SCANNING ELECTRON MICROSCOPE

ANALYTICAL SCANNING ELECTRON MICROSCOPE

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







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

The following actions must be avoided without prior witten perrigsion from JEOL Lid. or its subsidiary company responsible for the subject
(hereinafier reforred to as "JEQL"): modifying the instrument; altaching 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 semvice technicians employed or authorized by JEOL are allowed to adjust, such as bolts or
regufators which rieed fo be tightened with apprapriate toraue. Doing any of the shove might result in instrument faiture and/or a serious
accident. If any such modification, attachment, replacement or acjustment is made, all the stipulated warranties and preventative
maintenances andfor services contracted by JECL or its affiliated company or authorized representative will be void.

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

in order o ensure safety in the use of this insfrument, the custemer is advised fo attend to dafly maintsnance 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 fime and interval for preventative maintenance of
the instrurnent. Please note that JEOL will not be held responsible for any instrurnent failurs andfor serious aceident occumed with the
instrument inappropriately controlied or managed for the mainfenance.

After installation or delivery of the instrument, ifthe instrument is required for the refocation whether it is within the faciity, transportation, resale
whether it is involved with the relocation, or disposition, please be sure to contact your JECL service office. I the instrument is disassemnbled,
moved or transported without the supenvision of the personnel authorized by JEOL, JEOL will nat be held respansible for any loss, damage,
accident or problem with the instrument. Operaling the impraperly instaliad instrument might cause accidents such as water !eaKme fire,
and electric shock.

The information described in this manual, and the specifications and contents of the software deseribed in this manual are subject to change
withoLt prior notice due to the ongoing improvements made in the instrument.

Every effort has baen made to ensure that the contents of this instruction manual provida all necessasy information on the basic operation of
the instrument and are correct. However, if you find any missing information or emors on the information described in this manual, please
advisa 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 limifed to loss of Use, loss of profits, or loss of data arising out of ar in any way connected with the use of the information
contained in this manual or the softwarne described in this manual. Some countries do not aliow the exclusion or limitafion of incidentsf or
consequential damages, so the above may notapply fo you.

This manual and the software described in this manual are copyrighted, afl rights reserved by JEOL and/or third-party licensors. Except as
stated herein, none of the materials may be copled, reproduced, distributed, repubfished, displayed, posted or fransmifted in any form or by
any means, including, but not limited to, electronic, mechanical, photocopying, recending, or otherwise, without the prior written pammission of

JEOL orthe respective copyright owner.
When this manual or the software descaribed in this manual is furished under a licanse agreernent, it may only be used or copied in

accordance with the terms of such license agreement.

Copyright © 2016 JEOL Ltd.
In some cases, this instrument, the software, and the instrucion manual are controlled under the "Foreign Exchange and Foreign Trade
Control Law” of Japan in compliance with intemational security export control. If you intend o export any of these iferns, please consult JEOL.
Procedures are required to obtain fhe export ficense from Japan's govemment,

TRADEMARK
Microsoft and Windows are either registered trademarks or trademarks of Microsoft Comperation in the United States and/or other countries.
All other company and product names are trademarks or neg|stered frademarks 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
URL: hitp:/Avww jeol.co.jp/
MANIFUCTURE
JEOLTECHNICS Lid. 6-38 Musashing 2-chome, Akishima-Shi, Tokyo, 196-0021 Japan

Note: For servicing and inquiries, please contact your JEOL service office.
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Fiease be sure to read carefully the following Software License
Agresment bafore using the software supplied by JEOL Lid. If
you do not agree fo the terms and condifions of the Agreement,
Dplease do not use the software and contact JEOL Lid.

This Software License Agresment is made and entered into by and between you, the end-user cusiomer, and JEOL Ltd.
{hereinafter refered to as JEOL) in witness of agreement between both parties upon licensing of the right to use the software
{whichis hereinafter refered to as the Licensed Softwars) owned by JEOL.

Article 1. {Right fo Use Licensed Software)
“Right to Use the Licensed Software” means your right fo use the Licensed Software in the country where the JEOL praduct you

purchased is installed (hereinafter referred to as Country of Installation).

Article 2, {Grant of License)
JEOL grants you the non-exclusive and non-assignable right to use the Licensed Software in the Country of installation.

You may install and use the Licensed Software on a single computer limifing the purpose fo camying out of your job.

You may not cause any third parly to use the Licensed Software by establishing a sublicense or othermeans, and shall not
disclose the Licensed Sofiware to any third parfy.

You may nottake the Licensed Software out of the Country of installation under any citcumstances.

Article 3. {Prohibition of Assighment and Other Acts)
1. Youmay not assign, rent or lease the right to use the Licensed Sofiware, disclose the content of the right, or fransfer

passession of the Licensed Software to any third party.
You may not modify, translate, camy out reverse engineering, decompile, and disassemble the Licensed Software in whole or in

part.

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

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

Atrticle 6. (Warranfy)
1. JEOL does not guarantee proper performance of the Licensed Software if it is modified or translated.

JEOL does notwarrant that the Licensed Software is free from defects or fit and useful for your particular purpose.

Article 7. (Exemption from Liability)
JEQL shall not be liable for any damages or losses incurred by you or any third party or for any dlaim 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 hersunder by JEOL and the terms and conditions of

this Agreement, and shall not divulge or disclose them to any third party without the prior witten consent of JEOL.

Article 9. (Term of Validity)
1. This Agreement shafl become effective as of the day you accept the terms hereof and so remain unless it is terminated

pursuant fo the nexi Article.
Notwithstanding the item above, the provisions set forth in the Article 8 (Cenfidentiality} shall remain effective even after the

termination hereof,



Article 10. (Termination)
Inany of the following event, JEOL may forthwith terminate this Agreement by so nofifying you without any prior notification and

may claim the damages incumed:

()  Any breach on your part of any of the provisions hereof, 7

(2) Occurrence of seizure or provisional seizure or provisional injLnciion on your properiy; atictioning of your property,
bankrnuptcy, comporate fiquidation, and fiing for corporate recrganization on your part; or proceedings taken against you for

collection of tax delinguiency.
Article 11. (Steps to Be Taken after Termination)
Upon the termination of this Agreement pursuant to the tfern 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 stipufated herein shall be discussed in good faith and seifled between you and JEOL.



Products manufactred by JECL Ltd. (hereafer “JEOL products”) that fail under normal use by the customer during the warranty
period will be repaired or replaced, at JEOLs discrefion, without charge.

The components, modules and devices that are provided as replacements will ba new paris or reﬁjrblshed perts that provide the
same performance as new parts. All components, modules and devices removed under this warranty become the property of

JEOL.

* Thiswarranty applies only to hardware and software produtts manufactured by JEOL Lid.

* Far components that are not JEOL products, such as the computer, HDD, memory device, and the lke, the wamanty provisions of the respective
manufacturers shalf apply. )

; W R e T = i
* In the case of pa'oduds for which the warranty penod is recorded in the oontract documentatzon the recorded warranty penod shall take

pracedence.

* Ifnot specifically stated elsewhere, the warranty period is 12 monthis or a separately specified period from the date on which the acceptance test
is completed after delivery to the customer.

* For components that ane not JEOL products, like the computer, HDD, memory device, and the lke, the wamanty start date shall be the dateon
which the acceptance test is completeci after delivery to the customer and the wamanty periods established by the respective makers shall apply.
* Intheeventthat parts are replaced or repaired free of charge durmg the warranty period, there is no change to the wamanty start date or the
warrahty period forthe product.

wFailure diagnosis . :
If a problem eccurs, contact your JEQL service office and describe the qondltions and cortent of the prob!em JEOL will assess

the problem based on the situation and content of the problem.

aRepair method
Ifitis defermined that the problem is caused by a fault or defect of a JEOL product, repair or replacement will be performed free
of charge. The choice of whether fo repair or replace a component is entirely at the discretion of JEOL.

- @Warranty exclusions '
" This limited warranty does not extend to products for which any of the following sifuations apply. Even within the warranty period,

in the situations listed below, a fee will be charged to repair the product.
* Productis operated or stored in an environment or under conditions that do not satisfy the specified installation requirements.
The installation environment has changed (temperaturs, humidity, magnetic fields, etc.) since the time of installation.
There is significantly accelerated deteriorafion of comporients and/or corrosion of electrical circuitry as a resuft of exposure to extreme
temperature, humidity, or an environmaent containing highty-corrosive gases orexcessive dust,
The quality of the utilifies {including electricity, water, gas, air quality) has worsened.

* “The custermer has relocated an installed instrument,
* Even in the case of a portable or movable instrument designed to be transported to a remote location or moved around for use by the user,
damage or failures caused during the instrument refocation by the custormer.

* Product has not been propery mairdained.



Consumable items or panis with the specified replacerment period have not been replaced as specified.

Comupted operafing system or application soflware, or damaged computer used with the instrument, caused by shutting down the main power to

the computer without performing the proper shufdown sequence,

* Products that have been disassambled, modified or repaired by the custormer in ways other than those specified in the instruction manuals

provided with the instrument.

Products with damage or failire caused by using them in combination with hardwars, software, peripheral devices, and accessories that have

ot been provided or approved by JEOL.

Damage or failure resulting from a situation caused by the customer, such as fafling fo properly manage the instrurment, for which JEOL. cannot

be held responsible.

* Conupticn of the operating system or application software, or damage to a computer used with the instrument, caused by fluctuations in the
electrcity or power failure.

* Productdamaged as a resuft of fire, earthquake, flooding, lightning or other naturat disaster, or due fo local conffict or war.

* Damage or malfunction of operating system, application software, or the instrument itself as a result of infection by a computer virus.

* Instruments that have been restored after being disposed of or re-sold without prior written natice o and agreement from JEQL.

cover Iosses ordamage to devices made by any ohermanufactumr at the customersrte even rf they are damaged hya maffunctlon ofthe JEOL
product. .
JEOL is not respensible for any loss or damage to data recorded onto storage media, or to storage units. The customer is responsible formaking

bad&-up copies of their own data.

Replacement parts formamtenance of the instrument functionality and perfo:manoe are refainedt and avallable for seven years from the date of
installation. Thereafter, some of those parts may be available for a certain period of time. Please contact your JEOL servioa office for details - -

before the period of retention has passed.
For iterns that are frequently updated, remodeled, or disappear from the market, like the computers used with the JEOL producis rt may not be
possible to obtain an exact replacement.

Repairs of JEOL products are available with charges after the end of the warranfy peried, or at anytime a customer requests. The

¢companents, modules and devices that are provided as replacements during the paid repair work will be new parfs or

refurbished parts that provide the same performance as new paris. All companents, madules and devices removed during such

repairs will become the property of JEQOL.

* The wamanty penud for parts replaced and the service during paid repairwork is a period of 3 months after the oompleton of the repairs; of, inthe
case of paris that must be periodically replaced, the warranty period is the fength of the specified replacement period.

* In the eveni that repairs are performad again during the warmanty periad, there is no changs to the warranty start date or the warranty period.
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Attention:

Your product is marked with this
symbol. It means that used
electrical and elecironic products
should not be mixed with general
household waste. Thera is a
separate collection system for

these products.

In the European Union

This symbol means that electrical and electronic equipment, at the end of its life,
should be disposed of cotrectly.

In the European Union there is a separate collection system for used electrical
and electronic products. Pleass help us fo conserve the environment we live inl

Electrical and electronic appliances and machines often contain materials which,
if handled or disposed of incorrectly, are potentially hazardous to human health
and to the environment. They are, however, essential for the correct functioning
of your appliance or machine. Therefore, please do not dispose of your old
machine or appliance together with your household waste.

Your JEOL product is designed and manufactured with high-quality materials
and components which can be recycled and reused. if the product is used for
business plirposes and yol want fo discard it, please contact your JEOL dealer,
who will advise you about the end-of-life disposal arangements.

@ Outside the European Union

If you wish to discard this product, please contact your iocal authorities and ask
for the comect method of disposal.
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SPECIMEN CHAMBER | x O | % x (@) O
SPECIMEN STAGE x 0 % % o O
SPECIMEN HOLDERS x O x x e O
ELE(;_TRON DETECTOR ' x o % % o O
EVACUATION PIPE x O x x 0] O
VALVE PARTS - x (@) % % o O
PUMP PARTS X O x x o O
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ROTARY PUMP X O ® ® (@] o
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SOFTWARE x Q % x 0 O
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OPERATION UNIT MP-270800UE Please contact the maker for local procurement.
OPERATION UNIT MP-970810UE Pleaée contact the maker for local procurément.
nggll_?xg RYSTAL MP-07072L.CD Please contact the maker for local procurement.
LIQUID CRYSTAL MP-07073LCD Please contact the maker for local procurement.
DISPLAY _ 7 ‘ _ _ _
DRY SDD ACCESSORY EX-54280ACSS Please refer to the attached document
DRY SD EXTRA o
DETECTOR EX-2430054L1Q Please rgfer fo the attached document .
COMPACT DXP EX-36100DXPC IPlease refer to the attached document
PTS CABLE EX~35150PTS Pléase refer tb the attached document
STANDARD SOFTWARE |EX-37001 Please refer to the attached document
DIGITAL MAPPING
SOFTWARE EX-35000 Please refer to the attached document
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- ®
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POWER MP-94270CSP % | o) 0O o)
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- b4 x
INTERFACE MP-95050ES1U x 0] (@] O
OPERATION PANEL MP-950800P2 x (@] x ® O O
EXTERNAL CONTROL :

- . x X
SOFTWARE MP-96040EXCS x O O O
TABLE MP-98010TBL1 x O * x O O
TABLE MP-98020TBL2 Y O x ® @) O
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SMILE VIEW LICENSE10  |SM-35081(SMVL10) Please refer to the attached document
SINGLE CRYSTAL '
LABS K-TYPE FILAMENT SM-LKS Please refer to the attached document
STANDARD TOOLKIT 2 |SM-TOOL2 Please refer to the attached document
SMILE STATIONZ EX-35040 Please refer to the attached document
PARTICLE ANALYSIS
SOFTWARE? EX-35110 Please refer to the attached document
BEAM CURRENT . o :
CORRECTION UNIT EX-36030 Please refer to the attached document
EDS DATA DIVIDER EX-36080 Please refe_r to the attached document
DIGITAL PULSE ‘
PROGESSOR 3A EX-36180D3A Piease refer to the attached document
JED-2300 LICENSE EX-37100 Please refer to the attached document
PHI-RHOC-Z
QUANTITATIVE ANALYSIS EX-37120 Please refer to the attached document
JED-2300 LICENSE EX-37160L1 Please refer to the attached document
19 INCH LIQUID CRYSTAL EX-37220LD19 Please refer to the attached document
DISPLAY
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Although this instrument is protected with safely device which
pravents the occurrence of accident that could resulf in an injury,
harm, and damage o the users or insfrument iself, the safety
feature may not work properly if you use the instrument for the
purpose of use not infended or it an improper usage. For the

proper use of the instrument, please be sure lo read all of the Labels bearing the following symbols are attached
instructions, descriptions, nofices, and precattions confained in this o dangerous locations on the instrument. Do not
manual carefully to understanid them fully prior fo the aperafion or touch any of these locations with your hands or
maintenance. This section, “Safety Frecaufions’, conlains important  anything else.

informalion related fo safefy for using of the instrument.

The safety indications and their meanings are as follows:

Beware of Boware of
electric shock laser

Beware of
super low temp

Heware Beware of Do '

getting caught bichazard disagsemble

’ Examples of symbols
Use the instrument properly within the sc:ope 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 atternpt to do any works of disassembling/assembiing the mstrument other than those
described in this manual.

Never make modifications that include instaliing substitute parts and disabling safety devices or
cther safety features.

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

The AC power cord provided with this system is supplied for the particular device so that never
use it for any other equipment.

To avold falling, do not climb onto the operation table and console during daily operatlon 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 for Installation

@

Do not attempt to install the instruments by yourself.
Installation work requires professional expertise and JEOL is responsible for the installation of the

instruments and related attachments purchased from JEOL.
Consult your JEOL service office.






General warnings

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.
Never removing the grounding wire or connect it to any other focation than that specified, due to a risk

of electric shock.

Never remove the rear pang! 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.
When moving the insttument 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 :

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.

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.

There are potential hazards, concerning the high voltage and magnetic fiefd, 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 the filament

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.

General cautions

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

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 108 column is placed on
the frame via the anti-vibration mount, the EOS and 108 column will sway a litile even when you
operate the knobs. Take care not to get your fingers caught in any space that results from this sway.
An instrument 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.

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. i

Do not keep watching the 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 ruie to

conduct health check-up periodically.
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 JEQOL service

center immediately.

MAIN BRAKER

Column console Rear view



Cautions concerning oil rotary pump

Do not disconnect the vacuum hose from the oil rotary pump during operation.
If you do, causing serious damage to the instrument.
Do not let the oil level of the oil rotary pump fall below the lower limit.

a small quantity of oil, trouble may occur.
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.

Replace the rotary pump oil with new oil once a year.

Consult your JEOL service office for instructions for repiacing the oil or the oil mist trap.

When vacuum pump oil is replaced or vacuum pump Is repaired, process the oil in the proper way.
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.

If the pump operates with only

Cautions on the specimen stage movement
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.

Before moving the specimen stage, please check the setting parameters in advance.
if you do not perform the setting of these parameters, the stage moves beyond the movement limitations,

and might be break the objective iens or the backscattered electron detector.

Cautions concerning 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.

Foltow the precautions described below in order to carry out the cleaning
Wear thin and lint-free gloves to handle any paris inside the column in order o 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 g cleaning agent a nenflammable highly volatile highly efficient solvent that is free room
impurities and is not harmful fo 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
ar proper ventilation, regardless of the quantity. When you use the cleaning agent, be sure to wear
protective gloves that are resistant to the soivent,

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
*  Never modify the hardware settings and also never instail additional boards.

If you do, the PC or the SEM may not werk 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 moniter in the vicinity of the electron optical column.
If you do, the fluctuation of stray magnetic fields may disturb SEM images.
Do not turn off the power switch of the PC while accessing to the HDD or other memary device.
If you do, the PC breaks down, the data and software may damage.

Software
*  Never install application software other than the recommended software.

If you do, the PC or SEM may not work normatlly.
*  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 power (MAIN POWER key switch) of the SEM, and then switch on the PC
again.

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

*  Never operate the other application while the controf software is being executed.

The SEM may not work normally.



«  About preparations of a virus detection program, antivirus program, vaccine program and computer
virus removal, please prepare these by the visitor itself.

»  When the virus detection/removal program is operated residentially, the SEM may not work normally.
If the trouble occurs after installing these programs, uninstall the program or uses it without resident.

Network
* Do not connect the PC directly to the intranet.

" The SEM may not work normally.

0S8
»  Never upgrade the OS and driver software other than the offered updating program.

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 contro! software may not work normally.

+  Never change the seitings of Screen refresh rate and Colors.

« 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.
+ Do not activate the Sleep and Hibernate of the Power Options.
When the PC was recovered from the Hibernate, the contro! software may not work normally.
In that case, reboot the PC.
»  Never change the "User" of the Windows while the controf 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.
= The User Account Control Settings do not set other than Never notify.
If you do, the control software may not work normally.



Windows,~ display is normally set as follows;
When the new user account is created, confirm the setfings as follows using the control panel.

[Screen Resolution]
Resolutions :
[Advanced settings]—{Monitor]
Colors :

[Personalize]
Screen Saver :

[Power Options]
Turn off the display :

Put the computer to sleep :

[Change advanced power settings]
Hard disk
Turn off hard disk after :
Sleep
Sleep after :
Allow hybrid sleep :
Hibernate after :
Power buttons and lid
Power button action:
[Windows Firewall]

Home or work(private) network location settings : Turn off Windows Firewail
Public network location settings :

1680%1050

True Color (32 bit)

None

Never
Never

Never
Never
Off

Never

Shui down

Turn off Windows Firewal



EDS unit

Refer to the EDS detector instruction manuals for cautions of EDS.
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* Products using materials hazardous for operators or equipment
When measuring, indicating, or detecting harmful or corrosive substances, or voltages or
other electrical quantities that may cause electric shock, read the instruction manual
carefully to assure proper operation. Ensure that all operators of the instrument receive
training on the operation method.
If there is a problem in the product, take appropriate measures in accordance W|th the
instruction manual and contact a JEOL service office immediately.

* Products having accessible parts that reach high temperatures
If an accessible part of the product reaches a high temperature while it functions, notify all
the operators to exercise cautions whenever they will be near any such parts.
It is recommended to take measures fo restrict the access to the instrument by enclosing
with rope or chain. _

¢ Using JEOL product for an integrated system with other manufacturer's product
Consult your JEOL office. We assume no responsibility for any damages resulting from
using the product in combination with other manufacturer's product without consultation.

* Using product in an environment that does not satisfy the installation requirements
Consult your JEOL office. YWe assume no responsibility for any damages resulting from
using the product in an environment other than one specmed by JEOL without consultation.

*» Attachment used for JEOL product
For safety reasons, only use the accessories or attachments that are supplied or
designated by JEOL. We assume no responsibility for any damages resuiting from using
any accessory or attachment other than those specified by JEOL.
Do not replace detachable main power supply cords with inadequately rated cords.
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The fow vacuum scanning electron microscope has been designed with features that aliow you to operate
the system sensuously and with high throughput using the touch panel together with the high speed stage. in
addition, improvements in the electron optics system, vacuum, and signal processing offer you a higher

quality image cbservation.

Main features

The maximum resolution of 3.0 nm (at accelerating voltage 30 kV) is guaranteed; whilst at low

‘accelerating voltage a resolution of 8 nm (at acc. 3.0 kV) and 15 nm (at acc. 1 kV) is obtainable, the

highest resolution in its class.
The high precision zoom condenser lens allows you to easily operate probe current from low to high

with flexible lens control.

The clean and high throughput vacuum system obtained through a high pumping capagity turbo
molecular pump {TMP) and two rotary pumps (RP), is fitted as standard.

#BU/A model: RP 1 set, LV/LA model: RP 2 set

In the low vacuum mode, the newly developed objective lens with differential pumping enables you to
observe sharper images of nonconductive sampies uncoated. '

By employing charge free scan (CF scan), it becomes possible to reduce the charge-up of
nonconductive samples.

A touch pane! with 23 inch display offers high response operation sensuously.

By simply following the Operation Guide Function, observation, functional operation, and operation

setting, are easily performed.
To search the field of view is simple thanks to a minimum magnification of x 5 (at WD 48 mm) and the

stage navigation system (optional attachment).

Observation procedure and the dynamic behavior of the sample are able fo be saved in the PC.

The new specimen chamber has been designed to optimize the installation of the dedicated detectors
such as EDS, WDS, EBSP, etc. and their related options using multi-purpose ports. This enables the
high resolution observation and a variety of analyses at WD 10 mm. The Dual EDS system (Detecfors
fitted on opposite ports) provides X-ray analyses at WD 10 mm with shadowless conditions and higher

throughput.
The frame of the main console is the smallest size in its class, and this gives more flexibility to the

installation location.
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LCD

Specimen stage
(Motor drive unit)
Table (option)

Front view

EOS unit

R Operation panel (option)

Specimen
chamber

Top view
Main control panel



Rear panel

Main breaker

Rear view



2.2.1 Movable Aperture

- | Aperiure selection knob

direction fine
adjustrment knob

X direction fine ’ | Y
adjustment knob

« The X and Y direction fine adjustment knobs are used for axis adjustment of the movable aperture.
«  Turning the aperture selection knob in the clockwise direction as o - E] - @ — f3l allows you to
select the aperture to which the number corresponds.

+  Tochange the aperture from3] > [ — [t} — [0, pull the selection knob toward you until it stops and
turn it in the counterclockwise direction, and then repeat step by step.

Table 2-1 Aperture number and application purpose

Numb Gme) T __ Avplicafionpurpose
3 60 For large probe current such as WDS analysis
2 30 For ordinary observation and EDS analysis
1 20 For high resolution cbservation
0 none For maintenance purpose



2.2.2 Specimen Chamber

The standard equipment and optional attachments are arranged as shown in the illustration below.

Main pumping pipe
PP ERE EBSD port
EBSD
_SED
BED port gggl ort
BED |\
LSED port WDS port

LSED

-

L&

Specimen stage

Front daor/

EDS2 port

SNS port

SED :  Secondary electron detector

BED : Backscatter electron detector

LSED : Low vacuum secondary electron detector

LLC : Load lock chamber

SNS: Stage navigation system

EDS :  Energy dispersive X-ray specirometer analyzer
CS: Chamber scope

WDS :  Wavelength dispersive X-ray spectrometer analyzer
EBSD : Electron backscatter diffraction detector
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2.2.3 Specimen stage

< Movement of each axis in the specimen stage >

R axis: minus rotation direction ; R axis: plus rotation direction

Y axis plus direction

Y axis: minus direction
oy

Specimen chamber

front view

Fig. 2-1  Each stage axis movement (XYR axes)

Table 2-2  Coordinate polarity for each axis and Field of view movements

X-axis ~+ direction _
—direction The field of view moves foward the left
. -+ direction The field of view moves upward
Y-axis —direction The field of view moves downward
\ =+ direction The field of view rotates in a clockwise direction
R-axis —direction The field of view rotates in a counter-clockwise direction



Specimen chamber

front view

T ax

is; minus direction

Z axis: toward short WD
(toward WD =5 mm)

i

Z axis: toward long WD
(toward WD = 80 mm)

Fig. 2-2 Each stage axis movement (TZ axes)

tag

numericai value

The stage moves upw'ar'd',' and the working 'di'stance becomes
shorter

Z-axis |docreases
Direction in which the | The stage moves downward, and the working distance becomes
numerical value | longer
increases
-+-direction The specimen surface is tilted toward the back of the specimen
Taxis chamber
—direction The specimen surface is tited toward the front of the specimen

chamber

"



2.2.4 Specimen Holder and Stage Moving Range

< General >
For the purpose of protecting the specimen holder from colliding with the backscatter detector or the

objective lens, the following moving limit is provided. Therefore, moving the stage beyond the limit is not

possible.

< Schematic drawing >
When the specimen holder moves over the dotted lines (moving limit line), the specimen stage will give the

notice that the stage is beyond the moving range.

_gnuu}guﬂa

/ Objective lens

/ PP
Q!;
g‘f i .
/ #<— Moving limit line i
) LI1} LEXTIZITY 1T

LELLLAS ~

PTTRE Pe—

e

h,
,

Specimen holder ;‘“i : 7
/
Specimen holder ,’\

Backscatter detector

Specimen chamber

<Message > _
With the specimen holder crossing the limit line, the following message is displayed, and the specimen stage

will stop its motion. In case of the message displayed, drive the stage in the opposite direction.

Example) With the Z axis moving over 80 mm

Close the message, and move the stage fo the direction 80mm or iess.

Errc_)r !D:._ - 0233



< The moving range of the ¢®51imm specimen holder>
The moving range of the @51mm specimen holder is listed below;

5 44 ~T75 ~ +50 —50 ~ +50
8 10 ~ 24 ~75 ~ 150 ~50 ~ +50
10 10 ~ 34 —75 ~ +50 ~50 ~ 50
15 ~10 ~ 49 —75 ~ ¥50 ~50 ~ +50
20 ~10 ~ 54 —75 ~ 150 —50 ~ +50
25 10 ~ 59| —75 ~ 150 —50 ~ +50
30 —10 ~ 58 —75 ~ +50 ~50 ~ +50
40 —10 ~ 64 —75 ~ 150 | —50 ~ 150
48 ~10 ~ 67 —75 ~ +50 | —50 ~ +50
80 ~10 ~ 80 ~75 ~ +50 =50 ~ +50




Kind of specimen holder

(Software version 1,16 onward,)

ation,on ti mar
12.5mm P/N : 804414131 12.5mm SPECIMEN HOLDER
32mm SM-71130 32mm SPECIMEN HOLDER
51mm Standard accessory
ESH MP-91260ESH EBSD SPECIMEN HOLDER
76.2mmwWH SM-71041WH 76.2mm WAFER HOLDER
100mmwWH SM-71051WH 100mm WAFER HOLDER
~ 102mmBH SM-71090 4-INCH BULK HOLDER (10.2cm)
150mmwWH SM-71071WH 150mm WAFER HOLDER
154mmBH SM-71120 6-INCH BULK HOLDER {15.3cm)
200mmwWH SM-71081WH 200mm WAFER HOLDER

WH : Wafer holder / BH : Bulk holder

Tabie 2-3 Stage moving range

smeriizo i | o

-75mm ~ +30mm

-75mm ~ +5mm

{For Y=0)

¥ About the MP-91280ESH, please refer to the MP-91260ESH instruction manual.

X -75mm ~ +50mm Depend on Y coordinates
. (For X=0}
Y -50mm ~ +50mm -50mm ~ +50mm -50mm ~ +21mm Depend on X coordinates
Z 5mm ~ 80mm Smm ~ 80mm Smm ~ 80mm
R 3B0° 360° 360°
o o o a ° . o (FOI’ X=0,Y=0,Z=10mm)
T 107 ~+33 107 ~ 433 107 ~+33 Depend on Y and Z coordinates

B LA s B




VACLIUM SYSTEM

MAIN POWER key switch

Turns on or off of the main power

VACUUM SYSTEM
VENT switch

Vents the specimen chamber/EOS to atmospheric
pressure. Pressing the switch starts blinking, and the
light of the switch turns on when the pressure in the
specimen chamber and EOS reaches atmospheric

pressure.

VACUUM SYSTEM
EVAC swiich

Evacuates the specimen chamber and EOS. Pressing
the switch starts blinking, and the light of the switch

| turns on when pumping the specimen chamber and

EOS completes.

VACUUM SYSTEM
LV switch

Selects high or low vacuum mode. If the switch is

turned on, the low vacuum {LV) mode is selected.
Turning the switch off selects the high vacuum (HV)

mode.

Is used in
JSM-IT300LV.~LA.

VACUUM SYSTEM
LLC switch

Pumps the load lock chamber (LLC)

‘WY A R T

Is used when LLC
(optional attachment)
is installed.



2.3.2 Rear Panel

EDS
FIS panel
' If_ R8232C
ETHERNET
Breaker for RP
MAIN BRAKER
AC100V 8A

JSM-IT300,7LV: 2 outlets (for PC, LCD)
AC100V 8A Is used as a service outlet, JSM-IT300A,7LA: 4 outlets (for PC, LCD,
EDS) :
MAIN Is the power supply breaker for the whole system. The breaker needs not to be operated in
BRAKER An overcurrent to the system will shut the power the normal work.
automatically.
ot up (ueste:
Breaker for RP | Is prepared for RP. JSM-IT300,7A: 1 set
If an overcurrent flows, the power automatically shuts. | JSM-IT300LV,/LA: 2 sets
fequested.
FIS panel Is prepared to connect to JEOL-made EDS digital Is used in JSM-FT300A,7LA.
EDS pulse processor;
FIS panel ]
RS232C Is used for the options that need serial connection.
FIS panel Is connected to the HUB (inside the main console).
ETHERNET

T SEORERE Ry, B






Refer to the EDS detector instruction manuals regarding EDS operation
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Two operation modes for the user interface (Ul) are available for operating the icdn_selection, moving the
field of view and the Tools.”
Touch mode (touch operation by a finger or a touch pen)

Mouse mode {operation by the mouse)
Please note that this manual is described on the precondition that the Touch made is used.

Operation | _

Tap Tap the screen once with a fingertip (select).

Double-tap Tap the screen fwice with a finger tip (execute).

Press the screen with one finger and tap with another
finger quickly.

Press and tap
#Same action as mouse right-click

Continue to press the screen.

Touch and hoid 3 Same action as mouse right-click

Swipe Slide the fingertip while pressing the screen.

Flick Slide your finger across the screen quickiy.

Drag Press with a finger while sliding it on the screen.

Press the screen with 2 fingers and move them
outward with a pinching motion. Example) Up
magnification

Pinch out

Press the screen with 2 fingers and move them
inward with a pinching motion. Example} Down
magnification

Pinchin

Press the image with 2 fingers and move one
finger in an are, while keeping the other finger fixed
Rotate at tr_ue center of rotation. ‘ ,

An image can be rotated to the right or left by
sliding the moving finger either clockwise or
counterclockwise.

Center

3 g

»

' To change the operation mode, select Settings in the menu bar, then SETTINGS window— Operation (Touch or Mouse).

e - aeveribiviie ANTNE BES



Press and release the left mouse bution,

Click
. Click the left mouse button twice in quick
Double click succession.
Right click Click the right mouse button.
Dra Press and held the left mouse button while
9 moving the mouse.

okl e



The basic operation of this instrument is based on observation by auto functions, the usual operation flow is

as follows.

3.4 START THE SYSTEM

A

3.5 SPECIMEN PREPARATION

y

h 4

3.6 SPECIMEN EXCHANGE AND EVACUATION

y

3.7 IMAGE OBSERVATION

v

(3.8 CHANGING THE OBSERVATION PARAMETERS)

y

(3.9 CHANGING THE FIELD OF VIEW)

4

3.10 SAVING/LOADING IMAGES

y

311 STOPPING THE INSTRUMENT

Fig. 3-1 Basic operation flow

o e s |




When an error (allophone, nasty smell) occurs or the system needs to be shut down due to a natural

disaster,

Turn the MAIN POWER key switchto O (OFF) and the switch board (breaker) OFF.

* The system is designed to shut down in a safe mode during a power failure.

Refer to "3.4 STARTING THE SYSTEM” to restart after an emergency shut-down or automatic shut-down.

N POWER I . VACUUM SYSTEM

TN TS A I



1. Daily checkup
Check the installation conditions and the RP oil level before starting the instrument.

Qil mist trap

Upper limit
Lower limit

Qil level indicator

Vacuum hose

Fig. 3-2 RP (Rotary pump)

Turn the power switch (breaker) ON the switchboard,

Make sure that the MAIN BRAKER on the back of the microscope column is ON.

Turn the MAIN POWER key switch on the main control panel ON (| ).

Insert the key, turn it to START and reiease the key. The key automatically moves back to the | (ON)
position.

HwN

YENT EVAG

WA POWER S VACUMM SYSTEM :
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5. Tum ON the power for the monitor and printer.
Wait about 10 seconds after the system is started before turning on the power.

6. Tum ON the power for the PC.
Windows will start after a few moments.

7. Start the SEM Control program.
Tap START on the desktop and then |T300 from the pull-up ment:.

The start-up screen is displayed, the SEM control program is launched, and the Ul is displayed.

o

Or, double-tap the short-cut icon on the desktop to start the system.




Affix the specimen onto the specimen stub.
Use conductive tape or adhesive to affix the specimen onto the specimen stub.
% Apply a conductive coating to prevent the specimen from becoming electrically charged, if necessary.

% Do not use a specimen containing too much water or oil in order to prevent the optical column from
becoming contaminated.

2. Attach the specimen stub with the specimen affixed to the adaptor.

3. Attach the adaptor with the specimen stub to the specimen holder

If the observation surface protrudes above the holder, be sure
to measure the height and note the value. Enter the value when

the specimen is exchanged in order to prevent damage due to
parts colliding. (= See page 3-10)

Measure the protrusion
height.

WY S S IS




2. Tap to return the specimen chamber to atmospheric pressure.
The [VENT] button starts flashing and the evacuation progress bar moves from READY fo WAIT.

Specimen stage moves to X: 0 mm, Y: 0 mm, Z: 48 mm.
When tapping [VENT] button and open the [Move siage to exchange position] check box, the present stage

position is maintained.

shing, open the door and take out the specimén holder.

B e et B
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4. Select specimen holder and set the specimen height, and mount a new specimen on the stage.
Sample Holder window is displayed when the pressure inside the chamber reaches atmospheric pressure.

*  Select the specimen holder on the Specimen holder change window.
*  Use the slide button to set the height of the specimen that protrudes above the top of the holder.
The height is indicated in 1 mm increments such as “Height : * % mm”, (= See page 3-8.)

Omm i

Slide button

Selection of the specimen holder ahd entry of a specimen height can be performed also in “Area for specimen
holder and specimen height” ‘

SHA, ESH (Both option)

Specimen Height
The specimen exchange is performed by DrawQOut (basis) or LL.C (option). The numerical value (75mm,”

25mm) in the window indicates the maximum specimen height (protrusion height) which can be mounted.

BN T R, Y



5. Set the observation condition by the recipe.

a. Tap[Recipes]icon from Home.

The Recipes window is displayed.

£l

)
Mode . Full. -

b. Choose an appropriate recipe for the sample
Select General -Purpose Conditions when you don't know which recipe is suitable for observmg the
specimen,

Generalépu_rposg Conditions: ~ Standard H-Mag C_ondi_tions: ' '_Iz-lig_h magnification

Inorganic Specimens:  Glass, ceramics, semiconductor Metals/Minerals

Organic Specimens; - Fiber, plastic Biological Specimens: Living organism, piant

c. Check the required items and tap the [Executg button.
The settin_g'_s shown ir_1 Table 3-1 will be set according to which items are chosen. et

Eiectrically ¢o
Coated-specitnen? -

i Obsgervation in low vacutem mode?

Perform EDS ana!yﬁis?

wane mwAmMNN . ANEINMM



Table 3-1 Recipe settings

General-purpose
Conditions _
High-Mag :
Conditions 20 ‘35-_ ) } ) B ) B )
Inorganic Minimum | 15 | 50 | 60 | 10 | 50 | 15 | 60 | 65 | 40
Specimens magnification
Metal/Mineral 20 50 60 1.5 50 15 50 50 30
Organic ' ' _
Specimens 10 | 50 60 1.0 50 10 60 65 40
Biological e
Specimens 10 50 60 1.0 50 10 60 85 50
AccV: Acceleration voltage
P.C.: Probe current
Pa: Specimen chamber pressure
Coated : Secondary electron image is displayed.
Not-coated (Low-acceieration observation) Secondary electron image is displayed.
Not-coated (Low-vacuum observation) : Backscattered electron image is displayed.

6. Close the specimen chamber door, and tép the [EVAC] button for
evacuating the specimen chamber.
Tap the [Yes button of the message that is displayed. The [EVAC] button will

start blinking.
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If the set specimen is easy to disperse such as powder sample, set the evacuation mode to slow leak in

accordance with the following procedure:

a. Tapthe icon from Settings.

The Evacuation Settings window appears.
b. Check Slow Leak.
Slow leak mode is set.

¥ Only JSM-IT300LV and JSM-IT300LA can use a Slow Leak mode.

7. Check that the evacuation progress bar has reached READY, and that the EVAC button is lit.
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3.7.1 High vacuum mode Observation (SE image)

For image observation in the high vacuum mode, non-conductive specimens must either be coated with a
metal using evaporation deposition, or observed with a low accelerating voltage (about 1.0kV) if they are not.

coated with a metal.

1.

Choose a recipe to set the observation parameters
Depending on the type of the specimen, check “Electrically conductive specimen?” and “Coated

specimen?”’, Do not check "Observation in low vacuum mode?”. The required parameters will be

- automatically set when the button is tapped. = See page 3-11 and 3-12.

Start evacuation after the specimen is set. _
Tap the EVAC] button and follow the displayed messages to start evacuation.

Tap the icon to turn it ON.

Adjust the image.
Tap the icon when the image is too dark. Brightness will be automatically adjusted.

Tap the [AF] and [AS] icons when the image is out of focus.
The image focus will be adjusted automatically. If [AF and don't work well, increase the

magnification level a little and try again.
$¢ The above auto icons cannot be operated in a static image.

Adjust the accelerating voltage, probe current, magnification level and brightness if needed.
Use the Photo data or Manual adjustment tools for additional adjustments,

= See sections 3.8.2 tn 3.8.7.



6. Use Click Center to move the target area to the center of the screen.
Double-tap the target area of an image on the display.
The selected area is moved to the center of the screen automatically.

"

7. Increase the magnification level gradually and move the target area to the center of the screen
by using the Click Center. ' S

8. Adjust the focus and brightness in accordance with the magnification level.
Use the auto-start icons (ACH], [AF], [AS) or Manual adjustment tools for additional adjustments.
= See sections 3.8.5t0 3.8.7. :
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3.7.2 High vacuum mode observation (BE image)

The surface topology and composition distribution of a specimen can be observed by detecting the
backscattered electrons (BE} that contain the information about the specimen surface. Display the secondary

electron image first. Then, the BE image can be displayed smoothly.

The characteristics of the BE images are...

In the composition images, the light elements are displayed darker and the heavy elements are brighter.
For topology images, the surface features appear to be illuminated from the right side.
The convex portions are displayed brighter on the right side and darker on the left side. The concave

portions are displayed in an opposite manner.

Mount a specimen and display the secondary electron image (SEI).
= See section 3.7.1.

Tap the A mark under Signal of photo data.
In the below figure, tap the A mark under [SEDJ , and Signal windoe is dlsplayed

Select a BE i image.
Tap one of the 3 modes; [BED-C|, IBED T, orIBED-SI
The Gain setting and Level setting * tools are displayed by tapping the [BED AdvancedJ button.

BED-C : Composition image
BED-T : Topographic image
BED-S : Stereotopic image

£0 Advanced
BED Advanced

 Gain -

Standard < Apalysis

- Slide button

D |10.0kv  WDL0.Omm - SH.-PCS50.0 - HighVac.

* Effective anly when the BED-S is selected. The image can be displayed with a more three-dimensional appearance as the slide button is
dragged to the right. .



< BED Advanced>
Gain: Used to set the probe current for either Standard or Analysis modes

Standard: Used for general image observation.
When the probe current is too strong, the obtained BE image is too bright to observe.

Analysis:
Both contrast and brightness can be automatically adjusted by selectlng Analysis for
Gain.

l.evel: Used for BED-S (Solid image). The image can be displayed with a more

three-dimensional appearance as the slide button is dragged to the right.

BED-C (C posiin ma) BED-T (Tograpic image) | BD (Solid image)

4. Set the observation parameters referring to the table below.
= Refer fo sections 3.8.2t0 3.8.4.

Table3-2 Guidelines for observation conditions

w fo 2 The shorter WD the brlghter the smage
* When WD is changed, make sure that the BE detector doesn't
- collide with the specimen.

Acceleration - 15to 20kV | The higher the accelerating voltage, the brighter the image.
voltage " | * Note that some specimens may be damaged by the electron beam.
Probe. -current 30 to 50 The stronger the probe current, the brighter the image.

(P.C.) _ s Note that some specimens may be damaged by the electron beam.
Movable 1,72 Choosing 2 makes the image brighter than aperture number 1.
aperture ' (Aperture | : :

number)

5. Adjust the image.
Use the auto-start icons (- ACB, [AF, AS) or the Manual adjustment tools.

= See sections 3.8.5t0 3.8.7

&

ﬁ The image may graduaily become brighter immediately after the system is started, or the accelerating
voltage and WD are substantially changed. The variation in the brightness will eventually subside, but,
this tendency should be considered when performing a slow scan in Slow or Photo mode.

+ Ifthe CHAMBER SCOPE (MP-94260CS) is used during BE image observaticn, a noise may go into the

BE image.
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<Reference> Principles of Backscattered Electron Image Formation

Composition image and Topology image

The figure below is a block diagram showing the basic signal paths for image formation. The emitted electron
beam s scanned across the surface of the specimen, and backscattered electrons are released, providing
information about the specimen topology, as well as the physical and chemical characteristics.

The backscattered electrons that provide the information about the specimen are detected from different
directions by a pair of semiconductor detector elements A and B that are arranged symmetrically relative to
the optical axis. The quantitative variation in the detected electrons is converted into electrical signals, which
are individually amplified by the preamplifier and supplied to the operational ampiifiers.

The operational amplifiers not only further amplify the signal, but also perform arithmetic operations, That is,
in one place, the signal from detector element A is added to the signal from B and output; and in another place,
the signal from A is subtracted from the signal from B and output. The sum of the input signals becomes the
signal for creating the composition image, while the difference between the input signals is used to generate
the topology image (refer to the figure on the following page.) These signals are displayed on the screen.

Solid image formation
The signal from another semiconductor detector element C is added to the composition image signal

generated by adding the A and B signals from the pair of semiconductor detector elements to obtain an image
that combines both the topology and composition information about the specimen surface displayed with a

solid, 3-dimensional appearance (shadows).
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Fig.3-3  Principles of Backscattered Electron '!mage Formation



3.7.3 Low vacuum mode observation

¢ In the low vacuum mode, a charge-up ° may occur depending upon the voltage level. In such a case,
countermeasures like setting the voltage a little higher must be taken.

4 The images that can be observed in low-vacuum mode are the BE images or low vacuum secondary
electron images. (Note that an optional low vacuum secondary electron detector is necessary.)

1. Choose a recipe to set the observation parameters.
Choose a recipe suitable for the specimen, and check Observation in low vacuum mode?,

The required parameters will be automatically set when the button is tapped.
= See page 3-11 and 3-12.

_2. Mount a dry specimen (paper or cloth).
When observing a specimen that contains moisture {organism or plant), observe a dry specimen (such

as the specimen holder) first. Then, mount the specimen that coniains meisture.

3. Start evacuation.
Tap the [EVAC] button and follow the displayed messages to start evacuation. Evacuation is performed

as shown in Table 3-1 (page 3-12). This process takes a few minutes to complete. *

4. Tapthe icon to turn it ON after the evacuation is completed.

5. Adjust the image.
Tap the icon when the image is too dark. Brightness will be automatically adjusted.

Tap the [AF] and [AS| icons when the image is out of focus. The image focus will be adjusted
automatically. If and don’'t work well, increase the magnification leve! a little and try again.

6. Adjust the accelerating voltage, probe current, magnification level and brightness if needed.
Use the Photo data display or Manual adjustment tools for additional adjustmentis.

= See sections 3.8.2t0 3.8.7.

Refer to sections 3.8.10 and 3.8.11 to change the vacuum mode or adjustment the pressure in the

specimen chamber.

® A phenornena in which the observed images have uneven brightness or shifting of the field of view during the scan.
* An error message is displayed if evacuation is not completed within 10 minutes or a valve lock occurs. Close the message and reset the

pressure again

P



Tips: For easier observation---

a. Change the scanning speed
Press and hold the icon and choose either 0.5 s or 1.0 s for the scanning speed.

The image g'ets clearer as the scanning speed becomes slower.

b. Change the probe current (P.C.)
The image gets clearer as the P.C. value becomes higher. (Brightness may change as well.
Use the icon to adjust the brightness.) '

c. Increase the accelerating voltage
Contrast can be enhanced by increasing the accelerating voltage fo 20 kV.

Use Click Center to move the target area to the center of the screen.
Double-tap the target area of an image on the display.
The selected area is moved to the center of the screen automatically.

Check whether the specimen has become charged
Increase the magnification and check to see if the specimen has become charged-up.

If the specimen is charged up, remove the charge either by increasing the pressure, or lowering the
accelerating voltage and the probe current.

Table 3-3  Relationship between pressure — specirﬁen charging — brightness

Low « — High
More <« — Less
Bright « — Dark
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3.8.1 Signal selection

Tap A mark under signal of the Photo data.
In the below figure, tap the A mark under [SEDJ , and Signal window is displayed.

O Aglvenced

Button layout
SIGNAL SWITCHING UNIT (OPTION)

Signal button

SED ® : Secondary electron image REF : REF image
AUX s AUX BED-C : BE image - Composition
BED-T : BE image — Topographic BED-S : BE image — Solid

When Signal switching unit is applied
S8U-1, 88U-2, 8SU-3  : Deefctor of input impedance is 1.8kQ. -

S8U-4, SSU-5, SSU-6 . Detector of input impedance is 75Q.
Consuit the detector manufacturer or service office for input impedance.

SED Advanced
Filter: Decrease the brightness when a portion of the image is too bright due to an edge-effect.

BED Advanced
Gain: Used to set the probe current for either Standard or Analysis modes

Standard: Used for general image observation. _
Analysis: When the probe current is too sfrong, the obtained BE image is too bright to observe. Both
contrast and brightness can be automatically adjusted by selecting Analysis for Gain.

Used for BED-S (Solid image). The image can be displayed with a more three-dimensional

appearance as the lever is dragged to the right.

Level:

¥ In the low vacuum mode, changes to the {Low-vacuum secondary electron detector) button. (When the LSED of option is Installed)
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3.8.2 Acceleration voltage setting

1. Tap A mark under acceleration voltage of the Photo data.
In the below figure, tap the A mark under [1.0kV} , and Acceleration Voltage window is displayed.

2. Set the acceleration voltage.
Tap the preset button or use the slide button for setting.
The value set by using the slide button is displayed in the upper middle of the slide bar.

The selected value is applied by tapping the button.

Preset buttons

Selected value

Slide button

*f Changing the preset button
Drag the value selected by using the slide button (upper middle of the slide bar) and drop it on the

preset button desired to change. The value of the preset button changes.

Hiasju-



3.8.3 Probe current setting

Set the probe current to one that is appropriate for the purpose.

+  Setthe probe current to about P.C. 30 for a standard image observation.
Set it lower than P.C. 30 for a high resolution image observation.
Set it to higher than P.C.30 for analysis.

1. Tap A mark under P.C. of the Photo data.
In the below flgure tap the A mark under [T'Std -P.C. 50 OJI and Probe Current window is dlsplayed

2. Setthe probe current.
R Tap the preset button or use the slide button for settmg

The value set by using the slide button is displayed in the upper middle of the slide bar.
¥ About “High Current Mode”, refer to the: Section 4.2.5 in Chapter 4.

Preset buftons

Slide button Seilected value

~¥€ Changing the reset button
Drag the value selected by using the slide button (upper middie of the slide bar) and drop it on the

preset button desired o change. The value of the preset butfon changes.

L




3.8.4 Switching the magnification

< Using the Magpnification window>

1. Tap A mark under magnification of the Photo data.
In the below figure, tap the A mark under [ X5] , and Magnification window is displayed.

2. Set the magnification.
Tap the preset.button or use the slide button for seting.

The value set by using the slide button is displayed in the upper middle of the slide bar.

Preset buttons

100,000 |
]‘

Selected value

Slide button

Changing thé preset button

Drag the value selected by using the slide button (upper middle of the slide bar) and drop it on the
preset button desired to change. The value of the preset button changes.

< Using the mouse wheel >

When the mouse cursor is located on the main screen, magnification can be changed by rotating the mouse

wheel.
Zoom-in
Mouse wheel

Zoom-in ;: Rotate the wheel forward (away from you).
Zoom-out : Rotate the wheel backward (toward you)
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3.8.5 Image brightness adjustment

< Brightening (darkening) the image >

1. Tapthe icon. .
2. Tap the [Brightness] button of the manual adjustment tool.
3. Tapping the increase - brightniess| or Decrease - brightness| button brightens (darkens) the image.

Pressing and holding down these buttons, the brightness can be'changed continuously.

The button is selected, and put the mouse cursor on the center of manual tool, the contrast and
brightness set value appears as below. (Min : 0, Max : 4095) . ' :

button

[Increase - brightness| button

Increase « contrasy button

Decrease « contrasf button

[Pecrease - brightness] button

<Increasing (decreasing) the image contrast> -

1. Tapthe icon.

2. Tap the IBrééhtnessl button of the manual adjustment tool.
3. Tapping the [lncrease . contrasﬂ or Decrease - contras{ button brightens (darkens) the image.

Pressing and holding down these buitons, the contrast can be changed continuously.

EH

Dark Low contrast Good,

‘ V\Nhen using the mouse

Keep pressing the left mouse button or turning the mouse wheel with the mouse cursor placed on each

button brightens (darkens) the image continuousiy.
* When you use the mouse wheel, you can adjust the image in both directions of brightening/darkening and

increasing/decreasing contrast by one button. .
Ex.) Place the mouse cursor on the [Increase « brightness| button, and turn the mouse wheel.

= The direction of brightening/darkening can continuously be adjusted.




Brightening (darking) the BE image (rough adjustment)

Tap the icon.

Tap the ]Suppresgf button of the manual adjustment tool.
Tapping the [Increase . brightness’] or]Decrease . brightness{ button brightens (darkens) the image.
Pressing and holding down these buttons, the contrast can be changed continuously.

The button is selected, and put the mouse cursar on the center of manual tool, the suppress
set value appears as below. (Min : 0, Max : 4085)

WN =

Etigrna

Increase-brightness; button

]Decrease-brightness] button

Buppresg button

ISBY aaenaai oeitebal. WY



3.8.6 Focus adjustment

When the image is completely out of focus, use the rough adjustment to approximately adjust the focus.
Follow the procedure from Step 1. If the focus is already good enough to obtain an image, it.can be
fine-tuned using Fine Adjustment. Follow the procedure from Step 5.

BwN -

Tap the icon.

Tap the button of the Manual adjustment tools.

Tap or press and hold the [Rough adjustment for overfocus] or [Rough adjustment for underfocus|
button.

The image focus changes quickly, so release the button as soon as the image becomes
sharper.
lf the image focus is corrected too much, press the opposite button (Press Under-focus when the image

becomes over-focused. Press Over-focus when the image becomes under-focused.)

button

_lRough adjustment fqr overfocus| button

[Fine:"adjustment for underfocus button

[Fine adjustment for overfocus button

Rough adjustment for underfocus] button

7.

'Tap or press and hold the IF:ne adjustment for overfocus] or [Fine adjustment for underfocusl

button

The image focus will change, so release the button when the image becomes sharper.
If the image focus is corrected too much, press the opposite button. (Press Under-focus when the image

becomes"over-focused. Press Over-focus when the image becomas under-focused.)
Continue fine adjustment to obtain the sharpest image

@mage focus can be adjusted continuously by rotating the mouse whee!, while the mouse cursor is
positioned over the corresponding button. In this case, both Over-focus and Under focus adjustment can
be done by rotating the wheel. - :
Example) Place the cursor over the [Over-focug| button and rotate the mouse wheel.

= Both Over-focus and Under-focus can be continuously adjusted by rotating the wheel.




3.8.7 Astigmatism correction

When the electron beam hits the specimen surface and doesn't create a perfect circle, this is called
astigmatism. Adjustment of this circle is called astigmatism correction. A sharp image cannot be obtained at
a high magnification without this correction. Follow the procedure below in order to correct astigmatism

manually.

1. Tapthe icon.
2. Tap the Focus button of the Manual Adjustment tools.
3. Referring to the previous page, adjust the image so that it is in between the Underfocus and

Overfocus state.
This should be the justfocus point, in general. (The image is not sharp enough because of astigmatism.)

Just Focus = —— Over-focused D —
(Image appears to be shifted

— Under-focused

{Imags. appears to be shifted (Stil_l blurred dus io astigmatism)
toward the direction of this toward the direction of this
arrow..) arrow..}

4. Tap the [Stigma button.
In this example astigmatism correction is done in the X-dlrectron

(The result is the same even if correction is performed in the Y-direction.)

5. Keep pushing the [+X]|or Bbuﬁons
‘ The blurriness of the image changes as the button is pressed Release the button when the edges of

the image features can be seen more clearly.
Then press the button for the other direction (If +X was first, switch to —X. If —X was used first, switch to

+X) Repeat pressing the button for one direction and then the other in turhs until the outhne edges in the
image can be seen most clearly

Over-corrected (+X) oy
(Appears blurred in the arrow
direction)

Just-focus position
(Astigmatism is corrected, but

arrow direction) slill out of focus

4 Over-corrected (-X)
(Appears blurred in the

st alindieih,  FON



6. Perform the same correction for the Y direction.

7. Repeat stéps 4 and 5 several times in both the X and Y directions to correct the astigmatism.
Then, adjust the focus so that the image appears as sharply defined as possibie.

Focus adjustment

-

button
button
button button
button

The astigmatiém correction can be performed by positioning the mouse cursor over one of the buttons above
and rotating the mouse wheel. You can adjust the astigmatism continuously in both directions very easily.

Exampie) Put the cursor over the button and rotate the mouse wheel.
= ltis possible to adjust in either the +X direction or —X direction.
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3.8.8 Selecting the Scan Mode

Tap the icon for the scan mode best suited for your purpose.

RDC icon
The electron beam scanning range is fimited. * Screen resolution (320240 pixels)

This Is suitable for electron gun alignment, to locate a field of view, or for image quality adjustment.

Fast icon
A live image is displayed at a high speed. This is suitable for locating a field of view, and image guality

adjustment.

Slow icon .
A live image is displayed at a slow speed. This is s_uitabfe for observing images with a high resolution,

Freeze icon .
The live image motion is stopped, to display a static image.

Photo icon
Imaging begins and a file is saved after a scan is completed. (The Auto Save in the Save image Settings

window must be checked).
The Imaging parameters are saved as a text file along with the image data.
After imaging, the screen displays a static image. This can be changed to the live image by tapping a button.

When imaging a specimen that is easily charged, select “Integration” for the Photo Mode in the Scan

Settings window. The icon changes to “Integ.”.

CF icon
It reduces the amount of charge—ugFj of the specimen
This can be used only for the or icons.

S A phenomena in which the observed images have uneven brightness or shifting of the field of view during the scan,
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3.8.9 Changing the Scan Speed

Detailed setting of the scan speed can be made.

1. Tapthe icon from Settings.
The Scan Settings window is displayed.

RDC
You can select from among 3 combinations of speed & resolution.

Alarger Frame integration Coefficient will provide a brighter observed image.
When you selected "0.075s", noise reduction filter can use,
and the intensity of filter an select one of "standard" or "strong".

Bcan Settings

Fast
You can select from among 5 combinations of speed & resolution.

A larger Frame Integration Coefficient will provide a bifighter observed image.
When you selected "0.15s", hoise reduction filter can use,
and the intensity of filter an select one of "standard” or "strong".

. Phitg

tion .CDF_"_ff!

'he image on the screen will be a little dark until the selected number of Frame Integration Coefficient is
| reached (Selectable range 1 to 255). Note that it is not a malfunction.
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Slow
You can select from among 4 combinations of speed & resolution.

Photo
1 Frame: Select from among 10 combinations of speed & resolution.
Integration: Select from among 5 combinations of speed & resolution.

This is effective with specimens likely to be charged up.

The Frame Integration Coefficient can be set according to the level of charge-up.

Disable Contrast, Brightness and Suppress during Phote acquisition
Check:  Contrast, Brightness and Suppress cannot adjust during Photo acquisition
Open: Contrast, Brightness and Suppress can adjust during Photo acquisition
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Wobbler
When the amount of irradiation current (P.C) is small, an image moves smoothly by increasing the “Frame

Integration Coefficient”, and the adjustment of movable aperture becomes easy.
(Selectable range 1 to 16) '




% Touch and hold” (sight-click) of fixation icon

Touch and hold the RDC, Fast, Slow icon, the following window appears.
icon: Tap this icon, Scan Settings window can display.

Touch and hold the icon, the following window appears.

marked. (Refer to 3.10.1)
(The edge of this button becomes blue, Auto Save is enabled)

icon: Tap this icon, Scan Settings window can display.
Image icon; Tap this icon, Save Image Settings window can display. (Refer to 3.10.1)
button:  Tap this icon, Auto Save checkbox in the Save Image Settings window is

T “Touch and hold: Continue to press
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3.8.10 Switching the Vacuum Mode

There are 3 ways to change to the low-vacuum mode.

1. Switch from an evacuation button on the UL

Tap the [[V] button.

Tap the button.

Switch to low vacuurm mapde?

2. Use the Main control panel.

Press the LV switch.
Evacuation starts for the low-vacuum mode and the LV Jswitch lit when evacuation is completed.

. 3. Use the Photo data.
i In the below figure, tap the A mark under [HighVac.] , and Pressure window is displayed.

WD 0mm - Std.-PC.50.

(1




The Photo data become different by the vacuum mode.




3.8.11 Adjusting the Pressure in the Specimen Chamber

1. Change the vacuum mode to the low-vacuum mode.
= See section 3.8.10.

2. Tap the pressure indication in the Photo data.
In the below figure, tap the A mark under [10Pa] , and Pressure window is displayed.

WODL0.0mm
o

1Pz 0Pz

3. Set the pressure.
Select by either pressing a preset button or moving the slide button.
When using the slide button, the selected value is indicated above the center of the slider. Tap the [Apply]
button to set the value.
The automatic adjustment of the pressure begins. During the pressure adjustment, the appearance of
pressure level window changes as shown below. (Inthis example, the pressure is being automatically

adjusted to 100 Pa.)

g pressure 1o 100Pa.

4. Aiter the automatic adjustment is completed, if needed, finely adjust the pressure
If there is specimen charge-up after the auto adjustment is completed, use the to increase the

pressure and prevent charge-up.

If the image is not clear after the RDC] or [Fasi scan, retry scanning at a slower speed
= See section 3.8.9. o
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Pressure window

Slide button

LV butfon;
Preset butions:

Slider bar:

Apply button;

Fine T button:

Fine | button:

Preset buttons

65008 _

Selected value

Switches between the LV and HV.
Tap one of 3 buttons. The pressure is automaticaily adjusted to the selected

value.

The pressure can be manually adjusted by dragging the slide button. The
specified value is indicated above the center of the slider bar.

Press this button to start auto adjustment. It changes fo the - button

% Tap the [Stop] button to stop auto adjustrment. The button changes back
to the button. Tap the button to restart the auto adjustment.

Can be used after the auto adjustment. (Manuai adjustment)
it decreases the value and the pressure goes down.

Can be used after the auto adjustment. (Manual adjustment)
It increases the value and the pressure goas up.
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<Movement of each axis in the specimen stage >

T o

X axis: plus direction

STy

axis: minus direction

o

Specimen chamber

front view

Table3-4 Coordinate polarity for each axis and Fleld of view movements

. ~+direction The field of view moves toward the right
X-8xis —direction The field of view moves toward the left
. =+ direction The field of view moves upward
Y-8xis —direction The field of view moves downward
. -+ direcifon The field of view rotates in a clockwise diraction
R-axis —direction The fieid of view rotates in a counter-clockwise direction -

Y SR STENe.



Z“ axis}r foWard short WWD
(toward WD = 5§ mm)

Habi

T axis: plus direction

T axis: minus direction

Z axis: toward long WD
(toward WD = 80 mm)

Specimen chamb

front view

dinate
Direction in which the
numerical value -shorter
Zaxis |dScreases — '
Direction in which the The stage moves downward, and the working distance becomes
numerical value longer : e '
increases _
~+direction The specimen surface is tilted toward the back of the specimen
T-axis ‘ chamber — : -
—direction The specimen surface is tilied toward the front of the specimen
chamber
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3.9.1 Moving the target location to the center of the screen

Double-tap the target position.

The position that is double-tapped is moved to the center of the screen.

* For magnification of X 4500 or less, the stage is moved.

*  For magnification of X 5000 or more, the movement is performed using beam shift.

s-{ap Here

3.9.2 Moving the target position to a desired location

Touch the target object on the screen with your finger, and d'rag it to the desired position.
* For magnification of X 4500 or Iess, the stage is moved.
* For magnification of X 5000 or more, the movement is performed using a beam shift.



3.9.3 Shifting the stage horizontally (X) and vertically (Y)

Main screen

Touch an edge of the main screen and use a finger to press the movement buttons that are displayed.
The stage moves while a button is pressed. To stop the movement, remove your finger from the screen.

Ta_ble3-5 Movement buttons and Movement directions |

X-axis posmvé dlrectron'- ~

Trh'e"ﬁ-é of gviewﬁmoves' toward the right

X-axis negative direction

The field of view moves toward the left

Y-axis positive direction

The field of view moves upward

Y-axis negative diraction

The field of view moves downward

Obligue direction

eoeeleloelo|d

For @ and @, refer to section 3.9.5.

The field of views moves toward the upper left
The field of views moves toward the upper right
The field of views moves toward the lower left
The field of views moves toward the lower right

Refer to section 4.2.7 regarding the stage frame shift settings and operation



Graphic screen
(Refer fo Table 3-5 on the previous page regarding the movement directions)

Press and hold the [XY}, ) and [¥] buttons on the graphic screen.
To stop the stage movement, remove your finger from the button.

When the operations are performed using a mouse, you can differentiate between fast movement and slow
movement. '
Fast movement; Right mouse button
Slow movement; Left mouse button

Table 3-8 Movenﬁent 'butt'ons_ and M'ovement directions

X (right) X-axis positive direction The field of view moves toward the right

X (left) X-axis negative direction The field of view moves toward the left

Y (up) Y-axis positive direction The field of view moves upward

Y (down) | Y-axis negative direction The field of view moves downward

XY (upper leff) The field of views moves toward the upper left
XY (upper right . N - | The field of views moves toward the upper right
XY glot\}r?er Ie?t) ) Oblique dlrectlon The field of views moves toward the Io‘\)rfr)ér Ie?t
XY (lower right) The field of views moves toward the lower right

Double-tap on the graphic screen
When the graphic screen is double-tapped, the tapped position becomes the center of the screen.



3.9.4 Changing the stage height (Z) and tilt (T)

You can switch the view on the screen between a view from above the specimen holder and a view from the
side by swiping ® anywhere within the graphic, except on a movement button. Alternatively, the page
advanced button can be tapped to switch the view.

Press and hold a |2 or E button on the graphic screen.
To stop the stage movement, remove your finger from the button.

When the operations are performed using a mouse, you can differentiate between fast movement and slow

movement.
Fast movement:  Right mouse button

Siow movement:  Left mouse button

Pégé advance button

Table 3-7°  Movement buttons and Movement directions

The stage moves upward, and the working distance becomes shorter
The stage moves downward, and the working distance becomes longer

T-axis negative direction
The specimen surface is tilted toward the front of the specimen chamber

T-axis positive direction
The specimen surface is tilted toward the back of the specimen chamber

8 Swipe means to slide the fingertip while pressing the screen.
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<Handy tools >

Display TZ
When the T-axis and Z-axis operations are performed, the tilting as seen from above be reflected in the

graphic.

Zoom function : o
The slide button can be used to enlarge and reduce the graphic.

Reduced ' Enlarged

®The field of view will rotate when the WD is changed by the Z axis and the image moving direction changes a

little. . .
WD shorter than WD 10 mm (toward WD5 mm):  The field of view will rotate a iitle in the counterclockwise.

The X direction will move in the right or left while Y direction will move up or down.
The field of view will rotate a little in the clockwise.

i

+  Vicinity of WD10 mm:
* WD longer than WD10 mm (toward WD48 mm):

Toward WD5 mm | Vicinity WD10 mm Toward WD80 mm




3.9.5 Rotating (R) the stage

Main screen
Touch an edge of the main screen and use a finger to press the movement buttons that are dispiayed.

The stage moves while a button is pressed. For this operation, the center of the field of view is fixed and
elicentric rotation is performed around this fixed center. (The X and Y axes are shifted at the same time that

the R-axis rotation is performed.)
To stop the movement, remove your finger from the screen.

Table 3-8 Movement buttons and Moverhent directions

"'Ib‘-h'e ie ,0% VIEV\; fb'tét'e“s‘ih'é
counterclockwise direction
The field of view rotates in a clockwise

direction

-‘R-ams l‘i'egéfi.\;e“ dlrectlon

an R-axis positive direction



Graphic screen

Press and hold the @ button on the graphic screen.
For this operation, only the R-axis rotation is performed.
To stop the stage movement, remove your finger from the screen.

When the operations are performed using a mouse, you can d_ifferent_iate between fast movement and slow

movement.
Fast movement: Right mouse button
Slow movement; Left mouse button

Table 3-89  Movement buttons and Movement directions

el
R (left) R-axis negative direction | The field of view rotates in @ counterclockwise
direction
R (right) R-axis positive direction The field of view rotates in a clockwisé direction



3.9.6 Moving the stage to specified coordinates

1. Tap a coordinate display other than the SRT=> * display

The Stage Operation window is displayed.

2. Select the coordinate setting mode.
Absolute value setti_ng: The stage is moved to the specified values, regardless of the current coordinate

position.
Relative value setting: The stage is moved to the specified values assuming that the current coordinate

position is the zero (0} point.

3. Enter numerical values for the axes for the coordinate setting

4. Move the stage
When the button is tapped, the stage will move. When the specified coordinate position is

reached, the stage movement stops.
While the stage is moving, a messags like the one below will be displayed. If the button is tapped,

the stage will forcibly stop at that position.

loving stage.

When the button is tapped, the stage operation window will close.
About the explanation of the button, please see 4.2.10.b.
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p—

Eucentric
OFF
R

T

Coordinates Mode
Absolute

Relative

Coordinate input box
Software keyboard

Back Space

+/-

C
Horizontal

Execute
Cancel

@Stage operation window details (Tap the soft keyboard buttons}

The eucentric RIT function is set to OFF
The stage can be rotated with the observation fieid of view as the center,

regardless of the stage position. (= refer to section 4.2.10.a)
The field of view can be maintained for T-axis tilting, even for a specimen that
is tal! relative to the eucentric surface {= refer to section 4.2.11)

The stage is moved to the specified values, regardless of the current coordinate

position.

The stage is moved to the specified values assuming that the current coordinate
position is the zero (0) point.

A value with 3 decimal places can be entered.

Numerical values can be entered into the coordinate input boxes.
Deletes 1 character
After input, you can invert the +, - setting

Clears the entered valus. ,
Specify the desired plane, and the stage will be moved so that the indicated

surface is parallel to the X-axis (= refer to section 4.2.10.b)
The stage movement is executed.
The stage operation window is closed.
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3.9.7 Moving the stage to the previous coordinates

1. Tapthe button on the graphic screen.

XY

) [ Hemory

2. Move the stage
When the button in the displayed message is tapped, the stage is moved to the coordinates

specified for the Move to Previous coordinate setting.

®What coordinates are used for Last Move? (example)

1. The stage is moved to a certain specified set of coordinates (Call this point “a")

2. After moving to point “a”, other coordinates are set, and the stage is moved using the operation panel
joystick or Click Center. Then, [Last Move]is tapped. The stage returns to point “a”.

3. From point “a", the stage is moved to specified coordinates, “b*. After moving to point “b’, the stage is

moved to point “c”, and then is tapped. The stage returns to point “b". Even if is

tapped again at this point, the stage does not move.

e etmaiveer  comuiiba. N



3.9.8 Moving the stage using a coordinate file

Tap the button.

1.
2. Select the file with the desired coordinates.
3

Tap the button; then, tap the [Yeg button in the message box that is displayed.
The stage moves 1o the specified coordinate positior.

Saving coordinates

1. Move the stage to the coordinates that you wish to save.
Check the coordinate position in the coordinate display area.
2. Tap the Memony button and [Record Current Position] button.
The filename will be displayed (date and time). If necessary, change the filename.

3. Tap the - button to save the coordinates.

Coordinate display area
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3.10.1 Automatically Saving Images

1.

SN

Use the Settings — icon to make the settings related to image saving.
Select to enter a check mark in the check box for Auto Save.

For additional details, refer to the next page.

Display an image and adjust the focus and image quality.

Tap the icon.

When the scan is completed, the image is saved automatically.

About the save filename

The filename is generéted automatically according to the image display _l_'node__, as described below.

For Standard view mode
Filename: Entered filename_Count.Extension

For Multi mode (2 files are generated simultaneously) _
Filename (left image): Entered filename_Signal name_1_Count.Extension

Filenrame {right image): Entered filoname_Signal name_2_Count Exfension

For Flexible view mode (3 files are generated simuitaneously)
. Filename (composition image):  Entered fifename_FXI_Count.Extension
Filename (signal 1}): ' Entersd filename_Signal name_Count. Extension
Filename (signal 2): Entered filename_Signal iame_Count. Extension

For Add signal mode (3 files are generated simultansously)
Filename (composition image). Entered filename_ADD_Count. Extension
Entered filename_Signal name_Count. Extension

Filename (signal 1):
Entered filename_Signal name_Count. Extension

Filename (signal 2):

T crronnsat SO BN



\’IDetaiIs of the Save Image Settings window

sert Phete Data.

ve grey scale image,

va text file in compatible mads {ShIR-TISY. - B, 7 [Browse} button
Auin Save
Destpalion . C¥Users¥IECLYPicures¥Emulator¥IEGL
Fila Name
Murther _
Format ) o }
_ : button
il Sniap Shot -
Destination C.:¥L.fser5.¥_1EK.IJL'%‘-':F'i\:turas%t'En’uﬁator
insert Photo Data Photo data is appended to the saved image.
Save grayscale image The space required to save the image can be reduced by saving as

grayscale.

Save fext file in compatible mode (Shift-JIS)
' Select this if the images will be handed in standard-compatible

document creation tools. Note that the text in the Photo data may not
be loaded correctly in some languages.

Auto Save Saving is performed automatically when the button is tapped.
Destination: Use the button to select the save destination
File Name; Specify the filename to be used for automatic save
Number: Specify a number to be used for automatic save. Each time an
' automatic save is performed, the number will be incremented.
Format; : Select the format of the saved images
Snapshot '

Destination: Use the button to select the save destination




3.10.2 Specifying a Save Destination and Saving Images

Confirm that the Auto Save function is disabled. {=refer o the previous page.)

1. Display an imége and adjust the focus and image quality.
2. Display a Freeze image.

Tap the [Freeze] icon.

3. Tapthe icon from Home.
A “Save As.." window is displayed (window to enter a file name and save.)

4. Specify the save location, and enter a file name.

5. Tapthe button.

The image is saved in the location specified with the file name that you entered.

About the save filename

The filename is generated automatically according to the image display mode, as described below. |

For Standard view mode

Filename: Entered filename_Count.Extension

For Multi mode (2 files are generated simuitaneously)
Filename (left image): . Entsred filename_Signal name_1_Count.Extension

Filename (right image}): Entered filename._Signal name_2_Count.Extension

For Flexible view mode (3 files are generated simultaneously)
Filename (composition image):  Entered filename_FXI_Count.Extension
Filename (signal 1): Entered filename_Signal name_Count.Extension
Filename (signal 2): Entered filename_Signal name_Count. Extension

For Add signal mode (3 files are generated simultaneously)
Filename (composition image):  Entered filename_ADD_Count.Extension
Filename (signa! 1): Entered filename_Signal name_Count.Extension
Filename (signal 2): Entered filename_Signal name_Count. Extension

ey



3.10.3 Loading Saved Images

1. Tapthe icon from Home.
The Open window will be displayed.

2. Select an image and tap the button.
The selected image is displayed on the main screen.



3.10.4 Image Save from a Snapshot and Condition Setting

Display an image and adjust the focus and image quality.
2. Tapthe tab in the Navigator area.
The Snapshot screen is displayed.

3. Paste the image that being displayed.
Tap the pi icon. The image being displayed in the main screen is pasted into the Snapshot screen.

Both live images and freeze images can be pasted.
The pasted image is saved automatically, The Save destination is set in the Save Image Settings

——

window {see section 3.10.1).
The filename is generated automatically. For an image pasted on July 31, 2013 at 15:10:25 (hh:mm:ss),

the file name will be 20130731151025.jpg

4. Load and paste a saved image.
Tap the icon to load a saved image from a specified folder.

File Open| icon

Reproduce seffings| icon

5. Reproduce the observation conditions in effect at the time that the foaded image was saved.
Tap the [Reproduce Settings|icon, and the Photo Data window will be displayed.
Enter check marks for the cond;tsons that tyou want to reproduce, then, tap the [Apply] button.

HLGREmMm
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6. Use the navigation function in the singie screen mode.
a. Carry out the pinch-out on the image.

The screen mode changes to the single screen.

Pinch — out

b. Drag ane-side of the rectangle frame. _
The position will be enlarged. When you stop the drag, green point is dEsplayed on that place.

Dragging Drag stop

[ S —



C.

Drag the opposite side of Step b.
The position will be enlarged, and temporary frame are displayed.

Stop the drag and decide the area.
The stage moves so that the center of area becomes image center. The magnification is enlarged
depending on the frame size, and it is displayed on the observation area.




3

At the single screen mode, snap image and area frame can save to arbitrary iocation. Tap jcon.

Save as icon

% It is necessary that the check mark of Auto Sa_vé che.ckbdX lﬂ the Save Image Settings window is cleared.
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3.10.5 Recording Live Images (Save Movie)

The observation procedure for saving dynamic iméges as well as the recording and replay of the dynamic
behavior of a specimen can be performed, but the following limitations apply.

e Recording is not possible in the Full Screen.
e  Only images with a size of 640x480 (Pixel) can be recorded.
»  The display mode cannot be switched during recording.

< Recording live images>

1.
2.

3.

Display an image and adjust the focus and image quality.

Use the Settings — icon to make the settings for video images.
=>Refer to the following page. _

Start recording.

Tap the [Movie] icon from Home.

The recording starts.
A message indicating that recording is in progress will be dlsplayed on the upper left of the screen

during recording.
There is no limit to the length of the recordlng (depends on the capamty of the recordlng medla)

Stop recording.
Tap the Home — icon again.

About the saved. file
The filenames are generated automatically. For 2 movie recorded on July 31, 2013 at 15:10:25

(hh:mm:ss), the file name will be 20130731151025_0000.avi. The _0000 portion is a count value.
This value is increment by 1 each time the recorded data reaches 2 GB. The maximum value is

9999
The movie file name is assigned automatically continuing with a new file with the incremented

count value.

< Replaying a movie>

1.

Open the folder that contains the movie file, and tap the movie file.
The media is opened and the replay begins.
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. Destination
Frame Rate

Compression

Movie Seitings window

AtOr¥IEOL:

Middie High Mo Compression

Use the button to select the save destination
Select the number of frames per second

The image will be more detailed for a higher number
Setting Compression (No Compression) creates a large file
Setting Compreséion {High) creates the_.smalllest file

button




1. Evacuate the specimen chamber
When the specimen chamber is at atmospheric pressure, tap the EVAC| button to evacuate the

specimen chamber. _
If the specimen chamber is already at a vacuum state, this procedure can be omitted.

2. Close the SEM control software.

Tap the Pulldown; = Exit. Alternatively, you can tap the |
of the UI. Tap the [Yed button in the Exit SEM control software window.

button at the upper right corner

3. Close Windows.
Tap the Start on the Windows desktop screen.

Select Shutdown = Windows shutdown = Shutdown = Yes
Turn OFF the power supplies for the monitor, printer, and other devices (set to O).
Turn OFF the power supply for the personal computer (set to Q).

Stop the instrument. _ '
Set the key switch for the MAIN POWER on the main console panel to O (OFF}.

o o a

VACULM SYETEN

7. Tum the power switch (breaker) OFF on the switch board.



3.12.1 Electron Gun Axis Alighment

pT

(An optical axis shift adjustment)
When the filament is replaced with a new one, there may be a difference in the direction of the emitted

electron beam after the replacement due to slight mechanical shifting of the filament and Wehnelt, and it may
not be possible to obtain the same probe current as before the replacement, so variations in the images may

appear.
Furthermore, as the instrument is used, the fiiament is repeatedly heated and cooled, which can cause

mechanical shifting of the filament and Wehnelt. The electromagnetic correction of this shifting is performed
by the optical axis adjustment (alignment).

3.12.1.a Automatic adjustment

Automatic adjustment is recommended as a way to easily adjust the shifting of the optical axis.
(When the probe current is extremely large or extremely small, there may be cases where it is not possible to
perfectly correct the optical axis shift. In such a case, refer to section 3.13.1b to perform manual adjustment.)

With the automatic adjustment ® it is possible to automatically adjust both the filament heating and alignment
(AGC), or just the filament heating (AFS). You can select the desired adjustment method.

Mount a specimen and evacuate the specimen chamber.
Confirm that the evacuation progress bar reaches READY, and that the button is iit.

Tap the icon to turn it ON.
Tap the [Electron Gun| icon from Home.

The Electron Gun window is displayed.

Copy Repare.| Shon @

5. Tap either the or icon.

After several dozen seconds, the automatic adjustment is completed, and the accelerating voltage
retums to the original leve!.

B WN =

AGC: Automatic adjustment of filament heating and both afignment directions (tilt and shift)
AFS:  Automatic adjustment of filament heating ‘

* Cannot be used with LV mode .
When the accelerating voltage is less than 5kV, execute at 5 kV, and then restore the original accelerating voltage after the operation is

completed.



PJEiectron Gun window Details — Manual adjustment [Filament] selection

AGC:

Manual adjustment;
Filament:
Alighment:

Filament Heater
AFS:

Emission Pattern

Line Profile

Filament heating bar
L.C.X*pA:

Gun bias
Coarse /Fine :

Preset:
Save:

Manuai Adustinent

Filament Alignropnt

Filarent Heatoer
|

Automatic adjustment of filament heating and both alignment directions (filt

and horizontal)

Manually adjust filament heating and gun bias
Manuaiiy adjust the electron beam axis. (=See 3.12.1.b)

Automatic adjustment of filament heating

About how to use the emission pattern, refer to the instruction manual of
LABS unit

Image brightness is displayed as a line profile, Used to find the saturation
point for filament heating.

Adjusts the filament heating current
Displays the Load Current (Indicates electron dose emitted from the gun)

Rough and Fine adjustment of the load current

The value selected with the slider is displayed over the center of the slide bar
You can set previously saved gun bias values

You can save the rough adjustment and fine adjustment values for the gun
bias that were set using the slide bars. One set of adjustment values can be

saved for each accelerating voltage.




—J

Eiectron gun window Details — Manual adjustment [Alignment] seiection

[REIEH

gl -Aekjust

Tit X, Y: The electron beam can be tilt-deflected (deflected at an ang'le)
Sihft X, Y: ' The electron beam can be horizontally deflected
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3.12.1.b Manual adjustment

Perform manual adjustment to observe images under the following conditions

oo AN

[ 3

When you want to increase the probe current for analysis.
When you want to increase the probe current for LV mode observations.
When you want to decrease the probe current to obtain sharp images.

Mount one of the items indicated below, and evacuate the specimen chamber

Conductive specimen (metal or specimen stub)
Specimen holder {no specimen)

Confirm that the evacuation progress bar reaches READY, and that the EVAC] button is it

Tap the [Electron Gun icon from Home.
Tap the icon to turn it ON.

An image will appear on the observation screen. It is not necessary fo adjust the focus here.

Tap the icon.

Perform the alignment adjustments.

a.

Set the filament heating bar in the Electron Gun Adjustment window to a posmon that is just
before the saturation point.
Set the P.C. (probe current} to  30. (= See 3.8.3)

Select Manuai adjustment - Alignment
Adjust with Tilt X, Y so that the image is as bright as possible.

Set the filament heating button.

a.
b.
c.

Select Manual adjustment - Filament

Return the filament heating button to the ieft end. _

Slowly drag the filament heating button toward the right. The image will suddenly become bright
when you are near the center (1% peak).

As you continue to drag toward the right, the image w1ll appear, the L.C. (Load Current) value
will stabilize, and the brightness of the image will stop changing (2™ peak , saturation point).
Set the filament heating button to a position that is slightly to the left of the saturation. point (point

where the image brightness drops slightly.)

»  Use the line scan profile to find the saturation point.
»  If the image brightness is too strong, tap the icon to correct the brightness.




8. Adjust a value for L.C (Load Current)
Adjust using the Gun Bias Coarse and Fine adjustments to set the values indicated in thv.:.' @aple

heilow.
30, 25, 20, 15 Approx. 85
10 Approx. 90
5 Approx. 140
3.0 Approx. 120
2.5 - Approx. 110
20 Approx. 100
1.5 Approx. 80
1.0 Approx. 70

9. Use Click Center to move the target area to the center of the screen.
10. Adjust the focus while gradually increasing the magnification.
11. Find the target object at x10,000 and adjust the focus.
12. Perform axis alignment
a. Tapthe icon from Home. (Turn the Wobbler ON.)
b. The image will wobble up/down and left/right.
¢. Use the X/Y knobs for the movable aperture to adjust so that the wobbling of the image is
minimized (iry to eliminate the movement up/down and left/right).
d. Tap the Wobblet icon from Home again. (Turn the Wobbler OFF.)

If you will use the instrument while greatly varying the probe current, continue by performing the
adjustments in step 13 and after.

13. Gradually increase the P.C. (probe current) from 30 to 90.
If the image disappears while the P.C. is being increased (for example, near 60), as needed, use the

alignment Shift X, Y buttons fo adjust so that the image becomes brighter.
If necessary, tap the icon to adjust the brightness,

14. Adjust the Shift X and Y buttons so that the image is the brightest.
15. Return the P.C. (probe current) to 30.

16. Adjust the Tilt X and Y buttons so that the image is the bnghtest
17 . Perform steps 13 through 16 again.
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3.12.2 Movable Aperture Adjustment

If the movable aperture is shifted off the optical axis, sharp images will not be obtained, even when the focus
is adjusted, and there may be limitations on the field of view (shadows in the field of view).
Also, check the movable aperture after work like the following is performed; and, if necessary, adjust the

movable aperture.

»  Movable aperture number is switched, and the aperture foil is replaced. |
When the viewing conditions (acceleration voltage, WD, P.C., etc.) have been significantly changed

Set the magnification to about X 10,000, and adjust the image focus.
2. Tap the Home—Wobbler| icon.

—_

At this time, if t.'here is no wobbling of the image up/down or ieft/right, there is no need to perform any

adjustment.
If the image does wobble up/down or ieft/right, perform the procedure below.

3. Use the X/Y direction fine adjustment knobs for the movable aperture to adjust so that the

wobbling of the image is minimized.
X direction fine adjustment knob:  Adjusts the up/down wobbling of the image

Y direction fine adjustment knob: Adjusts the left/right wobbling of the image

X direction
fine adjustment knob

Y direction fine adjustment knob

4. Tapthe icon from Home again.
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3.12.3 Stage Calibration

Although it will depend on how frequently the instrument is used, it is recommended to calibrate the stage at
least once per week. In addition, perform stage calibration if the following phenomena appear.

+  Stage coordinate display is different from the graphic dispiay position
+  The specimen exchange position is shifted and the specimen cannot be exchanged

1. Vent the specimen chamber to atmosphe_ri'c pressure, and remove the specimen holder.
2. Tap Settings—|Stagd icon.
The Stage Settings window is displayed.

3. Select the axis to be calibrated, and tap the [Execute] button.
The selected axis will start to move. The calibration is completed when the movement stops
Itis recommended to usually select All (all axes) and then execute the calibration..

. Infalize .

Hdk > gure to famove the specimen I'mider before stage CJ|ib rabior.

Set the specimen height to 0mm, and tap the button.

St
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Power is not supplied to the

The power switch (breaker) on the
switch board is OFF

Turn‘the power switch (breakef) ON' on the
switch board,

evacuation system

AC100V is not supplied

Stop the instrument and contact your local JEOL
support center.

The safety mechanisms are
operating due to a power failure

Set the MAIN POWER key switch to OFF,
Wait for power to be restored. After power is

restored, start the instrument {See 3.4)

. RP does not start when
the instrument is started.
+ The VENT and EVAC
switches on the main
control panel are flashing

The thermal protector operated
because an excessive current was
applied to the RP (when the room
temperature is too low)

RP manual reset button

Stop the instrument and contact your local JEOL
support center.

* Depending on the situation, the customer may be
asked to perform the following.

a. Stop the instrument

b. Check the room temperature (15 to 25°C)
c. Press the RP manual reset button

d. Start the instrument

The fuse blew because an excessive
current was applied to the RP

Stop the instrument and contact your locail JEOL

|- support center. .

] RP stopped while -the
instrument is sfarting up

* The VENT and EVAC
switches on the main
control panel are flashing

= Images are not displayed

* A message is displayed

The thermal protector operated
because an excessive current was
applied to the RP, and the fuse has
blown.

Stop the instrument and contact your local JEOL
support center.
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Evacuation is not possible, or
gvacuation takes a long time.

Components are loose

Contact yoﬁr local JEOL support ceh.ter.

A specimen containing a Iarge
amount of gas or water is mounted.

Process to remove the moisture, or replace the
specimen '

Problem with the O-rings or packing
of the stage or electron gun.

(Twisted, out of place, dusi or
debris attached, or torn)

Check whether there is twisting, shifting of the
position, damage or debris attached.
As needed, correct the twisting or positioning,

and remove any dust or debris.
If the item is damaged, contact your local JEOL

support center.

The Wehnelt or cother component
has just been cleaned.

Wait for a while

RP ol deterioration
{black discoloration)

Contact your local JECL support center.



3.13.2 Image Display Trouble

L C value is unstable

The electron beam axis is not
adequately aligned

Perform axis alignment of the eléctron guh
(See 3.12.1)

There are whiskers on the filament

Replace the filament (See 7.6)

The filament centering is shifted

Perform centering again (See 7.6)

The Wehnelt is dirty.

Clean the Wehnelt (See 7.6}

The Wehnelt or other component
has just been cleaned.

Wait for a while -

L.C. value is not appropriate;

too large / too small

[ Gun bias adjustment has not been

performed

Perform gun bias adjustment
(See 3.12.1.b)

No image

[Observation icon s OFF

Switch the [Observation| icon to ON

Auto function dues not work

Switch the |Observation| icon to ON
Check that the filament is being heated.
Then, try to run the auto function again (ACB, eic.)

(See 3.7.1)

The signal is not set to SED

For high vacuum mode, first set the signal to SED
and start obgervation. (See 3.8.1)

Too much or too litile contrast and/or
brightness

First, perform adjustment using the ACH]icon.
As needed, use the manual adjustment too! io

make the adjustment (See 3.8.5)

"The electron beam axis is not

adequately aligned

Perform axis alignment of the electron guh
(See 3.12.1)

Filament heating is insufficient

Perform gun alignment and gun bias adjusiment
(See 3.12.1.b)

The moveable aperiure axis is
shifted

Turm the Wobbler] ON. Adjust the axis using the X
and Y knobs of the moveable gperiure (See 3.12.2)

Filament is broken

Replace the filament {See 7.6)

No image in LV mode

I3 AR SR, i

First, perform electron gun adjustment in HY mode
and check the images (See 3.12.1)

Switch o LV mode Set the magnification to x 100
or less, use |ACH . IAF] to dispiay the images (See

3.7.3)
* If the images are hard to see, set the

accelerating voltage to about 20 kV and P.C. to
about 50. Set the pressure to 1010 30 Pa



S,

lmage. is not sharb

T Astigmatism

Correct the ésiigmatisrh using the |AS] icon or the .
manual adjustment tools. (See 3..8.7)

Insufficient contrast or brightness

Perform adjustment using the JACB| icon or the
manual adjustment tools.(See 3..8.5)

Probe current is too high

Set a smaller P.C. {probe current) (See 3.8.3)

The electron beam axis is not

adeguately aligned

Perform axis alignment of the electron gun
{See 3..12.1)

Accelerating voltage is too low

Increase the accelerating voltage
(See 3.8.2)

The aperture foil of the movable
aperture has detericrated

Replace the aperture foil of the moveable aperture
(See 7.7)

Parts inside the microscope column
are dirty

Contact your local JEOL support center.

The upper and lower portions'
of the image are out of focus

The specimen is tilted at a high tilt
angle

Decrease the filt angle of the specimen.
Or, correct using the Dynamic Focus function

{See 4.2.8.a)

There is noise, variation or
warping of the images

The specimen has become charged

Re coat the specimen

Decrease the accelerafing voltage (See 3.8.2)

Set a smaller P.C. (probe current) (See 3.8.3)
Finely adjust the pressure inside the specimen
chamber (raise the pressure) (See 3.8.11)

Probe current is too small

Set a larger P.C. (probe current) (See 3.8.3)

Inappropriate acceleration voltage

Change the acceleration voltage
(See 3.8.2)

Astigmétism

Correct the astigmatism using the |AS] icon or the
manual adjusiment tools. (See 3.8.7)

Too much or too litile contrast and/or

Perform adjustment using the |ACB| icon or the
manual adjustment tocls.(See 3.8.5)

brightness
The specimen is not securely | Securely fasten the specimen using conductive
mounted tape or a conductive adhesive.

Components are loose

Contact your local JEOL support ceniter,

External magnetic field

Move the source of the external magnetic field

farther away from the instrument.
If the cause cannot be identified, contact your local

JEOL. support center.

The aperture foil of the moveable

aperiure has deterforated

Replace the aperture foil of the moveable aperture
{See 7.7)

Parts inside the microscope column
are dirly

Contact your local JEOL support center.

« |mage brightness s
darker than before
. Image brighiness

The scintillator chip has deteriorated

Contact your local JEOL support center.

changes periodically
Images is white and blurred

Strong display of edge effects

Perform adjustment using the |ACB| icon or the
manual adjustment tocls. (See 3.8.5) O,

Enter a check mark for Filter (only SE| enabled) in
the SED Advanced in the Signal window.

(See 3.8.1)

Cannot record live images

The observation window is not

displayed on the full screen -

Tap the [Mode| icon from home, and select a
Standard View.

The image size is not 640 % 480
pixels

Select a scan speed of 10 s or less for the Fast
scan mode :

» The stage coordinate
display is different from
the graphic display

* The exchange position
is shited and . the
specimen cannot be
exchanged

Stage calibration has not be
performed

B s o Wl R

Perform stage calibration (See 3.12.3)



3.14.1 Electron Gun Messages

Filament burn-ouf. — Replace the filament. = See 7.6

{(When the L.C. value does not increase even when
the filament is heated for 80h or more.)

Observation button is set to off or filament is not | Switch the Observation! icon to ON, and operate the auto function
heated. {ACB, etc.} again. :

(When an auto function is operated while
Observation button is off, or the filament is heated for

80h or less.)

Filament failure | Remove the filament and check whether “whiskers™ have formed.

(When the L.C value is 150 pA dr more})

Whiskers

if whiskers have formed, this wiil cause emission problems, so replace
the filament. = See 7.6

3.14.2 Evacuation System Messages

immed té-l‘y"r'i'a’lt the instrument and contact ydur local JEOL supbort
Error 1D 03 = center.
Wait for a while.

Evacuation in progress
Error ID: 0331 .
Close the gun chamber hefore evacuation. - Close the gun chamber and then press the [EVAC] button
Error (D: 0351 ' :

Automatic pressure adjustment failure.
Please use the manual adjustment buttons. .
Ervor ID: 0360 = See 3811
VENT unable

Please use it after remove VENT-Lock signal.
(When the VMIU of option has been used.}
Error ID: 0380

Re-do the automatic. settings, or perform the adjustment manually.

Remove the Vent-Lock signal and try again.

# VMIU : vacuum monitor interface unit

T ST A 1



3.14.3 Specimen Stage Messages

‘Please contact your local JEOL support center.

Error ID: 0200~0205

Displayed when a motor driver (motherboai'd) overheats. The motors
for all axes become inoperable. Turn OFF the instrument power and
contact your local JEOL support center

Please contact your local JEOL support center.
Error ID: 0240~0245

Displayed when the mechanical movement limits are exceeded. Turn
OFF the instrument power and contact your local JEOL support center

Please contact your local JEOL support center.
Error ID: 0261

Displayed when the R-axis continues to rotate for some reason. Tum
OFF the instrument power and contact your local JEOL support center

Attempt to exceed the allowed stage range.
Error ID: 0230~-0235

Displayed when the software movement limitations are exceeded.
Movements for all axes are stopped. Move back toward the origin (X,

Y)=(0,0)

Stage stopped due to motor failure
Error |D: 0250~0255

Displayed when the stage position cannot be read correctly.

Press the [VENT] button. After complete chamber venting execute
stage initialization (afl axes).

= See 3.12.3

Stage contact with lens detected.
Error ID: 0260

Vent the specimen chamber to atmospheric pressure, and check
whether there is any damage to the specimen, objective lens, or

detectors.
Damage occurred--Contact your local JEOL support center.

No damage':+ Recheck the specimen shape and height
* If the specimen protrudes above the specimen holder, be sure to
enter the amount of the protrusion (specimen height)

= See 3.5and3.6

3.14.4 Messages about General Functions

Pléése siop récordihg bef'ore'quitting SEM control

Wait for the image recording to finish.

software.
Please stop recording before switching the view
mode,

Tap either the [Yes| or [No| button.

Stop recording now?

Recording failure.

The memory capacity might be insufficient or the
specified directory might be set to read-only mode.

Check that the save destination exists, whether it has been set as
Read Only, and whether there is enough space available. Set a save
destination with adequate space.

Please stop recording before activating Halt Image.
Stop recording now?

Tap either the [Yes] or [Nof button.

3.14.5 Messages about Options

Please take a navigation image before stage control.

Dlsplayed when the click-center functron is executed while the stage
navigation image is in the live image status.

SNS image acquisition failure.
Readjustment required. Please contact your local

JEOL suppeort center.

There is no adjustment data for stage navigation control. Contact your
local JEOL support center.






