as computer operation is interrupted for a certain period of time, the operation mode can be
changed automatically to the Eco (energy saving) Mode.

1.  Click the Setup in the Operation menu tab.

A0
2. Click the Eco Mode Setup button.

Vacum Stetus
D Out | dack 0 Sat Ees Mo to [ON] and erer the Prased Thma 15 activate.
netherthe mos or operation keybaard ara coersted durng the preset bme.
BT
Ao nd Preset Mag
Eco Mods L  OFF
VENT | ‘ EVAC Soan and Ao Save. |
SEM Data Display
Vcum Mode e
Eco blads Setus _
" —_— Proset Trme Seart Eco Mode |
High Low Hction Select e
Vacuum Vacuum
User Login Sarpie Seting Recipe Sisge mage List | Senp i Vsintensnce

3. Select ON of the eco Mode.
4.  Enter the Preset Time (default : 240 minutes), and click the Star+ Eco Mode button.

Eco mode starts automatically if neither the mouse nor the keyboard or operation keyboard are operated during the
preset time.

To cancel the Eco mode, click the Cancel button or start to operate such as the keyboard etc.

Message

WAIT MODE running.

To cancel Eco mode, click [Cancel] or start to operate

such as the keyboard etc.
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4.19.6

Selecting the mouse control

1.

3.

The direction of the mouse operation can be set in the image adjustment button (Focus, Stigma, Contrast, Brightness,

Spot Size)

Click the Setup in the Operation menu tab.

Py
2 cna{@ the Action Select bution

Select either Up/Down or Right /Left.

Mirock ;’hh m::mzm:;:ﬁ;::w unvm":ve?d?law:ulm mﬁﬁlﬁ’?w Enghiness. Spotwze]
T S—— A
] = Auto and Preaet Mag @ Up /Down Inweard diection
VENT \ EVAC Scan and At Save T+
: | X e & 4 - El -
i i e G Fght / Lokt @ Culward dimction
Hij [ Low "
il e s G L [ =
zer Login Sample Satiing Recipe Sisge Imag:l‘xsl Setup Maintenance
[] [ ] L] [ ]
41917 Selecting the stage moving direction
The direction of the motorized stage movement can be set  (only in X axis/ Y axis).
1.  Click the Setup of the operation menu tab.
KX
2. Click the Action Select button.
3. Select either Inward direction or Outward direction.
= | [ e R e i ot e ko o A s RO -t
T o e
S Auto and Preast Mag @ Lp /Down Irward dveciion
VENT ‘ \ EVAC Scan ard Ao Save Ej : - D -
o 2 Fight / Lek & Cutward drection
v:c':}:m ‘ ‘ v:lfu:m s 6 - - D »
tser Login Sampie Sefting Recpe Sisge. Image List Setup Mairtenance.
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The Image List can display the stored image with a thumbnail, and renaming and deleting the file are possible. Also,
by starting the SmileView (option), the report can easily create by drag &. drop.

4201 Open Image File

1. Click the Image list in the Operation menu tab.

olee) EE2z(ejsj2 EEE=[eET]E

2. Select a folder which includes the target file from the directory combo box.
Double-click the left mouse button on the thumbnail.
4.  Double-click the image to display the zoom view in another window.

When you dragged in another window with the left mouse button, the window size can be changed.
The switch button is displayed in another window as follows.
Original size button :  The image is displayed with the pixels of image file.
It is possible to change the display position.
Window size button :  The image size is matched to the window.
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4202 Past an image on the main screen or snap shot screen

1. Click the Image list of the Operation menu tab.

2

Sample 0000 16 Jan 2009

2.  Select afolder that includes the target file from the directory combo box.
3. Drag and drop a thumbnail to the main screen or snap shot screen.

4.  Athumbnail is pasted onto the main screen or snap shot screen.
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4203 Move the stage 1o the stored image position

The motorized stage is necessary.

1.  Click the Image list in the Operation menu tab.

fle  Edit  Screen  Tools lmg Heip

°H° 2213 IWJ"I

Freeze.. Tt pasie [ e |

Sample 16 Jan 2009 =1

High Low |
Vacuum _Macuum

DowN

2. Select a folder that includes the target file from the directory combo box.

3. Click the right mouse button on the image (thumbnail) which you want to reproduce the stage position, and

select Move the Stage from the pop-up menu.

4. The stage is moved and the position is reproduced.
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4204

Rename a file

1. Click the Image list of the operation menu tab.
2.  Select afolder that includes the target file from the directory combo box.
3. Click the right mouse button on the image (thumbnail) that you want to rename, select Rename File Name
from the pop-up menu.
4.  The operation navigation screen is changed as shown below.
| oo satock Ertes the riw il e e elek the [0 bson.
| Ready | ] [or ][ e |
VENT ] EVAC Sgnd SEI e, Votags Ik Spotsize: [
W T X frm) +2014 ¥ o) 2025 Z frm) 5988
‘—v"""‘"" _Vacuum | R igeg) 000 Tideg) 0003 Date (R3]
User Login Samole Setbng. Recipe Stage tmage List Setup Mzntenance
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5. Enter a new file name.

6. Click OK button.

The image file name is changed and returns to the Image list window.
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4205 Deleting an image file

1. Click the Image list in the Operation menu tab.

2. Select a folder that includes the target file from the directory combo box.

3. Click the right mouse button on the image (thumbnail) that you want to delete, select Delete from the pop-up
menu.

4.  The operation navigation screen is changed as shown below.

Vacuum Status
‘ e Ot Atock Do you resly wart to delete 7
| Ready | - [ o
VENT EVAC Sgnal SEI Ace Volage Tl Spotaze 00
Vacuam Mode Mag 20,000 Fressue Vac, Mode HV
R X ) <2014 ¥ frun) 2025 Z ) 598
High Low
_Vacuum | Vacuum Rideg) 0.000 Tideg) D003 Date 031218
- UP BOWN
Stan
User Login | Sample Seiting FRecige Stage image List Setup | Mainterarce

5. Click the Delete button.

The image file is deleted and returns to the Image list window.
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421 Report Creation

421.1

Report Creation by using the DTP software

1. Display the freeze image on the main screen.

2. Click the Report icon, or select the menu bar File = Report.

The DTP program starts and the DTP window is displayed

3. Select aformat

Click one of |_;_’rj.| |ﬁ|| |ﬁ.| |3E.| |ﬁ.| or select the menu bar File = New = Format 1,/2°3,/4.5.

Format

Explanation

1

One image is printed within a sheet of A4 size/letter.
SEM information included.  Atitle and comment can be entered, and a logo (.bmp image) can be pasted.
The image size is 128.0mm X 96.0mm

The printing direction is vertical

Two images are printed within a sheet of A4 size/letter paper.

SEM information included.  Atitle and comment can be entered, and a logo (.bmp image) can be pasted.
The image size is 128.0mm < 96.0mm

The printing direction is vertical

One image is printed within a sheet of A4 size/letter paper.
SEM information included.  Atitle and comment can be entered, and a logo (.bmp image) can be pasted.
The image size is 208.0mm X 156mm

The printing direction is horizontal

One image is printed within a sheet of A4 size/letter paper.
The image size is 208.0mm X 156.0mm

The printing direction is horizontal

Four images are printed within a sheet of A4 size/letter paper.
The image size is120.0mm > 90.0mm

The printing direction is horizontal
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Paste a image on the format.
Click one of L_i;l
Select the target file from the folder, and click the Open button.

Animage is pasted and the observation conditions are written beside the image.
Repeat operation a. and b. by the selected format.

e o T o

Enter the title or the comment to the format.

Enter the title or the comment directly into the format.
If the SEM data check box is ticked, the SEM data can be printed.

E"& ' '
2| %l %l or select the menu bar File = Open Image File.
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If a new report is prepared using each time the same title, comment, name and logo, proceed as follows

because they can be recorded.

Save title, date, name
a.  Selectthe menubar Setup = Standard Style in the DTP window.
b.  The Standard Style window opens.
c.  Click Title, Date and Name, and then enter them.
d.  Click OK button,

Save logo
a. Createalogo. (For details, refer to the manual of logo creation.)
b.  Enter the file name directly in to Logo file, and click the OK button.

Other method : Click _I button and select a file.

Select menu bar File = Logo File Open and Select a file.
Then click the OK button.

Standard Style B

Suhject :

| Lo |

Mame: Cancel |

Date:
| 04/08/2001

Logo file:

| N
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Save comment

a.  Selectthe menu bar Setup = Text Memory in the DTP window.
b.  The Text Memory window opens.

c.  Clickan area and click the OK button after entering a comment.

d.  The comment is recorded.

-

Cancel |

6.  Set the print margin

©® 20 TP

Setup the printer to print. (Refer to the printer manual for more information)
Set the print margin

Select menu bar File = Print Margin in the DTP window.

Select a Paper Size (A4 Letter or Ad).

Enter the margin value (0~60) and click the OK button.

Print Margin E
Top Margin (mm:
|il!] _|: Cancel |

Left Margin (mm):

I'l 1] _I?

FPaper Size
O Ad Letter
" 04
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4-122

10.

Print the format.

a.  Check the printing range on the print preview.

b. SelctFile = Print Preview inthe DTP window, and the preview screen opens.

c.  Click the Print button in the preview screen.

d.  Or, click the OK button after selecting the menu bar File = Print in the DTP window

CAUTION

e When a Mitsubishi digital color printer (CP770D or other) is used, set the print margins at both left and top
to 0 mm and the paper expansion factor in the property of the print window to 50% or less.  Otherwise,
the format will be printed off the paper.

e The printing range varies with the type of printer.
e Ifthe printer is changed, set it so that the print margin fits the printer.
e  Printout may differ from that checked on the screen and the actual one may not fit within the paper size.

Save the format.

Click the save icon Hl , or select menu bar File = Save As

Select a driver and folders, enter a file name, then click the Save button. The format is saved as a DTP file.

Open the DTP file.
Click the Report icon, or select menu bar File = Report.
Click the open image file icon g or select menu bar File = Open.

Select the DTP file and click the Open button.

Exit DTP

Select the menu bar File = Exit DTP.
If there is any DTP file that is not saved, the message dialog will appear.

Yes The file saving dialog appears.
No DTP program ends and the DTP window closes.
Cancel Close the message dialog.
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4212 SMile View (option)

The report enables you to output the image saved beforehand by a fixed display format. You can easily paste the image
in the image file to the layout sheet (fixed format) created beforehand, only by dragging the image to the layout sheet
with the mouse. Moreover, you can also display the observation conditions (magnification etc.) of the pasted image. An
optional Smile View is necessary.

1. Click the Image list of the Operation menu tab.
2. Click the SMile View button.

Or, click the SMV icon or selecting menu bar File = SMile View.

3. The layout sheet (fixed format) for the SMile View™ opens.

Eile Setup Tool Imagelist Word

29| p G2 =] |n |

B TENE: OFF

_j

4. Select Setup = User's Layout from the menu bar on the layout sheet, and then select the layout to use.

B {TENF: OFF
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5. Drag and drop an image to the layout sheet from an image file.

Fin Zahe Teol Iragalict Word

Titk ASCDEFG J
Flanara

Image
Cofadlion

LV

2 |m %3 F]e oo

Fiba nsma

liveage
conlon

=

Ceig Frint OFF

i

6. Animage is pasted and the observation conditions are written beside the image.
7. Printor save a report.
Printing

Select File =  Print from the menu bar on the layout sheet, and then click the Prind button in the print
window. A report (image + observation conditions) is printed.

Saving
You can select one of the following formats to save.
Layout File (*.lay)
Rewriting is possible again on a report.
JPEG (90dpi for Web) File (*.jpg)
This file saves the whole image in the JPEG format with the image quality equivalent to 90 dpi.
BMP (90dpi) (*.bmp)

This file saves the whole image in the bitmap format with the image quality equivalent to 90 dpi.
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422 Backing up/Installing a user file

This instrument is compatible with multi-users.  The SEM operating conditions for each user are managed using user
files and are usually saved on the hard disk in the computer.

The saved file contains the SEM conditions when the user logged out , the custom recipe files created by the user and
stage files.

These files can be backed up on a media (CD-ROM, etc.), in a batch, so that if the file on the hard disk is damaged or
erased, the back-up disk can be used to install the file.

4221 Backing up a user file

1. Click the User Login in the Operation menu tab.
2. Click the Backup User File button.

3. Insert the media in the computer. Select of the media of the place of the backup and a directory, then click the
BacKup button.

Saves files such as User Sefting and SEM Recipes on CDs etc
Specify the directory and click the [Backup] button.

| s |
[ rsdvere | B

User Login Sample Setiing Recipe | Stage | Image List Setup | Maintenance

Backup User File
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4222 Installing a user file

1. Click the User Login in the Operation menu tab.
2. Click the Install User File button.

3. Insert the backup media in the computer. Select a directory, and click the Ins+all button.

Installs userfies saved in CDs etc
Click the [Instal] button after specifying the drectory.

Lagan / Log off

Add User Fie |
Delete User Name |
Rename User Fie

[ Backup User File ]

I [ el UserFie J I [ et ]

User Login [ sompleseting Recipe Stage Image List Setup [ Mairtenance

Install User File
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423 Daily Maintenance

4231 Gun Alignment

CAUTION !

In the following conditions, the vacuum in the electron gun chamber might deteriorate and become

unstable.

When you have set the acceleration voltage to 15 kV or more.

When you have dragged the filament heating button to the right (increased the L.C value)
Just after maintenance (such as filament change and Wehnelt cleaning)

When the room temperature exceeds 25 “C or more.

1. After mounting the specimen, evacuate the specimen chamber (refer to Section 4.3.2)

2. Click the Maintenance in the Operation menu tab.

3. Click the Filament Adjustment button.

; Spatsize
_— TS
D Ot Aidack Flamert Exchange & Fll Ao TR T T e
) e Sami Ak | mmonanem | I (550 | [sso | [s5%0 | [sa
T ; i g
Ada Flamert « Algoment | | Ao figment | . '
1
VENT | EVAC OL apeure Exchangs Load Curert Rignment
| — X
L o | q
Vacuum Mode i
y - . . B
High Low Remove Odice Adusgment
Vacuum Vacuum Set Biss SHLK
iy Come []| 10 | Press | 2
o =15 Sty
= DOWN Intialze Stage Fre [=] 20 Seve 5 .
User Login Sample Satfing Recips Stage Image List Setup Msintenance

Maintenance — Adjusting a filament
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4231a Auto Gun Alignment

By using this function, the filament heat and the alignment-Tilt and Shift will be adjusted automatically.

There are combinations as shown below. After the action is completed, the accelerating voltage is restored to

the original value.

When the present accelerating voltage is below 5kV, automatic adjustment is carried out at 5kV.
And, after the action is completed, the accelerating voltage is restored to the original value.

CAUTION !

Cannot use the auto gun alignment function when you select LaB6 in the filament mode. (When an optional

LAB6 UNIT is installed)

Auto Filament + Alignment

Auto Alignment

Auto Filament

Full Auto

The filament heating and filament alignment
(Tilt and Shift) will be adjusted automatically
after setting the accelerating voltage to 30kV.

Semi Auto

The filament heating and filament alignment
(Tilt and Shift) will be adjusted automatically at
the current accelerating voltage.

The filament alignment (Tilt and
Shift) will be adjusted automatically

at the current accelerating voltage.

The filament heating will be
adjusted automatically at the

current accelerating voltage.

1. Select Full Auto or Semi Auto.

2. Click the Auto Filament+ Alignment, Auto Alignment, or Auto Filament button.

Vacuum Stabus Mueo Spatstze
=— A
| 8 Full Ao i f = =
Famer 5530 5540 5550
Semi Auto == = N 5 s
——— (] 0 29
Auto Flamert + Agrment Autes Agrment | £ ’
VENT | EVAC OL apeure Exchange Load Curent Ahgnment
| Sk e B x
OL aparture Adpatment L, - 4
Vacuum Mode e
—_— 3
P — - Heating ‘ .
High | Low Femave Crfice i Fit
Vacuum | | Wacuum Sef Biss ShitX
Ak Come () w0 (o) [CPwew ] ]
— [ I ot 1 Shift ¥
Intizkzs Stapa e (el w0 (o[ sme | g
User Login Sarmpie Seting Retipe Sisge Image List Setup Mariensnce

3. When the auto gun alignment function is completed, the accelerating voltage is restored to an original value.
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423.1b Manual Gun Alignment

When you want to change the spotsize to observe the image, perform the manual operation. Probably, manual
operation will be required in following cases.

e  The Spotsize (SS) is increased for X-ray analyzing
e  The Spotsize (SS) is increased for observing the image in LV mode.
e  The Spotsize (SS) is decreased for obtaining the sharp image.

1. Mount one of the samples below, and evacuate the specimen chamber.

e The conductive sample which the damage by the electron beam is ignored.
e Specimen holder
e  Specimen stab

2. Click Maintenance in the operation menu tab.

3. Click the Filament Adjustment button.

4,  Setthe desired accelerating voltage, and click HT icon E to get HT ON -grf .

5. Setthe filament slide bar to the front of the orange colored area.

Set the Spotsize (SS) to 30, and adjust the alignment adjustment — Tilt / Shift X and Y slide bars so that the
image becomes as bright as possible.

7. Move the filament slide bar to the left edge once.

8. When you slowly drag the slide bar to the right, the image becomes bright a moment in the vicinity of the slide
bar center. (The first peak)

9.  Further drag the slide bar to the right to display an image, and the load current (L.C) gets stabilized. And the
image brightness will not change any more from a certain position onward.  (The second peak: saturation
point)

10. Set the filament slide bar to just the left of the saturation point.

Vacuum Stetis Ado Sootoizs
= ! AGC
0t Fanet e ® R ee— e (e [
. e S Ao [ AwoPenen | | J | 8580 | [ sm
Filament Agjustment —_— 0 50 49
[ Ready | P | ey ' »
1 |
VENT | | EVAC OL aperture: Exchange Load Cument Hbgnment

OL aparture Adumment LC -

\acwum Mode HY

High | | Low Remave Orfice fepiert
VMacuum | | Vacuum Set Bias S
Mourt Ortos o e | e 5
— Shit Y
intialze Stage e 2 S ‘
User Logn Sarmple Sefting Recipe Stage Image List Setup Meirtenance
CAUTION !

If you set the slide bar to the right of the saturation point (into orange-colored area), an over-current will occur,
causing the life of the filament to be reduced.
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11. Adjustthe L.C (Load Current) value.

Adjust the L.C value depending on the accelerating voltage.

AccV (kV) LC(uA)
30, 25, 20, 15 Approx. 85
10 Approx. 90
5 Approx. 140
3.0 Approx. 120
2.5 Approx. 110
20 Approx. 100
15 Approx. 80
1.0 Approx. 70
. e ||CEeee ] e e S —
[ rean PR | gy ey 5 " %
vewr | (RN | ot ) o et
— o - o
— = [ :
User Login Sample Sefing Recspe Siage. e et Setp Maimtenance

Bias Adjustment

12. Find the target object on the image, and set the magnification to < 10,000. Then adjust the image focus.
13. Click the Wobble icon‘ @ , or select the menu bar Tools = OL Wobbler.
Wobble

14. Adjust the X and Y knobs of the movable aperture so that the image movement becomes minimum (does not
move up and down, left and right).

When you want to change greatly the Spotsize (SS), continue to perform the adjustment after the Step 15.
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15.

16.
17.

18.

19.

Increase the Spotsize (SS) slowly from 30 and set it t090.

While you Increase the spot size SS (for example,---near SS60), if the image disappears, adjust the slide bars of

Alignment adjust — Shift X and Y so that the image becomes bright at any time. Also, use the Contrast ~ Cortrast
and Brightness  Brightness | buttons to adjust the image, if required.

At the Spotsize (SS) 90, adjust slide bars of Alignment adjust-Shift X and Y so that the image becomes bright.

Return the spot size SS to 30, and adjust the slide bars of Alignment adjust — Tilt X and Y so that the image
becomes bright again.

‘wiobble
movement becomes minimum (does not move up and down, left and right).

Click the Wobbler icon , and adjust the X and Y knobs of the movable aperture so that the image

Repeat steps from 15 to 18.
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4232 OL Aperture Adjustment

If the movable aperture diaphragm is shifted from the optical axis, even if the focus is adjusted, a sharp image may not
be obtained, or an image may be limited by the field of view. In order to prevent this, check the movable aperture after
having performed the following works, and adjust the movable aperture if needed.

e When the OL aperture was changed over, or the aperture foil was replaced.
e When you changed the accelerating voltage largely.

e When you changed WD largely.

e When you changed the spot size largely.

1.  Setthe magnification to about x10,000 and adjust the focus of an image.
2. Click the Maintenance in the Operation menu tab.

3. Clickthe OL aperture Adjustment button.

1. Tum on the Wobbler [ Wiobbler ON

(M) 2 A Xais kiob of MAP 80 that the mage sways in the venscal dirsetion

{8 3 Adustthe Yas knch to minimaze the image sway in the verical drecton

| VENT EVAC | | oL speture Excharge |
[ OLavenue Aduttmere |

4 Tum off the Wobbler Wobtler OFF
Vaouum Mode e
[ Removeoce | P
[ Vot Onfce I \] Y-axis knob
i it e ¥-axls knob

User Login | Ssmple Setting | Recipe Stage.

High Low
Vacuum Vacuum

P2

4. Click the Wobbler ON button.

5. Atthis time, if an image does not wobble vertically and horizontally, omit next step. If the image wobbles vertically and
horizontally, proceed to step 6.

6.  Adjustthe image using the X, Y direction fine-adjustment knobs for the movable aperture, so that the wobbling of the
image becomes minimum.

]\—'\— Y direction fine adjustment knob

i

X direction fine adjustment knob

7. Click the Wobbler OFF button.

8. Repeatsteps4to7.
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>
When you click ~

High | | Low
Vacuum | Vacuum
5P

up DOWN
Start

1 Tum onthe Welbie:

Play button

| Visbiter O

2 Adust fenob of MAF so that the e in
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& Tum off the Wobbler

[
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¥ You can look at an animation of the OL aperture adjustment work.

G
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Masnterance

Image List kl Selp ]

the Play button shown below, an animation according to each explanation is played.

Play.~Pause.~Stop button
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4233 Astigmatism Correction Adjustment

Astigmatism is not noticeable at low magnification (about X 1,000), however if you increase the magnification to
a high value, the image appears to get sharp in a certain direction before and after the focal point, making it
difficult to perform accurate focusing (image with astigmatism).  If there is no astigmatism, blurring occurs
uniformly in all directions before and after the focal point due to, hence the image can be accurately focused
(image without astigmatism).  Astigmatism can also occur after the work below was carried out, so correct it if
necessary.

e Ifthe OL aperture was changed over, or the aperture foil was replaced.
e Ifthe accelerating voltage was greatly changed.

e  Ifthe WD was greatly changed.

e Ifamagnetic sample is being observed
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Image after astigmatism correction

Set the magnification to a value slightly higher than the magnification used for the current observation.

Adjust the focus of an image using the Focus Focus button

If the image appears (Ref.; Image after astigmatism correction) before and after the focal point (blurring occurs),
there is no astigmatism, so omit the following steps.

Adjust the StigmX and SatigmY buttons Stig * Stig Y so that the image becomes most sharp.

Click LENS Reset icon @ . or select the menu bar Tools = Lens Reset,
Reset

Repeat steps 2 to 5.
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4234 Stage calibration(if the motorized stage is installed)

It depends on the frequency of the instrument use, however it is recommended to perform the initialization of the stage
once a week. In addition, please perform it when malfunction occurred by stage movement.

CAUTION !

Before you initialize the stage, remove the specimen holder.

1.  Click the Maintenance in the Operation menu tub.

o,
2. Click @ the Initialize Stage burton

Set the specimen tilt angle (T axis) to 0 degree.

4.  Click the Vent the chamber button, and remove the specimen holder.

i
n the case that
Coontnes s ol comespand i e st age postin '

- & Nomal Made

Hgh
Vacuum Mode Flesolugon
Mod=
High | | Low
Vacuum | | Vacuum

User Login Sarmple Setting Recipa Sisge Imsge List Sep Mairtensnce

5. Select an axis to initialize and click the Start button.

The specified axis starts moving, and an initialization completes when it stops moving. When you want to stop the
initialization of the stage coordinates, click the S#op button.

6.  Setthe specimen holder and click the Evacuate the chamber button to evacuate the specimen chamber.
7. Selectthe Z Move Limit.

Normal mode
Z axis can not be moved to less than 8 mm to prevent collision. Please use at the normal observation mode.

High Resolution mode
Z axis is movable up to 5 mm. Please use when you observe an image at high magnification. Make sure that the
specimen does not hit the various detectors when the top of the specimen protrudes from its holder.
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424 X-ray analysis by EDS

Refer to the EDS instruction manual for the operation of EDS unit

Five kinds of analyses is possible with this instrument.

ltem Purpose of use
Mapping Perform all the elements mapping in the whole area of the image display area.
Spot analysis Perform the spectrum acquisition of the spot position set up on the image.
Line analysis Perform the spectrum acquisition in line set up on the image.
Area analysis Perform the spectrum acquisition of the area (rectangle area) inside set up on the image.
Sequential analysis Perform sequentially the spectrum acquisition of the points reserved with Spot analysis or
Area analysis.

CAUTION !

In the below cases, spectrum data cannot be acquired, analysis position (spot, line and area) cannot be
set, and sequential analysis cannot be reserved.

e Scanl

e  The large,/ small image indication
e  Theimage file

e Menu bar Image is being operated

The spectrum acquisition is not started if the WD (height of sample surface) is not setup to 20mm.
Make sure to set the WD to 10mm.
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4241 Mapping

Perform all the elements mapping in the whole area of the image display area.
In the motorized stage is not attached to the instrument; Acquire the image by using the Menu bar Analysis =

Send Image to Analysis Station or E icon when you wish to analyze the new field of view.
to EDS

(Recommended)

1.  Displays a live image or freeze image. (640 X< 480 pixels)

2. Select the menu bar Analysis = Acquire X-ray Mapping, or click the X-Map icon E@ :
X-Ma

3. Start the spectrum acquisition as soon as the freeze image is transferred to the Analysis Station.
4, Tostop i, click the monitoring dialog Cancel button.

To start it again, select the menu bar Analysis = Acquire X-ray Mapping, or click the X-Map icon

5. When the spectrum acquisition is completed, the image returns to the previous one before the acquisition
starts.

The acquired spectrum data is saved together with the image and position data into the field if the field of
Analysis Station is the same. If the field is different, the acquired spectrum data is saved together with the
image and position data into the new field.

If the motorized stage is not attached, the acquired spectrum data is saved together with the image and position data
into the current field
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4242 Spot /Line Analysis

Perform the spectrum acquisition of the spot,line position where it was set up on the image.
If the motorized stage is not installed and you wish to analyze the new field, acquire the image by using the Menu bar

Analysis = Send Image to Analysis Station or E icon. (Recommended)
to EDS

1. Displays a live image or freeze image. (640 X< 480 pixels)
If the precise position is required for the analysis, it is recommended to display the freeze image.

2. Setthe analysis spot,line.

AL
Set the mouse cursor on the point where you want to analyze on the image, and click @ the right mouse

button.  Click the pop-up menu Spot Analysis,“Line Analysis.
= The yellow cross marker (For line analysis ; horizontal marker) is displayed.

3. The spectrum acquisition starts as soon as the freeze image is transferred to the Analysis Station.

To stop i, click the monitoring dialog Cancel button.
To start it again, click the pop-up menu Spot Analysis,Line Analysis.

4.  Change the analysis position as necessary. (only spot analysis)

Perform Step 2 operation again during the spectrum acquisition. In this case, the previously acquired spectrum data
and position information are not saved.

5. When the spectrum acquisition is completed, it returns to the previous state before acquisition.

The acquired spectrum data is saved together with the image and position data into the same field if Analysis
Station filed is the same.  If different field, the acquired spectrum data is saved together with the image and
position data into the new field.

If the motorized stage is not installed, the acquired spectrum data is saved together with the image and position data
into the current field. = The cross-marker,~Horizontal marker changes to the light blue.

6. Erases the cross-marker,~Horizontal marker.

Click the menu bar Analysis = Clear History.
Other method ;
e  Change the magnification
e  Move the stage position
e Perform the movement of the field of view by Image Shift.
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4243 Area Analysis

Perform the spectrum acquisition of the area (inside rectangle area) on the image.
If the motorized stage is not installed and you wish to analyze the new field of view, acquire an image by using the Menu

bar Analysis = Send Image to Analysis Station or icon. (Recommended)
to EDS

1. Displays a live image or freeze image. (640 X 480 pixels)
If the precise position is required for the analysis, it is recommended to display the freeze image.

2. Setup the analysis area.

Set the mouse cursor on the point which you want to analyze on the image, and draw the rectangle area with dragging
the right mouse button. = The green rectangle area is displayed.

kRV%

9

\
3. Click the right mouse button @ and click the pop-up menu Area Analysis.

Drawing the rectangle area

= The color of rectangle area changes to the yellow.

4.  The spectrum acquisition starts as soon as the freeze image is transferred to the Analysis Station.
To stop it, click the monitoring dialog Cancel button. To start it again, click the pop-up menu Area
Analysis.

5. When the spectrum acquisition is completed, the previous image is displayed.

The acquired spectrum data is saved together with the image and position data into the same field if Analysis Station
filed is the same. If it is the different field, the acquired spectrum data is saved together with the image and position
data into the new field.

The acquired spectrum data is saved together with the image and position data into the current field if the motorized
stage is notinstalled. = The color of rectangle area changes to the light blue.

6. Erases the rectangle area.
Click the menu bar Analysis = Clear History.
Other method ;
e Change the magnification
e Move the stage position
e Perform the movement of the field of view by Image Shift.
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4244 Sequential analysis

This program performs sequentially the spectrum acquisition of the points reserved with Spot analysis or Area
analysis.
If the motorized stage is not installed and you wish to analyze the new field of view, acquire the image by using the Menu

bar Analysis = Send Image to Analysis Station or E icon. (Recommended)
to EDS

1. Displays a live image or freeze image. (640 X< 480 pixels)
If the precise position is required for the analysis, It is recommended to display the freeze image.

2. Reserves a spot or an area.

Acquires the freeze image to the Analysis Station as soon as the first analysis point (Spot or area) is reserved.

Reserve a Spot
Set the mouse cursor on the point where you want to analyze on the image, and click the right mouse button.  Click

the pop-up menu Reserves a Spot.
= The red cross-marker (marker) is displayed, and the reservation of the position is finished.

Reserve an Area

Set the mouse cursor on the point where you want to analyze on the image, and draw the rectangle area (marker) by
dragging the right mouse button (= the green marker (marker) is displayed).

Click the right mouse button, and click the pop-up menu Reserves an Area. (= The color of the marker changes to
red, and the reservation is completed)

3. Selectthe menu bar Analysis = Sequential Analysis, or click the Series icon m .
Series

The sequential analysis dialog appears. Refer to the instruction manual for EDS.
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4-142

Click the Start button in the sequential analysis dialog.
Starts the spectrum acquisition in the opposite order of reservation.

To stop it, click the monitoring dialog Cancel button.

The color of marker changes to right blue when the spectrum acquisition is finished or interrupted.  (The red marker
is displayed until the spectrum acquisition is started.)

To start it again, click the Star button in the sequential analysis dialog.

When the spectrum acquisition is completed, the previous image before acquisition started is displayed.

The acquired spectrum data is saved together with the image and position data into the same field if Analysis
Station filed is the same. If it is the different field, the acquired spectrum data is saved together with the image
and position data into the new field.

The acquired spectrum data is saved together with the image and position data into the current field, if the
motor drive stage is not attached.

=The marker changes to light-blue.

Erases the marker.

Click the menu bar Analysis = Clear History.
Other method ;
e  Change the magnification
e  Move the stage position
e  Perform the movement of the field of view by Image Shift.
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425 Trouble Shooting

4251

Evacuation System

Symptoms

Cause

Countermeasures

Power is not supplied

The power board switch is OFF

Turn ON the power board switch

100V AC is not being supplied

Verify the 100V AC

The safety device operated because of a water

failure

Close the message (COOLING WATER

FAILURE), and turn off the main power.
(Exit SEM program = turn OFF the

computer = turn OFF the MAIN POWER

keyswitch)

Flow the cooling water for five minutes.

Restart the instrument.  (Refer to 4.1)

The safety device operated because of a power

failure

Turn OFF the MAIN POWER keyswitch and wait
until power is restored.
Make sure that the water is being fed, and restart

the instrument.  (Referto 4.1)

The Water Leak Sensor (WLS) operated
because of a water leak
(When an optional WLS is installed)

Close the message
LEAKAGE DETECTED).

Turn off the main power and turn off the main cock

(COOLING WATER

of the cooling water.

Then, contact your JEOL service office.

The RP (oil rotary pump) does not start
when the instrument is started
The VENT and EVAC switch lamp blink

The RP thermal protector operated because of
the over-current

Turn OFF the MAIN POWER keyswitch.
Make sure that the room temperature is between
15 and 25°C, and the water is being fed.
Push the RP manual reset button to start the

instrument.

The RP fuse blown out because of the

over-current

Shut down the instrument, and contact your JEOL
service office.

When the RP has stopped while the
instrument is running

The VENT and EVAC switch lamp blink
No-image is displayed

Warning message is displayed

The RP fuse blown out or the thermal protector

operated because of the over-current

Shut down the instrument, and contact your JEOL

service office.

WARNING !

Do not touch the RP motor when the RP has stopped while instrument is running.

You may get burn in the hand because the RP motor is very hot.
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Symptoms

Cause

Countermeasures

Evacuation does not take place, or

takes a long time to complete

Loose parts

Tighten up loose parts

A sample containing a lot of gas or moisture is
installed

Remove moisture from a sample, or replace it
(Referto 4.3)

Inferiority of O-fing or packing

(Twist, wrong position, contaminated with dust,

being torn)

Check
whether a O-ring and packing are contaminated
with dust.

Check the twist and wrong positions.

Adjust a twist.
Return it in the right position.
Remove dust.

When the O-ring or packing is torn, call serivice
center
(Refer to Chapter 5)

The wehnelt has just been cleaned

Wait for a while

RP (rotary pump) or DP (diffusion pump) oil has
deteriorated

Shut down the instrument, and contact your JEOL

service office.
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4252 Image observation

Symptoms

Cause

Countermeasures

L.C value (load current) is unstable

The electron gun misaligned

Re-align the electron gun ~ (Refer to 4.23.1)

The filament has a whisker

Replace the filament ~ (Refer to 5.4)

The filament is mis-centered

Re-center the filament ~ (Refer to 5.4)

The wehnelt is contaminated

Clean the wehnelt  (Referto 5.4)

The wehnelt has just been cleaned

Wait for a while

L.C value is abnormal, or too smalltoo

large

Bias adjustment is not perform

Perform bias adjustment ~ (Refer to 4.23.1)

An image does not appear

The HT icon is OFF or Wait

Click the HT icon to get ON

An auto function does not operate

Turn HT ON, make sure whether the filament is
heated. And, try again automatic functions (ACB, AF,
etc). (Referto4.5)

The signal is not SEI

Setthe signalto SEI  (Refer to 4.6)

The image has excess or insufficient contrast

and/or brightness

Adjust it with image adjustment tool Contrast and
Brightness buttons ~ (Refer to 4.6)

The electron gun misaligned

Re-align the electron gun  (Refer to 4.23.1)

The filament heating insufficient

Align the electron gun, or adjust bias  (Refer to
4.231)

The movable aperture misaligned

Align the movable aperture  (Refer to 4.23.2)

The filament is burnt out

Replace the filament ~ (Refer to 5.4)

An image does not appear in LV mode

Set the appropriate sample (specimen holder), and
evacuate in HV mode.
Set the Z-axis (WD) to 10mm.
Click the HT icon to get ON.
Select Semi Auto, and click the Auto Filament
+ Auto Alignment button.
(Maintenance; Adjusting a filament)
Click HT icon to get OFF.
Try again with LV mode.
(Referto 4.11)
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Symptoms

Cause

Countermeasures

An image has no sharpness

The image has astigmatism

Correct it with Stigm X and Stigm Y buttons.
(Referto 4.23.3)

The image has insufficient contrast and/or

Adjust it with Contrast and Brightness

brightness buttons.  (Referto 4.7.5)
The spotsize is too large Reduce the spotsize  (Refer to 4.7.3)
The electron gun misaligned Re-align the electron gun  (Refer to 4.23.1)
The accelerating voltage is too low Increase the accelerating voltage ~ (Refer to 4.7.2)
The movable-aperture foil has deteriorated Replace the movable aperture foil ~ (Refer to 5.6)
The inside of electron optical column is | Call service center
contaminated
The image does not focus in the | The sample is set to high tilt angle Eliminate the tilt of sample ~ (Refer to 4.8)

vertical direction

Correct with "Dynamic Focusing correction”  (Refer

t0 4.13)

There are noise, roughness, and

distortion on the image

The sample has acquired electric charge

Re-evaporate a sample

Decrease the accelerating voltage  (Refer t0 4.7.2)

(Referto 4.7.3)

Fine-adjust the pressure in the specimen chamber
(Referto 4.11)

Decrese the spotsize

The spotsize is too small

Increase the spotsize  (Refer to 4.7.3)

The accelerating voltage is unsuitable

Change the accelerating voltage ~ (Refer t0 4.7.2)

The image has astigmatism

Adjust it with Stigm X and Stigm Y buttons
(Refer t0 4.23.3)

The image has excess or insufficient contrast

and/or brightness

Adjust it with Contrast and Brightness

buttons  (Refer to 4.7.5)

The sample is not properly fixed

Properly fix the sample

Loose parts

Tighten up loose parts

External magnetic field

Keep it away from the instrument

The movable aperture foil has deteriorated Replace the movable aperture foil  (Refer to 5.6)
The inside of electron optical column is | Contactyour JEOL office
contaminated

The image appears with poor The scintillator tip has deteriorated Contact your JEOL office

brightness compared with the
previous time
The image brightness changes in a

cycle

4-146




4. Operation

Symtoms Cause Countermeasures

Animage be veiled in haze of white | Halation is caused Select menu bar Tools = Neutralizer.
X Itis effective only SEI

Alive image can be recorded A main screen becomes full-screen live | Cancel the full-screen live display
display

A image size becomes without 640 X 480 | Select scan mode to Scan3 or Scan4 (scan
pixels speed ; 10s)
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4253 What should be done in these cases ?

4.25.3a When the coordinates display of the motor drive stage differs from
the actual position

If the following phenomena occur while using this instrument, execute the stage initialization.

e When the actual position of the specimen stage differs from the coordinate display of the stage control
window and the graphic display position

e  Because of the shift of the specimen exchange position, you cannot change the specimen.

1. Click the Maintenance of the operation menu bar.

oo’
2. Click @ the Initialize Stage buton

Set the specimen tilt angle (T axis) to 0 degree.

4, Click the Venting the chamber button, and remove the specimen holder.

Vicuum Sabis - ErT
= - - v
ik s bl - 1 he case that
ey " ] coardinatss do not comespond wih the sctusl g positien
s Flament Adustmant
Rea
L G‘h il & Moma Made
WVENT | EVAC OL aperure Exchange o BN x ¥ R T Z @ Aaa

Heh
A A n
FAE o Vert e specimen chamber to Set the specmen hoider ard evacuste kit
tmospherc press.re and remove the -

Z s specmen helder
High | | Low Remave Orfice

Vacuum | | Vacuum S —— = =
Mourt Orfice ‘e the specimen chamber Exacuste the specmen chamber

User Login Sarmple Sefting Recipe Sisge Image List Senp Maintensnce

5. Select an axis you want to initialize, and click the Star+ button.

Moving of the specified axis starts, and when it stops, initialization is completed. When you want to stop the
initialization of the stage coordinate, click the Stop button.

6. Mount the specimen holder on the specimen stage, and click the Evacuating the chamber button.
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7. Setthe Z axis Moving Limit.

Click the Stage of the operation menu tab.
Click the Z Move Limit button.

Select Normal Mode or High Resolution Mode.
Click the OK button.

e o o o

X’; Holder Size
@ Nomal Mode d
Z adis i st mowable 1o less than B mm for safety _
Please use 2t the nomal cbsenvation mode e
Pretrudng Peght
High Resalution Mode
Z s i3 movable upto 5 mm Ormm.
Fiease use when you cbeerve an image at igh magréfication.
Makce sure that the spacimen does not hit the various detectors when the top of
SNS Swech the spacimen protrudes from s holder
High NS Captire
o]
User Login Samgle Sefting Recipe: | Siaga | mage List Setup. Mantenance
Normal mode Z axis can not be moved to less than 8 mm to prevent collision.

Please use at the normal observation mode.

High Resolution mode

the specimen protrudes from its holder.

Z axis is movable up to the 5mm. Please use this when you observe an image at high
magnification. Make sure that the specimen does not hit the various detectors when the top of

Z Axis Moving Limit
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4.253b When a message appears using an optional ALS

When one of the following operations is made, a message appears. Proceed to do the steps according to the
message. In addition, be sure to shut down the instrument before you contact the service office.

e When you set the airlock valve to OPEN while evacuating the main unit.

e When you set the airlock valve to OPEN while evacuating the airlock chamber.

e When the pressure does not decrease to 30 Pa (low vacuum mode: 100 Pa) or less even if 3
minutes or more has passed after starting the evacuation of the airlock chamber.

e When you open the airlock chamber door while evacuating the airlock chamber.

e When the malfunction of the airlock system occurs.
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426 Running message list

The running message is displayed on the top of the main screen.

Operation Running message Remarks
Photographing
Click the @
Fhota
Freeze
Click the o
Freeze
Auto Focus running
Click the Auto Focus+ACB running Setting = Auto and Preset Mag.
.N:
Tick the ACB check box.
Auto Stigma running

Auto Stigma—+ Auto Focus running Setting = Auto and Preset Mag.

Click the Tick the AF check box
A5

Auto Stigma+ACB running Setting = Auto and Preset Mag.
Tick the ACB check box
ACB running
Click the @
ACE
Auto Gun Alignment running Maintenance = Filament Adjustment =  Auto

Click the ’ Auto Filament + Alignment ]

Filament+Auto Alignment

, Auto Filament Saturation running Maintenance = Filament Adjustment = Auto
Cickthe | Auo Flament | _
Filament
. - Auto Gun Alignment running Maintenance = Filament Adjustment = Auto
Click the ’ futo Alignment ] ]
Alignment

Beam Blank ON
Blank

Select the Tools = OL Wobbler, or click | OL Wobbler ON

the @

iobble
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4.27 Warning Message list

If the trouble occurs as follows, an error messages appears and beeps buzzer (Continuity,three times) sound.
Please proceed according to the message.

Contents of message Countermeasures
COOLING WATER FAILURE Turn off the main power and supply cooling water for more 5 minutes before restarting the
Water stops microscope (Referto 4.1)
DP TEMPERATURE LOW Wait for a while
DP temperature is low When the DP temperature does not rise even if it waits for about 15 minutes, DP HEATER

FAULT message appears. Shut down the instrument, then call service center
COOLING WATER LEAKAGE DETECTED Shut down the instrument and turn off the cooling water, then contact your local JEOL service
Water leaks office.

An optional water leak system (WLS) is being used

DP HEATER FAULE Shut down the instrument and contact your local JEOL service office.

DP heater being burnt out

EVACUATION FAILURE Vent the specimen chamber to atmospheric pressure, and check the O-ring and/or packing
Vacuum error occur (twist, wrong position, etc)

Remove twist, correct position and re-evacuate the specimen chamber

When the O-ring or packing is torn, call service center

RP STOPPED Shut down the instrument and contact your local JEOL service office.
RP stopped
FILAMENT BURN-OUT Replace the filament (Refer to 5.4)

The filament electric current (L.C value) not flowed
even if the filament heating becomes 80H or more
HT is OFF or FILAMENT is not heated Set HT to ON or adjust filament saturation
When the automatic function is operated with HT off

or the filament heating scroll bar is set to 80H or

less.
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Contents of message

Countermeasures

FILAMENT FAILURE
(When L.C value flowed more than 150 . A)

Check the filament
Remove the filament from the wehnelt in the gun chamber. Check whether "Whisker" on the

filament does not occur.

Whisker

If the whisker occurs, replace the filament because the instability of gun emission is caused.
(Refer to 5.4)

Insufficient filament heating

Please adjust the filament heating properly or click the Auto Filament button

VACUUM SYSTEM FAILURE Shut down the instrument and contact your local JEOL service office.
Vacuum system stops
VENT DISABLED Please start after resetting the VENT-Lock signal.

Prohibition of vacuum control in the "VENT Lock
signal” input

An optional vacuum status interface  (VSIF) is
being used

VALVE CONTROL FAILURE
Valve control error occurs in the LV mode

Please readjust the pressure mechanism.

EXTERNAL CONTROL DISABLED

When the connection was cut during the external
control

An optional external scan interface  (ESIF) is being

used

Check connections or input an external control signal

Stage contact with lens detected

An optional motor drive stage is being used

Wait for a while till the stage is moving to a safe position.

Vent the specimen chamber, check the damage of the sample, OL and BEIW.

There is damage- - -Contact your local JEOL service office.

There isno damage: - -Ensure to see the movement of the sample, and try again.

% When the specimen surface is protruding above the specimen holder, input the amount of

correction.
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Mailntenance

Refer to the EDS instruction manual for the maintenance of the EDS detector.

Parts the must be maintained-««-«cccccccceeec. 5-1
Cleaning materials = «++++eeeeeeccccaaccccaas 5-2
Cleaning method « =« =+ eeeeeeeeneaaaaceecens 5-4
Filament replacement and cleaning««+«+«ccecec- 5-5
Cleaning the anode and liner tube «<+<cececo-- 5-12
Cleaning the movable aperture «««+cceoceccece. 5-15
Cleaning the orifice and sleeve +«<+cccccceeece 5-19

Accessories and 100ls <cccccceecceciccaanns 5-25






5. Maintenance

5.1 Parts the must be maintained

A JEOL engineer performs the maintenance work of DP oil, RP oil in the table. Please, contact JEOL service

office.

Parts

Cleaning interval

Filament - Wehnelt

L.C value (load current) is unstable
L.C value not rise with filament heating
Error message appears

Anode - liner tube

Once every 1 to 2 years
Cleaning is it toward the aperture (cap shaped) in the tip of the liner tube. Stop
cleaning if trash and dirt don't seem to be conspicuous except for the liner tube.

Movable aperture (MAP)

When the astigmatism increases, preventing a bright image from being obtained

Orifice (6510LV, 6510LA)
Sleeve (6510, 6510A)

When the astigmatism increases, preventing a bright image from being obtained

O-ring + packing

When evacuation cannot take place or requires a long period.

DP oil

Once every 3to 5 years (Recommended)

RP oil

Once every 1 year (Recommended)
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52 Cleaning materials

Cleaning materials Purpose of use, and Note

* Cleaning liquid Use cleaning liquid that has high cleaning performance, is of high purity, nearly harmless
to humans, non flammable, and volatile. Follow the precautions indicated on the
container of the cleaning liquid.  Ensure that the room is adequately ventilated, and do
not place your fingers in the liquid. (be sure to ware working gloves) Use cleaning
liquid to remove common dust and abrasive. Normally, cleaning liquid is used by
moistening a piece of gauze or a cotton stick with it. Small parts that have been
cleaned can be effectively finished off by immersing them in a beaker filled with cleaning
liquid. ~ (you can obtain even better results by using ultrasound cleaner)

Work gloves Use polyethylene film gloves. This prevents parts from becoming soiled, and also
protects the skin on your hands and fingers.

Gauze Use gauze that is clean and does not generate impurities when immersed in cleaning
liquid.  Use gauze for rubbing parts with an abrasive and also for wiping away dust and
stains using cleaning liquid.

Cotton stick Use cotton sticks that are clean and do not generate impurities when immersed in
cleaning liquid.  Use cotton sticks for rubbing parts with an abrasive and also for wiping
away dust and stains using cleaning liquid.  (fine parts, holes, etc.)

Cotton wool, toothpick Use clean cotton wool after wrapping it around a toothpick.  Use it for rubbing parts with
an abrasive, and also for wiping away dust and stains using cleaning liquid.  (fine parts,
holes, etc.)

*k Metal abrasive Use a paste type abrasive that can be easily removed by cleaning liquid. ~Use it when
dust and stains cannot be removed with cleaning liquid. Never use an abrasive on
threaded parts or intricate parts.  Also, take care that abrasive does not get onto parts
that are not normally cleaned.

Beaker Use a stainless steel beaker. Do not use a glass beaker because it is liable to break.
Pour cleaning liquid into the beaker and use it for finishing off fine parts that have been
cleaned.

Hand blower You can also use a safe, clean container that enables inert grass to be blown out.

Tools Use the tool included among the accessories or commercially available tools. Replace

screwdrivers and other tools that are visibly damaged.

*k  When a cleaning liquid and metal abrasive are need, please, contact your JEOL service office.
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I Percaution in maintenance work

e Do not adopt an unreasonable posture when working for maintenance.
An unreasonable posture becomes the cause which a waist and so on hurts.

e Do not use an organic liquid when wiping off the dust of exterior of the instrument.
Wipe off it with dried cloth after removing the dust. If it is very dirty, wipe it with wet cloth and
then dry cloth.

e Do not dismount, disassemble with bare hands. Be sure to use polyethylene film gloves or the like.
The internal parts are precision-machined. Use special care so as to prevent them from
contamination.

e  Use tools in the proper way, and avoid using undue force to tighten screws.
e When you handle tools, use special care not to drop them on the parts and damage them.

e When parts is to be secured with two or more screws, screw all of them lightly in until they are
blocked and them tighten one after another a little at a time.

e  Carefully remove and remount parts without exerting undue force.
Forcing parts in or out could cause eccentricity which might make it impossible to remove and
remount the parts.

e  Store removed and disassembled parts is readily identifiable groups.
Put small parts such as screws in laboratory dishes. For long-term storage, use a desiccator to
prevent oxidation.

e  Place disassembled parts on a rugged workbench covered with aluminum foil.

e  For heavy parts, place additional material under the mat and make sure that no screws, etc. are
left behind.

e  Place a cover or an exposed portion that does not require disassembly. Cover such a portion
with an aluminum foil to keep out dust.
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53 Cleaning method

5-4

! WARNING

When handling cleaning liquid, be sure 1o use polyethylene film gloves.
There is a risk of acquiring a skin disorder depending upon the particular kind of cleaning liquid used of
the sensitivity of your skin, so be sure to read the precautions concerning liquid before using it.

Cleaning A—Wiping off dust and stains with cleaning liquid

Please apply Cleaning A in the part that are not very dusty satiny, or parts that cannot be rubbed

e  Wipe flat surfaces and outside surface of parts, and also threaded parts, with a piece of gauze, or the like,
moistened with cleaning liquid. Wipe dust and stains off the vicinity of holes and the inside surfaces of
parts using a cotton stick (of a size that matches the area to be cleaned), or the like, moistened with
cleaning liquid. Never clean parts made of plastic or other material that is likely to be dissolved by the
cleaning liquid.

e Clean oil and grease off small parts and also clean intricate parts by pouring the cleaning liquid into a
beaker then immersing the parts. You can obtain even better results by using an ultrasound cleaner.
Replace the cleaning liquid from time to time according to the extent to which it becomes contaminated.
After cleaning the parts, remove them from the beaker and quickly remove any cleaning liquid adhering to
them by using blower brush.

Cleaning B —Rubbing with metal abrasive

Please apply Cleaning B in the part that are very dusty and also parts that can be rubbed.

e  Coat flat surfaces and outside surface of parts with a small quantity of abrasive using gauze, or the like.
Rub the vicinity of holes and the inside surfaces of parts using a cotton stick (of a size that matches the
area to be cleaned) or the like, coated with a small amount of metal abrasive. Do not use a lot of force
when rubbing a parts in the vicinity of a hole.  Also, do not rub parts excessively. Never rub threaded
parts with metal abrasive.

e If you have done Cleaning B, repeat Cleaning A couple of times to completely wipe all metal abrasive
off.
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54 Filament replacement and cleaning

! WARNING

Do not touch the wehnelt immediately after the filament breaks because it is
not you may receive a burn,
Before removing the wehnelt for about one hour, then remove it using a dedicated tool.

! CAUTION

o Do not open the electron gun except the maintenance work (filament replacement, etc.)
It has possibility that dust and so on goes into the electron optical column when the electron gun is
opened unreasonably and that a trouble is caused.

e When installing the filament, take care not to touch the tip of the filament.

e When closing the electron gun, take care not to slip the O-ring out of position.

e When closing the electron gun, take care not to get your fingers crushed between the electron gun
and electron optical column.

X You can look at an animation of the filament exchange work,

o

When you click '® the Play button, an animation according to each operation procedure is replayed.

/7 Play button

e et | [ | 1 Vert the gun chamber and remave the Webnat assemby usng the removal ool
OO | Aidock Flament Exchange Nemira
_____ i fter & flamer bum-out & high and ey cavee
_ Flament Adyeiment crtact mith bare ki, Wast for the Viehnelt assembiy
i e
1 I . e 3l parts with cloan gioves to keep the gun chamber cean
VENT ‘ | EVAC [ oL apetum Exchonge | (BT ——
O apart atment [ 2 Fimt ramove: all 4 outer screws. Then remows tha broken fiament and the apacer
. Bl R from the Wehret cap. Poieh the Wehne? cap inice wih mefal polen and oae  in
Vacuum Mode salvert, Place the sdstng spacer back o the Wehnet cap, Set the new famert
By buming the siet an the filament base towards the adiuating serew
High Low Remave Odfice j, Cauteon
Macuum Vacuum Make atr rict 1o touch the flament tip whan repiacing the flamant
Mourt Orfice [E | 5 Mountthe Wernel assemoly orfothe gun and evacuste the chamiber afler closing
o gun chamber
e ntiskee Stage =
= | Evacuate the slectron gun chamber | ]n =
Usex Login Sernpie Setting Recipe Sisge Image Lult Setup Miniensnce

Play,/’Pause,/ Stop button J




5. Maintenance

1. Click OK button to close the message dialog.

2. Click the Maintenance in the Operation menu tab.
b

3. Click K the Filament Exchange button.

4. Click the Vent the electron gun button for venting the electron gun chamber to atmospheric pressure.

! CAUTION

Before removing the wehnelt, wait approximately one hour to get it cool.

Vecum Szt (8] 1 Vord the gun chamber and remave the Wehnet assembly usng the removal tol.
D Ot Arock I Flamert Bxhangs I Wasring,
g A The tempsrstiee of the Wishnek sfler 2 filsment bum-out s high and may cause
Flament Adystmant ‘sowere bums in cae of deedt Gontact wih bars skin. Wait forthe Wetwielt 2ssembly
[ Rty | vaem [ DEINLEII
N Caution:
P - Haode al pate wth clean goves tn keen the oy chamber clean
VENT | | EVAC OL aperture Exchange Vert the eleciion gun chamber
apetrn Aduetmert [B] 2 Ferremove sl outer smen Ten remove T broken flament and the spacer
X rom the Wehnet cap. Polish the Wehnet cap nside wih metal polish and it in
Vacwum Mode salvert. Place Ihe sdusing sacer back i the Wehnat cap. Sek the new flament
By Luming the skt on the fikement base lowards the agiusting screw .
High Low Famove Ofice. ) ji, Caumon:
 Macuum Macuum <85 Make aLre riot 1o touchtha filamen tip when replacing the flamant.
Mourt Drfice: = 3. Mount tha Wahnett assambly oo the gun and evacuate the chamber after closing
3 the gun chamber.
itk intizkze Stage -
St e | Evacusta the siectran gue chambar |
tzer Login Sarmple Setiing Recips i Sisge Image List

5. Lift the column top cover, and remove it
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6.  Open the electron gun, and remove the wehnelt.

Wehnelt

r

Electron gun

7.  Setthe wehnelt removal tool in such a way that the three screws of the wehnelt removal tool will align with the
smooth faces on the sides of the wehnelt and tighten the screws

Wehnelt removal tool

_|

8.  Pull the wehnelt removal tool straight to remove the wehnelt from the electron gun and then loosen the screws
to remove the wehnelt removal tool.

Closes the electron gun after removing the wehnelt. At this time, take care not to slip the O-ring out of position.
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9. Disassemble the wehnelt, and remove the filament.

Grasp the electrode of the filament when removing the filament.

Electrode

Guide groove

| Scribed lines

DN
N

& ,‘/)) Adjum
(%L‘\Niii:

. \\ .\
e m
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Tip of the filament condition

Tip of the filament
condition

State

Un-use

Ordinary broken

When the filament is used well at a long time.

Abnormal broken

When the over load current is flowed to the filament.

Whisker

Since the load current becomes to instability, it is
necessary to change the filament with a new one.

10. Clean the cap, and other parts (by referring the 5.3 section), then install a new filament

Re-install the filament in the opposite sequence to removal.

11. Check the filament position (centering).

Show the wehnelt from the side, if the tip of the filament is protruding, replace the spacer.

Relation between the spacer and filament

"""'"e';izzs”"'be" Thickness (mm) Brightness | The life of filament
3 2.1 Medium Normal
4 2.2 Low Long
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12. Open the electron gun, Install the wehnelt.

If there is dust and so on the wehnelt, remove it with hand blower.
Align the guide groove on the wehnelt with the guide pin on the electron gun, then push in the wehnelt unit it

clicks into position.

Guide groove

Guide pin

2 O-ring

Pyti= >

Install the wehnelt

13. Close the electron gun.

5-10

Please, check the O-ring condition before closing the electron gun.

e If the O-ring is dusty, carry out cleaning A, then adequately dry the O-ring. Next, coat the O-ring
with the minimum necessary amount of 3k vacuum grease.

When the vacuum grease is need, please contact your JEOL service office.

e Ifthe O-ring is damaged or torn, you must replace it, so contact your local JEOL service office.
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)

14. Click ~ the Evacuate the electron gun button for evacuating the EOS column.

Veounan Sithis 8] 1. Ventthe gun chamberand remave the Wehnst assembly usng the removal tool

| Fam | Waming
Al The temperatiee of the Wehneh fter a filamert bum out @ hugh and may cause
Flamert Adatment sevara bums n cage of drect comact wih bara skn., War for the Wehnet asesmbsy
| ] T

j, Cauton:
" Hande al parts wih clean gioves to keep the gun chamber ciean

VENT ‘ | EVAC OL apestue Exchange [ Vertthe soctron qun coameer_|
g O aperture Adusiment [E 2 Fst remove a4 outer screws. Then remaws the broken flament and the spacer
[ Siia. S rom the Wehnek cap. Polish the Wehnol cap inside wh metal polish and mac it in
Vacuum Mode salvent Place the sdustng spacer back ra the Wehnat cap, Set the new flament
by tuming the st on the flament hase lowards the adjusting screw
High Low | Femove Ofice. | j Cauten:
_ Macuum ~ Vacuum e — 4 S8 Make aure nct 1o touch the ilament tip wha replacing the flament.
Mourt Orfioe: = 3. Mount tha Wahnalt assemibly onto the gun and evaciate the chamibar after closng
= 3 fhe gun chamber
DOWN Intizkze Stage m— =
ot || Evacuse the dectrn ur cramber |
User Login Sempie Seting Fecipe I Siage | Image List

16. Click HT icon E to get HT ON -

arl

17. Perform the auto gun alignment. (Chapter 4 —4.22.1.a)
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55 Cleaning the anode and liner tube

! WARNING

Do not touch the wehnelt immediately after the filament breaks because it is

not you may receive a burn,
Before removing the wehnelt for about one hour, then remove it using a dedicated tool.

! CAUTION

Turn OFF the MAIN POWER Key switch after venting the electron optical column
to atmospheric pressure,

When closing the electron gun, take care not to slip the O-ring out of position, or get your fingers crushed
between the electron gun and electron optical column.
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1. Open the electron gun and remove the wehnelt.
Stores the removed wehnelt in such a way that it is not exposed to dust.
2. Turn OFF the MAIN POWER key switch, and remove the anode.

Remove the setting screws. Screw the suitable screw into the screw hole for removing the anode, and pull it out
vertically.

Setting screws (four)

3. Remove the liner tube
Remove the setting screws (two). Screw the “liner tube extraction tool” and pull the tool vertically.

Setting screws (two)

Liner tube extraction tool

As for important by operation step3, it is [pull the liner tube out slowly and vertically, and return it again].

A “slow” reason is to prevent two O-ring being torn to keep the vacuum of the liner tube.
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And, cleaning is it toward the aperture (cap-shaped) at the tip of the liner tube.

Stop cleaning if you look through the liner tube and trash and dirt don't seem to be conspicuous.

Aperture

Turn it counter clockwise to remove the aperture.

Liner tube

4.  Clean the anode and liner tube by referring the 5.3 section.
Re-assemble the anode and liner tube.

Perform re-assembly work in the opposite sequence to that in which you disassembled or pulled out the anode
and liner tube.

6. Install the wehnelt, then evacuate the electron optical column.
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56 Cleaning the movable aperture

! CAUTION

e When removing or installing the movable aperture, take care that the tip of the movable aperture
does not touch the electron optical column.

e When pushing the aperture foil fixing plate, take care not to touch with bare hands.
e  When installing the aperture foil, take care not to deform or damage it.

e ltis necessary to change the aperture foil to a new one. When an new aperture foil is need, please,
contact your JEOL service office.

el
N You can look at an animation of the OL aperture foil exchange work,

~

When you click '® the Play button, an animation according to each operation procedure is replayed.

/7 Play button

‘Vacuum Slatus
Dvaw Out hafock | Flament Bxcharge
Fhibe N 1 Vert the slectron opticsl column (EDS) fo be ststmosphenc prassure and remave
| Fiamere Adusment i
: 5 Vet the EDS
VENT EVACT | | | e
| 0L aperine Adustment 2 Feplace the spesiure foil
e PR o el =
3 Mourt the MAP and evacuste the EOS
| High Low ||| Remave Orfice
Vacuum Vacuum | r
- il Nart s | Bacamethe E05 |
3 [ hisalze Stag: | e
e [L2RLLIRL |
User Logan Samgl= Setting Recipe Stage Image. hs’ Sehup | Mestterance

Play,/'Pause,/ Stop button J
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1. Setthe aperture scale to Q using the aperture selection knob.

Aperture selection knob

2. Click the Maintenance in the operation menu tab.
3. Click the OL aperture Exchange button.
4,  Click the Vent the EOS button for venting the EOS column to atmospheric pressure.

Vacuum Status

Draw Out afock Filament Exchange
R A | v 16 e atsimosphenc preseuns and remave
Ready - - the
Venk the EOS
VENT EVAC | OL apesture Exchange |
OL aperiye Adustment 2. Replace the apedure fol.
‘Vacuum Mode
3 Mourt the MAP and evacuste the EOS
High Low Remaye Orfice
Wacuum Macuum =
Mourt Orfice Evacuate the EQS
hiialze Sage
[ ABLLIEL |
User Login Sample Sething Recipe Stage Image List Sehup Mantensnce

5. Remove the movable aperture.
Cover the mounting port of the movable aperture to prevent ingress of dust.

Movable aperture setting screws (four)
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6.  Push the aperture foil fixing plate, and take out the aperture foil

Notch
Be sure set to top side

CITD o ——

Aperture foil —\ /7 Aperture foil fixing plate
- T —
s

Setting screws (two)
Fix the aperture foil fixing plate

Please, push here,

Tip of the movable aperture

5-17




5. Maintenance

7.  Carry out the Cleaning A.

When the tip of the MAP is very dusty, disassemble it and carry out Cleaning B. Re-assemble the aperture
in the opposite sequence to disassembly.
About cleaning method of Cleaning A and Cleaning B, see Section 5-4.

Setting screws (two)

/7 Holder I/ Fix the holder
—

8.  Push the aperture foil fixing plate, and install a new aperture foil.

It is necessary to change the aperture foil to a new one. When an new aperture foil is need, please, contact
your JEOL service office.

9. Install the movable aperture, and click the Evacuate the EOQS button.

If there is dust and so on the tip of the aperture, remove it with hand blower.

\"/
fi{x
&

N
A

Next, executes the Movable Aperture Adjustment (refer to Chapter 4_4.23.1.b)
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57 Cleaning the orifice and sleeve

CAUTION !

e When moving the BE detector holder, take care not to touch the detection element.

e  When removing or installing the orifice (sleeve), take care not to touch any parts inside the
specimen chamber.

e  Wheninstalling the aperture foil, take care not to deform or damage it.

e ltis necessary to change the aperture foil to a new one. When an new aperture foil is need, please,
contact your JEOL service office.

X You can look at an animation of the orifice exchange work.
>
When you click the Play button, an animation according to each operation procedure is replayed.
Play button
Vacuum Status
| rwon Arock | FamentEchange | Ittt ot
L e Lt e
2. Remove the BE detector mountad to the obiectiva lan by puling both sides of the
et fodure of the detector dowrmeard and by shiting to the ight for the model
| VENT EVAC | | OLspmtue Ercrarge JSM-ES510, and by shifting lowards the bront for the model JSM-B610 respectively
| OLaeture dutmert | i ¢ et s 2 vey thin plae and therefs e Hands T caeily and
S y hrodion r;e:-e;-e.:x'—ﬁ‘im foure of e BE detectr
High Low | | (mreewome i ket
Vacuum Wacuum 5 i
= up DOWN [ sz Stage | =
= ] nlm

User Login i Samgple Seting Recipe Stage Image List Selup ] Masntensnce
Play,” Pause,/ Stop button =’/

5-19




5. Maintenance
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1. Click the Maintenance in the operation menu tub.
2. Click the Remove Orifice button of the Maintenance operation guidance.

3. Click the Vent the specimen chamber button for venting the specimen chamber to atmospheric
pressure.

Vacuum Status

: 1. Vert the specinen chambar
| oewon Arock [ Famentbohargs |
T

B 2 mem——— i cbactive jens by puling bath sdes of the
et fodurs o e Geectrdonrmard ad by shfng o the i e el

‘ —n EVAC | [ S| ‘ JSM-EST0, and by shifting lowards the frort for the model JSH-6510 respectively

| OLapeture Adustmert | 1 siement is & vesy thin plate and thersfors rapie Handis t carsuly and
= = TS tha defector sutacs
Vecuum Mada Aorcs 3 othior than i metatfedurs of the: BE detector

. = | 31 Paz orfice and 1]
High Low [ PemoveOdics | VIR
Wacuum Wacuum S
Sk o b ek e ot 10 fose any small pads when desssembing or cisering the afice
WP DOWN | Intalze Sage ‘ —
> nlm
User Login Ssmgle Setiog PRecipe Stage Image List Sehup J Masntenance

4.  Slowly withdraw the specimen stage.

When an optional backscattered electron detector (BEIC or BEIR) is attached, pull the backscattered electron
detector until it stops to the front.

Backscattered electron detector—Detector holder

Interior of the specimen chamber
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Slightly moves the detector holder.

Slightly push down the detector holder, and Move the detector holder to the right-side not to touch the bottom

of OL as much as possible
When you move a detector holder, hold the part to show in a round mark of a figure, and move it.
After finishing the movement of the detector holder, slowly release your hand.

BE detector holder

Whole of the detector holder

! CAUTION

The detector cover shown in a figure is made of the very thin material. Keep it mind that it will bend
easily and will change if it touches by hand.
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6. Remove the orifice or sleeve using the orifice removal tool

Viewing the tool from the underside, turn it counterclockwise and remove the orifice or sleeve.
After removing it, evacuate the specimen chamber.

o =~ Orifice removal tool

7. Disassemble the orifice, then clean (by referring the Section 5.3) these parts as shown in the figure.

Reassemble the orifice or sleeve. Perform re-assembly work in opposite sequence to that in which you
disassembled.

Aluminum foil \/ \ —
/1]
d \V g o

S )) =
S
Spacer
t/ Aperture foil ; If the cap is too tight to turn, turn it after putting
aluminum foil on the cap and holding the cap

with this position of tweeze.

Aperture holder (6510LV,6510LA)
Sleeve (6510,6510A)

(@

% Itis necessary to change the aperture foil to a new one. When an new aperture foil is need, please, contact
your JEOL service office.
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8.  Vent the specimen chamber to atmospheric pressure, and install the orifice or sleeve.

Click the Mount Orifice button in the Maintenance in the operation menu tub, and click the Vent the
specimen chamber button

Mount the orifice or sleeve on the removal tool. Viewing the tool from the underside, turn it clockwise and
install the orifice or sleeve.

9.  Attach the detector holder again.

CAUTION !

When attaching the BE detector holder again, take care not to touch the collector of
the secondary electron detector,

It will bend easily and deform because the collector is made of the very thin material. If the collector will deform, a
image quality may be deteriorated.

Secondary electron detector‘\

Collector BE detector holder
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In case you attach the detector holder again after cleaning the orifice., check that the guide of detector holder
has gone into the hole of bottom of OL correctly. (If it attaches correctly, the horizontal gap of between the
detector holder and bottom of the objective lens will not be generated.

However, an about 0.3mm space is generated between the bottom of objective lens and detector holder even
if it attaches correctly.

A

Guide of detector

10. Evacuate the specimen chamber.
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Name Details Pcs.
Wehnelt cap removal tool 1
Standard specimen Zn0; zinc oxide 1
Jeweler's screwdriver Hexagon 1
Electron gun filament 6
Liner-tube removal tool 1
Fuse 37202000411(0.2A UL) . 0.2A 2
Fuse 313 005MXP(313 005). 5A 3
Fuse 326 008MXP(326 008). 8A 1
Fuse 326 010MXP(326 010). 10A 4
Fuse 326 020MXP(326 020). 20A 1
Socket 1
Spacer 2.2mm 1
Clockwise wrench Precision 1
LV (low vacuum) related parts

Specimen stub for LV ¢ 10510 5
Specimen stub for LV ¢ 1035 5
Specimen stub for LV ¢32%10 1
Specimen stub for LV ¢ 3235 1
Orifice removal tool 1
Screwdriver For Pirani 1

58 Accessories and tools

5-25







JEOL service office

If you need to consult with JEOL about the instrument maintenance, please contact your nearest subsidiary
company.

Or presume a JEOL homepage in such cases as the information about the product, the inquiry besides that if
having an order in the center of the nearby service.

http://www.jeol.co.jp/ Japan
http://www.jeol.com/ USA
http://www.jeoleuro.com/ Europe






