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1.
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arising from use not described in this manual.

Utmost care must be exercised when using the
instrument.

This document does not provide any warranty or
permission for industrial properties or any rights to grant
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PREFACE

Thank you very much for purchasing the Model SU6600 Schottky emission scanning electron microscope.

The SU6600 Hitachi Scanning Electron Microscope (the “SU6600” for short) is designed to observe and
evaluate specimens, prepared for use in the SU6600, by using an electron beam accelerated at 500 V to 30
kV as an electron source.

High vacuum and high voltage are used in operation of the SU6600. For ensuring safety in the use of this
product, the user is requested to acquire a basic knowledge of high vacuum and high voltage through
safety-related technical training. Moreover, for efficient operation of this product, it is recommended that
the user be acquainted with the basics of electron microscopy.

Before attempting operation, be sure to read this manual carefully together with instruction manuals
accompanying accessories. Please acquaint yourself with this product and its accessories.

Keep this manual handy for easy reference when necessary.

ABOUT THIS MANUAL

e The SU6600 comprises a main unit and optional accessories.
This instruction manual includes descriptions of the outline, functions, operations and maintenance
procedures of the main unit. For each optional accessory, refer to its accompanying instruction
manual.

e This instruction manual consists of the following six sections:

Section 1 INSTALLATION (Installation Requirements, Materials to be Prepared by User)

Section 2 FUNCTIONS (Control Knobs and Switches)

Section 3 OPERATION (Image Observation, Saving/Outputting Image Data)

Section 4 MAINTENANCE (Maintenance of Each Component Unit, Troubleshooting, Procedure on
Occurrence of Power Line Failure)

Section 5 REPLACEMENT PARTS

Section 6 ACCESSORY OPERATION

e  The operating and maintenance instructions and cautionary matters for the SU6600 are contained in
this manual.

o First of all, read “IMPORTANT” and “SAFETY SUMMARY” included at the beginning of this manual for
ensuring safety in operation of the SU6600.



IMPORTANT

Warranty on Product

The SU6600 is warranted to be free from defects in material or workmanship under normal use within the
product specifications indicated in this manual and under conditions given below.
This warranty is void if the instrument is not used in accordance with the instruction manual.

(1)

(2)

(3)

Scope of Warranty

Any parts that prove to be defective in design or workmanship during the warranty period will be
repaired, adjusted or replaced without charge.

A substitute part may be used for repair, or replacement with an equivalent product may be made
instead of repair.

Such system components as a personal computer and printer to be upgraded frequently for
improvement may not be available in original versions at the time of replacement.

Note that this warranty does not apply to the instrument after it is discarded, or if modified by the user
or resold without permission from the manufacturer, nor does it apply to consumable parts, or any
failure of lifetime-expired parts.

The manufacturer assumes no liability for any damage to data or application software due to any
possible fault or failure of this instrument.

Warranty Period
One (1) year from the date of delivery and installation.

Limitations and Exclusions on Warranty
Note that the following cases are excluded from the scope of this warranty.

(a) Failure due to operation at a place not meeting the installation requirements specified by the
manufacturer.

(b) Failure due to use of power supply voltage/frequency other than specified by the manufacturer or
due to abnormality in power supply.

(c) Corrosion or deterioration of the tubing due to impurities contained in gas, air or cooling water
supplied by the user.

(d) Corrosion of the electric circuits or deterioration of the optical elements due to highly corrosive
atmospheric gas such as chlorine gas.

(e) Failure due to use of hardware, software or spare parts other than specified by the manufacturer.
(f Failure due to improper handling or maintenance by the user.

(g) Failure due to maintenance or repair by a service agent not approved or authorized by the
manufacturer.

(h) Failure due to relocation or transport not approved by the manufacturer after initial installation.
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(i) Failure due to acts of God, including fire, earthquake, storm, flood, lightning, social disturbance,
riot, crime, insurrection, war (declared or undeclared), radioactive pollution, contamination with
harmful substances, etc.

() Failure due to a consumable or component part that has already reached the end of its useful
lifetime.

(k) Failure due to disassembly, modification or relocation not approved by the manufacturer.

(D After disposal of this instrument, or after its resale/relocation without prior approval from the
manufacturer.

(m) Failure due to use not described in the manual or improper repair not approved by the
manufacturer.

(n) Failure of parts excluded from the warranty in the instruction manual or other documents.

(o) Failure of the workstation/personal computer used in the system, or damage to the system
software, application software or data due to power interruption or momentary power voltage
drop caused by lightning or the like.

(p) Failure of the personal computer in the system, or damage to the system software, application
software or data due to disconnection of main power to the personal computer without taking the
specified normal shutdown procedure.

(q) Failure of the hardware, or damage to the system software, application software or data due to
computer virus infection.

(4) Disclaimer of Warranty

THE MANUFACTURER MAKES NO WARRANTIES, EITHER EXPRESS OR IMPLIED, EXCEPT AS
PROVIDED HEREIN, INCLUDING WITHOUT LIMITATION THEREOF, WARRANTIES AS TO
MARKETABILITY, MERCHANTABILITY, FOR A PARTICULAR PURPOSE OR USE, OR AGAINST
INFRINGEMENT OF ANY PATENT. IN NO EVENT SHALL THE MANUFACTURER BE LIABLE
FOR ANY DIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY NATURE, OR
LOSSES OR EXPENSES RESULTING FROM ANY DEFECTIVE PRODUCT OR THE USE OF ANY
PRODUCT.

NO ORAL OR WRITTEN INFORMATION OR ADVICE GIVEN BY THE MANUFACTURER, ITS
DEALERS, DISTRIBUTORS, AGENTS OR EMPLOYEES SHALL CREATE A WARRANTY OR IN
ANY WAY INCREASE THE SCOPE OF THIS WARRANTY.

Leakage X-Ray Radiation from This Instrument

Regarding the use of the electron microscope, it is not required to make registry notification to the authorities
concerned in accordance with the “Radiation Hazard Preventive Laws” or “lonizing Radiation Hazard
Preventive Regulations” currently in effect since X-rays are not taken out of the electron microscope in
common application.

The Radiation Hazard Preventive Laws and the lonizing Radiation Hazard Preventive Regulations
(protection against radioisotopes; revised in April 1, 2001) stipulate that a radiation controlled area must be
established if the effective dose equivalent of leakage X-ray radiation exceeds 1.3 mSv per three months.
On the presumption that the SU6600 is operated for 48 hours a week, the effective dose equivalent of
leakage X-ray radiation per three months (13 weeks) is 0.3 mSv. It is therefore not required for the user to
set up a radiation controlled area around the SU6600.
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However, in cases where the instrument operating time per week/month is to be longer than that presumed
above or the effective dose equivalent standards stipulated by law are revised, use the SU6600 so that its
effective dose equivalent will not exceed the allowable standard level. In the ICRP recommendations, it is
stated that electron microscopes, along with home television sets, fall into a category of potential radiation
sources that could produce undesired byproduct X-rays. It is therefore required to ensure safety with
sufficient care in operation of the SU6600.

To be on the safe side, please observe the following cautionary instructions:

(1) Use the instrument properly according to the application purposes and procedures specified in this
manual and other accompanying technical documents.

(2) Do not remove the protective external parts from the instrument or mount any unspecified parts on it.
(3) Do not modify the instrument for unlocking its safety mechanisms.

(4) The laws and regulations concerning radiation hazard prevention may be revised or amended as
required.
When using this instrument, be sure to check the latest issues of the relevant laws and regulations,
and take proper safety measures if necessary.

Radiation from the Laser Light Source

The CD-ROM or CD-R/W drive incorporated in the personal computer (PC) of this instrument is equipped
with a laser light source. The PC is designed to meet the safety requirements specified in such industrial
standards as the International Electrotechnical Commission (IEC) 60825, and the laser device arrangement
conforms to the Class-1 Laser Device Standards stipulated in the Federal Regulations of the U.S.A.  Under
normal operating conditions, laser radiation harmful to human health will not leak out of this instrument.

However, to be on the safe side, please observe the following cautionary instructions:

o Do not open the panel of the laser device. There are no user-serviceable components in the laser
device.

o For any laser light source, it is not allowed for the user to make control adjustment.

o Refer repair servicing to qualified service personnel.

Laser device data:

Type of laser device Semiconductor GaAlAs
Wavelength 780 £35 nm

Angle of divergence 53.5 £0.5 deg.

Output power 0.2 mW or 10,869 W m-2sr-1 max.
Polarization 0.25, circular

Numerical aperture 0.45 £0.04 inch
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Installation, Relocation and After-sale Technical Service

(1) Installation and Relocation

(a) Installation of this instrument shall be carried out by or under supervision of qualified service
personnel of the manufacturer or its authorized service agent. It is not permitted for the user to
carry out installation.

(b) Before installation of this instrument, the user is requested to make preparations for satisfying the
installation requirements with reference to this manual.

(c) When relocation of this instrument becomes necessary after initial installation (delivery), please
notify the nearest sales representative or service office of Hitachi High-Technologies Corporation.
Relocation service will be available on a chargeable basis.

(2) After-Sale Technical Service

(a) For after-sale technical service, contact the nearest sales representative or service office of
Hitachi High-Technologies Corporation.

(b) After the warranty period, a maintenance/inspection service agreement is also available. For
further information, contact the nearest sales representative of Hitachi High-Technologies
Corporation.

(c) Maintenance technical service will be available for ensuring normal operation of the instrument
for a period of ten years after its delivery. Note that such system component units as a personal
computer and printer to be upgraded frequently for improvement may not be available in original
versions at the time of replacement. In this case, it will be required to purchase a substitute or
equivalent product.

Even after a lapse of ten years following the date of delivery of the instrument, maintenance
technical service will be available provided that necessary units or parts are obtainable. Note,
however, that this statement does not represent any extension of the above-mentioned useful
service life of the instrument.

Disposal of This Instrument and Its Parts

In the present design, this instrument does not use materials that would directly cause environmental
disruption.

Note, however, that the environmental protection laws and regulations may be revised or amended.
Therefore, be sure to consult your local Hitachi High-Technologies Corporation sales representative or
service office when planning to dispose of this instrument or its parts.

Lithium batteries are used in the personal computer of this instrument.
When disposing of the lithium batteries, strictly follow the laws, ordinances, and regulations regarding
industrial waste disposal and environmental protection.

Oil is used in the oil rotary pumps of this instrument.
When disposing of the ail, strictly follow the laws, ordinances, and regulations regarding industrial waste
disposal and environmental protection.
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Technical Seminars and Training for Customers

For ensuring safety and high accuracy in operation of the instrument, technical seminars and training
courses are available at the manufacturer or your site.

For further information, contact the nearest sales representative of Hitachi High-Technologies Corporation.
(The technical seminars and customer training courses are available on a chargeable basis.)
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Useful Life of Instrument

This instrument has a useful service life of ten years after the date of initial use (installation), which is
estimated under the condition that periodic maintenance, checkup, replacement of life-limited parts, and
repair of worn parts are carried out as specified in the present instruction manual.

Other Precautions

Handling of Chemicals

(@) The user is responsible for following relevant legal standards and regulations in the handling, storage
and discarding of chemicals to be used for cleaning this instrument.

(b) Chemicals shall be handled, stored and discarded as instructed by respective suppliers.

Notice on This Instruction Manual

(&) The information contained in this manual and other technical documents accompanying the
instrument is subject to change without notice for product improvement.

(b) This manual is copyrighted by Hitachi High-Technologies Corporation with all rights reserved.

(c) No part of this manual may be reproduced or transmitted in any form or by any means without the
express written permission of Hitachi High-Technologies Corporation.
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A\ SAFETY SUMMARY

A General Safety Guidelines

Before using the Model SU6600 SE SEM, be sure to read the following safety
instructions carefully.

The hazard warnings which appear on the warning labels on the instrument or in the manual

have one of the following alert headings consisting of an alert symbol A and signal word
DANGER, WARNING, or CAUTION.

A : The alert symbol shown at left precedes every signal word for
hazard warnings, and appears in safety-related descriptions
in the manual.

To prevent possible hazards or injury, be sure to follow the
safety precautions preceded by this symbol.

A DANGER: Indicates an imminently hazardous situation which, if not
avoided, will result in death or serious injury.

A WARNING: Indicates a potentially hazardous situation which, if not
avoided, will or can result in death or serious injury.

A CAUTION: Indicates a hazardous situation which, if not avoided, will or
can result in minor or moderate injury, or serious damage to
the product.

CAUTION: Indicates a potentially hazardous situation which, if not
avoided, will or can result in damage to the product or
property.

In addition, the signal word NOTE, not directly concerned with personal safety issues, is used
in this manual.

NOTICE: Used to indicate an instruction for proper operation, accurate
measurement, or prevention of occurrence of a trouble in the
instrument.
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A\ SAFETY SUMMARY

A Common Safety Precautions

Prior to Use

Before using the instrument, be sure to read this instruction manual carefully to attain
a full understanding of its operations.

Keep the instruction manual handy nearby so it can be referred to whenever needed.
Be sure to observe the procedures specified in the manual.
Be sure to understand and follow all the safety instructions given in the manual.

Be sure to observe all the hazard warnings attached to the instrument or provided in
the manual. Failure to do so could result in personal injury or damage to the
instrument.

Be sure to follow all the methods of use instructed in the manual for proper application
of the product.

Absolutely avoid modifying the product, using non-specified parts, or removing safety
devices as it could be hazardous.

Do not perform any operation or action other than described in the manual.
On occurrence of any trouble in the instrument, notify the nearest sales representative
or service office of Hitachi High-Technologies Corporation.

When using chemicals for the instrument, be sure to provide proper ventilation of the
room. Inadequate ventilation could endanger human health.

Most of the operations of the instrument are made while watching the display. Long
hours of watching the display could harm one's vision and other parts of the body due
to fatigue.

Appropriate labor standards should be set up and observed.

Keep in mind that the hazard warnings in the manuals or on the product cannot cover
every possible case, as it is impossible to predict and evaluate all circumstances
beforehand. Always be alert and use your common sense.

Be sure to observe the cautionary instructions mentioned above.
If not, the results of specimen observation/evaluation will be inaccurate and personal
injury may be incurred.
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A\ SAFETY SUMMARY

ACommon Safety Precautions (Cont’'d)

In Use

If an abnormality such as unusual noise, odor, fuming or gas leakage occurs during
operation of the instrument, immediately shut down power supply, close the main gas
valve, and take proper safety measures as required. Then, notify the nearest service
office of Hitachi High-Technologies Corporation.

This instrument is equipped with protective devices such as fuses, overcurrent
detectors, fault current detectors, and alarm indicators. These protective devices
come into action on occurrence of an abnormality in the instrument.

If any one of the protective devices is activated, contact qualified service personnel.
Turning power on again without removing the cause of the abnormality concerned
could result in fuming, ignition or other accidental events.

Installation, Maintenance, and Relocation

At the time of delivery, installation of the instrument shall be carried out by or under
supervision of qualified service personnel of the manufacturer or its authorized
service agent for ensuring safety and high accuracy in operation of the instrument. It
is not permitted for the user to carry out installation.

After completion of installation, check that all the standard parts are equipped. If the
instrument is made active with any one of the standard parts not equipped, a failure
could occur and result in a hazardous condition.

If any item is missing or damaged or if you have any question, notify the installation
personnel at site or the nearest sales representative or service office of Hitachi
High-Technologies Corporation.

The life-limited parts described in this manual must be replaced at the specified cycles.
If operation is continued without replacing them, the instrument may malfunction or a
safety problem might occur.

The maintenance and checkup procedures to be taken by the user are only those
described in the manual. When taking the maintenance and checkup procedures
described in the manual, attain a clear understanding of them.

Do not perform other maintenance and checkup procedures to avoid jeopardizing
safety and causing troubles in the instrument.

After installation, do not relocate the instrument. If the instrument is relocated,
vibration or impact applied during relocation could cause a malfunction in the optical
components that have been adjusted precisely.

If any warning/caution label has become illegible due to deterioration with age or it
has been damaged due to any cause, notify the nearest service office of Hitachi
High-Technologies Corporation for replacement with a new one.
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A\ SAFETY SUMMARY

A DANGER, WARNING and CAUTION Indications in the Manual

Shown below are the cautionary instructions contained in this manual and their locations.

e The indication A DANGER” does not apply to this instrument.

A WARNING Indications

Burns due to Oil Rotary Pump

o Before proceeding to maintenance of the oil rotary pump, wait for a while until it becomes
sufficiently cool.
If the oil rotary pump is forced to stop due to occurrence of an abnormality, it remains
extremely hot for a certain period of time. To prevent burns, never touch the oil rotary
pump immediately after it is forced to stop.

e The surface temperature of the oil rotary pump becomes approx. 70 °C during its
operation. To prevent burns, never touch the oil rotary pump while it is running.
(Section 4 - MAINTENANCE)

Electric Shock due to High Voltage

e Potentially dangerous electric currents, 100 V AC and 30 kV DC, are present inside this
instrument. Touching the inside of the instrument could cause an electric shock.
If you access the internal parts or circuits by removing a cover from the main unit, control
unit or power supply unit while power is connected to this instrument, you could receive
an electric shock, resulting in fatal or serious injury.
Never remove any cover from the instrument while power is connected to it.

e Before removing the HV cable, be sure to perform the shutdown procedure, and verify
that the two indicators (FL and HV) located on the ion pump cover are off.
(Section 4 - MAINTENANCE)

Damage to Pacemakers

o The magnetic field from the ion pump unit of the system (10 mT around the ion pump, and
approximately 1 mT outside of it) can potentially damage a pacemaker. Any person

wearing a pacemaker should stay at least 0.6 m from the system.
(Section 4 - MAINTENANCE)
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SAFETY SUMMARY

A WARNING Indications (Cont’d)

Burns due to Contact with High-Temperature Part
(at the time of electron gun/ion pump baking)

When the electron gun/ion pump is baked for maintaining its high-vacuum performance, it
is heated up to approx. 250 °C.
To prevent burns, never touch the electron gun/ion pump at the time of baking.

After completion of baking, it will take approx. six (6) hours for the electron gun/ion pump
to cool down to a near-room-temperature level. Remember that the electron gun/ion
pump remains extremely hot for this period of time after baking. To prevent burns, never
touch the electron gun/ion pump until it becomes sufficiently cool. (Section 4 -
MAINTENANCE)

The inside of the cover can be hot during baking or a cooling off period. Do not touch the
cover. (Section 4 - MAINTENANCE)

Injury due to Lifting Heavy Object

The vibration isolating weight of the instrument weighs around

40 kg. Attempting to lift it by yourself could result in injury.

Two persons or else a suitable transporting machine should be used for lifting and
carrying the weight. (Section 1 - INSTALLATION)

The rotary pump is a heavy object, weighing approximately 30 kg. If it must be lifted for
oil change, either two persons must lift it or use hauling equipment. Any relocation of the
rotary pump or the weight is performed by the Service Department; it should not be
performed by customer personnel. (Section 4 - MAINTENANCE)

Injury from Spraying Drain

Because the inside of the compressor is at a high pressure, any abrupt operation during
draining can cause the drain to spray, potentially resulting in the danger of eye injury.
When draining, slowly turn the drain while avoiding standing directly in front of it.

To avoid potential damage due to corrosion, the compressor should be drained every day.
(Section 4 - MAINTENANCE)
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A\ SAFETY SUMMARY

A CAUTION Indications

Fatigue due to Long-Hour Operation

o If you keep working with the display monitor and keyboard for long hours, your eyes and
body will be fatigued to jeopardize your health. To prevent this, take a break for about
10 to 15 minutes per hour during operation. (Section 3 - OPERATION)

Injury from Sharp Objects

e Protruding objects, such as movable apertures and vacuum pipes, are located on the
upper part of the specimen exchange chamber. When peering into the inside of the
specimen chamber, use caution so that you do not bump your head against any of those
objects.

(Section 3 - OPERATION)

Injury from Pinching in the Open/Close Unit

e Your fingers can be pinched in the open/close unit, potentially resulting in injury. When
opening or closing the exchange chamber, be careful not to get your finger caught.

e Your fingers can be pinched in the open/close unit, potentially resulting in injury. When
attaching the stage, be careful not to get your finger caught.
(Section 3 - OPERATION)

Replacing Finite-Life Components

e The rotary pump, which is a finite-life component, should be replaced every five years.
(Section 4 - MAINTENANCE)

Injury from Damage

¢ Do not get on the display or the table for the main unit. The table, made with resin, can
be damaged, resulting in injury to the operator.
(Section 4 - MAINTENANCE)

Corrosion Damage
e To avoid potential damage due to corrosion, the compressor should be drained every day.
(Section 4 - MAINTENANCE)
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A SAFETY SUMMARY

A WARNING and CAUTION Labels on Instrument

The following WARNING and CAUTION labels are attached on the SU6600 SE SEM.

Check each of the WARNING and CAUTION labels attached on the instrument.

In periodic maintenance, clean the WARNING and CAUTION labels on the SU6600 SE SEM
and put things in order so that they can be viewed from a safe distance.

If any WARNING or CAUTION label has become illegible due to deterioration with age or has
been damaged due to any cause, notify the nearest service office of Hitachi
High-Technologies Corporation for replacement with a new one.
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A SAFETY SUMMARY

A WARNING and CAUTION Labels on Instrument (Cont’d)
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A WARNING and CAUTION Labels on Instrument (Cont’d)
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A SAFETY SUMMARY

A WARNING and CAUTION Labels on Instrument (Cont'd)
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A WARNING and CAUTION Labels on Instrument (Cont’'d)
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A\ WARNING and CAUTION Labels on

Instrument (Cont’d)

WARNING and NOTICE Labels on the Display Unit
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A WARNING and CAUTION Labels on Instrument (Cont’d)
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A\ SAFETY SUMMARY

Precautions for Proper Use

- Precautions for Ensuring Normal Operation of the SU6600 SE SEM -

Power Requirements and Grounding Connection

(a) Make sure that an AC single-phase power voltage of 100 V, 4 kVA (50/60 Hz) is supplied
to the SU6600 SE SEM. The power supply should remain on continuously.

(b) Provide grounding connection to a ground terminal having a ground resistance of 100
ohms or less. The ground terminal must not be common to other electrical equipment,
i.e., exclusive grounding connection should be made to the ground terminal.

Disclaimer of Liability for Industrial Properties of a Third Party

Hitachi High-Technologies Corporation does not assume any liability for a third party's claim
regarding infringement of any patent rights or industrial properties with respect to products
manufactured through use of instruments supplied by Hitachi High-Technologies Corporation
or its related companies or with respect to applications of said instruments.

Data Backup

Trouble-free operation cannot be guaranteed for the computer
system. You are recommended to copy important data on the hard disk into CD-R or
external hard disk at a regular interval.

Other Application Software

Other application software except for Hitachi-confirmed working should not be installed on the
PC that is a part of this system.

Such software can cause unexpected animation screens to pop up, exert an adverse impact
on the system, and interfere with the operation of the system. The warranty does not cover
situations where the system fails to run properly due to the installation of other application
software.
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A\ SAFETY SUMMARY

Precautions for Proper Use (Cont’d)
Protection against Computer Viruses

Computer viruses are malicious programs that sneak into the PC to cause misbehavior or
damage to data. A program designed to offer protection against and eradicate computer
viruses is called an anti-virus software.
Computer and storage media are shipped after confirming with anti-virus software that they
are free of such viruses.
Using a CD-R, USB flash drive or other storage medium infected by a virus can cause virus
infection. Note also that once a virus infects the PC, it may spread to other computers
through storage media. Therefore, never use a program or storage medium that is
suspected of containing a virus. External storage media and network connection have to
be checked with an anti-virus software before inserting into the PC that is a part of this
system. To connect with the network, it is recommended to install a firewall between the
PC of this system and the network. Firewall installation is to be done by the user at
his/her own responsibility. Note that we do not guarantee protection against all viruses
just by installing a firewall. The user is requested to prepare a proper anti-virus software
and carry out virus removal at his/her own responsibility. We do not guarantee the
anti-virus software itself.
Note, however, that conducting a computer virus check during operation of this system
may cause incorrect operation of the system control program. The user is requested to
observe the following.
(1) Set the switch of the virus monitoring function at OFF during operation of this system.
(2) If an anti-virus software has a regular scanning function, avoid virus scan during the
operation of this system and conduct the virus scan while the system control program is
not working.

SAFETY - 15



A\ SAFETY SUMMARY

Precautions for Proper Use (Cont’d)

Environment Settings in Personal Computer

In the personal computer (PC) of this instrument, the following environment settings for
execution of the PC SEM control program have been made prior to shipment from the factory.
Do not change these environmental settings in the PC for ensuring normal operation of the
instrument.

(a) USB Port Connection
In the SU6600, the PC serving as a user interface unit is connected to the SEM control
processor through the Universal Serial Bus (USB). The USB port 1 is assigned for this
connection. In cases where a USB-compliant external device such as an external
storage unit or printer is used, note that the availability of USB ports is limited. For
details, refer to the description concerning the handling of the PC.

(b) Display Screen Setting
The SU6600 is equipped with image display hardware.
For operation of this hardware, the display properties are preset as follows; 1280x1024
pixels, 24-bit true colors, 60-75Hz refreshing. If these properties are changed, normal
imaging will not be provided.

(c) Task Setting for SEM
In addition to the control program, a variety of programs including DLL files are used for
operation of the instrument.
If the Windows directory file is removed or the Registry settings are changed,
unpredictable results could occur in operation of the instrument. Note also that task or
process files should not be deleted using the Task Manager.

(d) Task Display Setting for IME (Input Method Editor for the Japanese Language)
The Microsoft IME tool (Japanese-language input tool) is presented on the topmost
position of the screen in the default setting condition.  Since the IME tool is not used for
operation of the instrument, put it onto the Taskbar.
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A

SAFETY SUMMARY

Precautions for Proper Use (Cont’d)

(€)

(f)

(9)

(h)

Screen Saver Setting

On the Screen Saver tab page of the Display Properties dialog box, do not turn on the
check box of “Password Protected”, or a SEM image will not be displayable after
restoration. To lock the Windows when you leave the PC temporarily, use the password
lock function that is available through SU6600 GUI operation.

Power Management Setting

In the power management function of the PC, the power save mode has been turned off
prior to shipment from the factory. Do not turn on the power save mode. If the power
save mode is set up, command communication between the PC and SEM is
disconnected to disable normal operation of the instrument.

Virtual Memory Setting
Do not change the virtual memory setting on the Performance tab page of the System
Properties dialog box.

Names of Image Files

Saved image data files are administered by the SEM Data Manager. Do not change or
delete the names of saved image data files by using the Windows File Manager or
Explorer.

If the name of an image data file is changed or deleted, there occurs a discrepancy
between administration data of the SEM Data Manager and actual data. In this case,
the SEM Data Manager issues an error message indicating a reference-disabled
condition. If this error message is presented, remove the name of the image data file
concerned from the administration data by using the Remove List function (Batch
Process) of the SEM Data Manager. If the image data file concerned is necessary,
reregister it by using the Add From File function.
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A\ SAFETY SUMMARY

Precautions for Proper Use (Cont’d)
OS Operation with SU6600 Control Program Active

The Task Manager can be launched from the Taskbar or by pressing the Ctrl, Alt, and Del
keys at the same time. However, if the current task is terminated or put in the
standby/pause/logoff state, normal operation may not be resumed at the time of recovery.
In this case, cancel the Task Manager to terminate the SU6600 control program.

USB Device Connection

When connecting a USB-compliant external device such as an external storage unit or printer
to the PC, follow the instructions given below.

(1) The USB port 1 is assigned for connection between the PC and the SEM control
processor. Note that the availability of USB ports is limited. For details, refer to the
description concerning the handling of the PC.

(2) Where a magneto-optical disk drive is connected, a heavy-load command execution such
as disk formatting or massive data copying may have an adverse effect on operation of
the instrument. To avoid this, quit the SU6600 control program once and then carry out
a heavy-load command as mentioned above.

(3) The error message “USB Not Connected” may be issued while the SU6600 control
program is active. In this case, the subsequent instrument operations are disabled. |If
this message is presented, exit Windows, shut down the PC, and turn off the power
switch of the display monitor. Then, wait for 30 seconds at least, and turn power on for
restarting.
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A\ SAFETY SUMMARY

Precautions for Proper Use (Cont’d)
Use of Another Windows Application

During execution of the SEM control program, particularly during image capture, image file
transfer or photograph recording, do not run another Windows application (such as the printer
application program or Internet Explorer) to prevent possible corruption of data.

Power Interruption

On occurrence of a momentary power voltage drop due to power interruption or lightning, the
PC of this instrument may become faulty or the system software, application software or data
may be damaged.

For protection against a possible momentary power voltage drop, it is advisable to use an AC
uninterruptible power supply unit.

Power Supply to Personal Computer (PC)

Do not turn off the DISPLAY switch during operation of the instrument. If so, power to the
PC is disconnected. If power to the PC is turned off while the hard disk or floppy disk is
being accessed, the PC may become faulty or data/software stored in it may be damaged.
Before turning off the DISPLAY switch, terminate the SU6600 control program and take the
Windows shutdown procedure (for automatic power-off). After making sure that the
message “It is now safe to turn power off” appears on the monitor, turn off the DISPLAY
switch.

If the PC hangs up due to any cause, take the procedure described in 4.4.11 for ensuring the
integrity of data stored in it.
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PRECAUTIONS ON HANDLING

For the sake of safety, the following points should be taken into consideration.

1. PRECAUTIONS FOR TRANSPORT

A CAUTION

(1) Customers must not attempt to transport the instrument by themselves since it is dangerous. It
must be transported under the supervision of our qualified specialists.

(2) Do not lift the instrument by holding the table. The strength of table fitting is not sufficient for
bearing the weight of display unit, approximately 200 kg. Should the table be lifted, the display unit
might fall and be damaged. Hence, it is recommended to remove the table and transport the
display unit independently when moving the instrument.

(3) The housing supports should be fitted in place before transport.

2. PRECAUTIONS FOR POWER CONNECTION

AWARNING

(1) Do not remove the front, rear and top covers of the housing and display unit. The high voltage
circuit within the unit constitutes a shock hazard.

(2) Connect the grounding wire correctly. Otherwise, not only will the instrument fail to operate
normally but also there is a shock hazard. Grounding should be left to the service engineer.

(3) Awvoid touching the connector of high voltage unit and the cable head of high voltage transformer.
The high voltage unit and the high voltage transformer voltages are from 10 kV to 30 kV, so
handling of dangerous parts such as high voltage connector and cable head should be left to the
service engineer.

(4) Do not touch the areas marked HAZARD. These areas are supplied with high voltage.

(5) Before replacing a fuse, turn off the main switch on the distribution board and make sure that the
AC power supply is off. If not, the AC power line near the fuse may cause an electric shock.

(6) To avoid burns, never touch the electron gun when it is being baked or during the cooling off period.
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A CAUTION

(1)

(2)

®3)

(4)

()

(6)

(7)

(8)

(9)

Never touch the electron gun with bare hands in the course of baking and cooling.
High temperature during baking may cause burns.

When using liquid nitrogen, wear leather gloves and protective glasses. There is danger if it
touches the skin as it can cause frostbite. Also, make sure there is enough ventilation in the room
to prevent oxygen deprivation.

When the anti-contamination trap is filled with liquid nitrogen, do not allow air to leak in the
specimen chamber. This will cause the deterioration of vacuum, leading to frost in the anti-
contamination trap.

When setting the specimen tilt and the stage Z to minimum, there is a danger of contact that could
scratch the specimen or objective lens. Be sure to use the special height gauge for setting the
specimen and set the specimen height to be not more than 0.5 mm higher than the level gauge.

Be careful not to hit your head when checking the specimen chamber because the movable
aperture and secondary electron detector, etc. are sticking out of the top area of the specimen
exchange chamber.

Do not place objects containing a magnetic powder in the specimen chamber.
The magnetism of the objective lens will attract the powder and it will attach to the magnetic pole of
objective lens. This causes a deterioration of performance.

Since a magnetic specimen is strongly attracted by the magnetic field of the objective lens, secure it
tightly to the specimen stage. If it is not tight enough, it may be drawn to the objective lens and
cause problems.

The oil rotary pump is a heavy object that weighs 30 kg. Be very careful if it must be lifted or
moved when performing maintenance.

When performing maintenance on the compressor, open the drain valve slowly and drain the
condensed water from the tank gradually. High air pressure inside the tank can cause dangerous
splashing and spraying of condensation if the drain is opened too quickly.

NOTICE:

(1)

(2)
3)

Allow an interval of at least 5 seconds between turning on or off the EVAC POWER and DISPLAY
POWER switches.

Replace the olil filter of the oil-sealed rotary pump every six months.

For the air compressor, perform draining of water, etc. with reference to the check card attached to
the instrument.
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(4) Do not press the EMERGENCY switch except in emergencies. Using this switch causes a
complete instrument shutdown that will necessitate complete instrument restarting.

(5) When attaching the electron gun cover, upon baking the gun, make sure the lead wires are not
touching the heater.

3. GENERAL PRECAUTIONS
(1) Maintenance items other than those described in this manual should be left to the service engineer.

(2) Replacement of the SE (Schottky emission) tip should be performed by a Hitachi High-Technologies
Corporation service representative.

4. MEASURES FOR EMERGENCY
(1) Turn off the main switch on the distribution board.
(2) After taking steps (1) and (2), carry out other suitable measures.

(3) Inform the service company.

5. CAUTIONS ON OPERATION
(1) During operation, occasionally confirm that the ion pumps are in a stable state.
IPL 2 x 10" Paor better
IP2  1x 10®° Paor better
(2) When leaving the instrument, press the HV OFF switch.

(3) Avoid using excessive fixing agent (conductive paste or the like) when setting the specimen onto
the specimen stub. It might contaminate the specimen.

(4) When HV off operation is impossible because of a software lock-up, the HV is shut off by turning

display power switch to off.
In this case, however, the gun air lock valve (GV) will not be closed. Press the Air switch to
introduce air into specimen exchange chamber. It will close the valve.
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(5)

Operation of gate valve of WDX detector

The interior of the optional WDX detector is evacuated by TMP via the specimen chamber of the
SEM. If the gate valve of the WDX is closed, the WDX will be cut off from the SEM specimen
chamber whereby evacuation will stop and the internal pressure will rise. And if the gate valve is
opened with the interior of WDX detector at a high pressure, the pressure in the SEM specimen
chamber will also rise and may cause the electron gun and/or TMP to malfunction. Be careful
about the following points in operating the WDX gate valve.

(&) Do not leave the WDX gate valve closed for a long time. The valve should not be closed for
more than one hour so that the internal pressure of WDX detector can be kept low.

(b) Prior to opening the WDX gate valve, be sure to turn OFF the SEM HV.
(c) After opening the WDX gate valve, check via the vacuum indicator on evacuation control panel
on the front of SEM main unit that the pressure of the SEM specimen chamber has returned to

the normal level.

(d) If leaving the WDX gate valve closed for a long time is unavoidable, take the following
procedure when opening it again.

o With the WDX gate valve kept closed, let air into the SEM specimen chamber temporarily.

¢ Evacuate the SEM specimen chamber and when it reaches around 50 Pa, open the WDX
gate valve.

6. OTHERS

(1)

Keep the instrument installation room under the following conditions even when the instrument is
not in operation.

Room temperature  5to 25 °C
Humidity Less than 60%

Evacuation must be performed continuously even when the instrument is not used for a long time.
An uninterruptible power supply must be provided for this purpose.
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7. ABOUT THE SE ELECTRON GUN

<Principle of SE electron gun>

The principle of the SE electron gun is illustrated in Fig. 1. The gun consists of a cathode, suppressor
electrode, and first and second anodes.

An extracting voltage (Vext) is applied between cathode and first anode, and electrons are emitted from the
cathode. The electrons are further accelerated by means of accelerating voltage (Vacc).

For the SE tip (cathode), an SE (Schottky Emission) electron source having a needle-shaped ZrO/W tip is
utilized which is normally heated to a temperature of about 1700 K by means of heating power supply Vf.

Vs is a suppressor voltage used to control unwanted thermo emission.

\Yi
le
Cathode =Vs _ =
Vext = = Vacc
Suppressor electrode | T\ =
Firstanode " “Wlll —‘7
Second anode il <l 7J77

Fig. 1 Principle of SE Electron Gun
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NOTICE: 1. The extracting voltage Vext is sometimes referred to as V1. Varying this voltage enables
increasing or reducing the emission current le. GUN brightness appearing on the HV
control dialog of the display unit is used to control the emission current from the gun by
varying the extracting voltage.

2. Accelerating voltage Vacc is also referred to as V0. This is variable from 0.5 kV up to 30 kV
in the SU6600.

3. The HV power unit that controls the electron gun is usually operated continuously like the
pump power unit, whereby Vf, Vs, Vext and le are maintained at the set values. Vacc is set
via the accelerating voltage on HV control dialog of the display unit.

4. The SE electron source was proposed by Dr N.W. Swanson et al. in the 1980s, and is widely
used as an electron source in electron beam systems because of the outstanding stability of
its emission current.

The stability of electron current is dependent on the vacuum level around the tip. An
ultrahigh vacuum of 107 Pa is thus required. And, continuous heating is essential for
maintaining the electron current stability.

8. Handling of PC

The PC has been set as follows when the instrument is shipped from the factory.

8.1 Login User Name

This is set as follows at shipment from the factory.

User Name Password | Group Having Access Right Application

SU6600 None Power Users Used for SEM operation.
System environment cannot be set.

Administrator hitachi Administrators Used for system management.
System environment setting etc. can be
made.

SEM ok Administrators Used for SEM maintenance. Do not
change the settings.

Notes: 1. Settings of Administrator for User name and PC-SEM for Password are permitted. Refer to the
WINDOWS SECTION of the instruction manual for the password setting method.

2. To create a new user name, select “Administrators” or “Power Users” for the “Group having access right”.
If set to “Users”, the PCSEM control software will not function normally.

PRECAUTION - 6



8.2 Setting of Window Properties

Click the right-hand button of the mouse on Desktop and select “Properties” from the menu that appears.

Desktop tab

Background: (none)

Screen Saver tab
Screen saver : (none)
Monitor power supply

(click power button) : power setting (always ON), monitor power OFF, hard disk power OFF, and set
system standby and system pause condition to “none”.

Design tab
Window and buttons . Windows XP style
Color scheme . setting (blue)

Effect (click Effect button) : Remove check from “Smoothen edges of screen font by following method”.
(If check mark is left at the above item, the data display characters will not
be so legible when displaying a SEM image of high brightness.)

Setting tab
Window resolution . 1280 x 1024 pixels
Window color : maximum (32 bits)

Windows refresh rate (click Detail
setting button and select Monitor tab) : 60 Hz (in case of LCD monitor)
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8.3 Security Setting for Drive D

The hard disk drive of the PC-SEM of the Windows XP model is partitioned into drives C and D. Drive D
should be used for saving data on SEM images etc. If two or more OS login user names are set for drive
D, then “Full control” should be set for the access right for the group name “Everyone” to allow sharing of
data. Data read/write to drive D is thus permitted for all of the login users via this setting. If this setting is
not made, then data read/write to drive D will be prevented because of a discrepancy in login user names,
and SEM images may not be saved by means of SEM control software or SEM Data Manager. Refer to
the description below for the setting method. (To change this setting, a sufficient understanding of
Windows setting procedure is essential.)

(1) Select drive D by means of Explorer, then select Folder Option from Tool on the menu displayed.

(2) Select Display tab on the Folder Option dialog, remove the check from Use simplified file
sharing on the Detail setting list, then click OK.

(3) Select drive D via Explorer, then click the right-hand button of the mouse and select Properties.

(4) Select Security tab on Properties dialog, then select Everyone from the Group name or user
name list. (If Everyone doesn’t appear on the list, click Add button, click Detail setting button on
the Select user or group dialog that appears, then click Search now button and Everyone will
appear on the list, so click OK.) Next, put a check at Full control on the Everyone access right
list and click OK.
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8.4 Task Bar Setting

The task bar is set as follows at shipment from the factory. Even if this setting is changed, the SEM
software operation will not be affected.

(1) Language bar : Set at minimum.

(2) Task bar (click right-hand button of
mouse on task bar and select Properties) : Put a check at Hide task bar automatically.

(3) Start menu (select Start menu tab) Select [Start menul].
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SPECIFICATION

1. Specifications for Hitachi SU6600 SEM

1.1

Resolution

1.2 nm (Accelerating voltage 30 kV WD=5mm) Magnification 180,000x

3.0 nm (Accelerating voltage 1 kV WD= 4 mm) Magnification 80,000x

3.5 nm (Accelerating voltage 30 kV WD=8mm specimen chamber vacuum 10Pa) Magnification 80,000x

1.2

X 10 ~

1.3
(1)
(@)
()
(4)

(5)

(6)

Magnification

X 600,000

Electron Optics

Electron gun ZrO/W Schottky emission type
Accelerating voltage (Vacc) 0.5to 30 kV (in 100 V steps)
Lens 3-stage electromagnetic lens, reduction type

Objective lens aperture Movable aperture (4 holes selectable/alignable outside the column).
Self-cleaning thin aperture

Astigmatism correction coil
(stigmator)  Electromagnetic type

Scanning coil 2-stage electromagnetic-deflection type
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1.4 Specimen Stage

1.5

(1)
(2)

(3)

(4)

(5)

Motion
X Traverse 0 to 110 mm (continuous)
Y Traverse 0 to 110 mm (continuous)
Z Traverse 4.0 to 40.0 mm (continuous)
Tilt -5°to +70°
Rotation 360° (continuous)
Specimen size Max. 150 mm (diameter)

(airlock type specimen exchange)

Display Unit

Display type Flicker- free image on PC monitor (full scanning speeds)

Viewing monitor Type 19 (or appropriate size) LCD
(1280 x 1024 pixels)

Scanning modes Normal scan,
Reduced area scan,

Line scan,

Spot analysis,

Average concentration analysis,
Split/Dual magnification

Scanning speeds TV scan : (640 x 480 pixel display: 25/30 frames/s)
Fast scan : (full screen display: 6.25/7.5 frames/s)
Slow scan : (full screen display: 1/0.9, 4/3.3, 20/16, 40/32, 80/64 s/frame)

(640 x 480 pixel display: 0.5/0.4, 2/1.7, 10/8, 20/16, 40/32 s/frame)

For photographing:
(2560 x 1920 pixels: 40/32, 80/64, 160/128, 320/256 s/frame)
(Values indicated above are at 50 Hz/60 Hz.)

TV : NTSC signal
Signal processing modes  Automatic brightness control,
Gamma control,

Automatic focus,
Automatic stigmator
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(6) Automatic data display Image number, accelerating voltage, magnification, micron bar, micron
value, date/time and working distance can be printed on the film.

(7) Data entry Alphanumeric characters and marks can be written on the image from the keyboard.
Also, figures (circles, rectangles, arrows, dimensional lines) can be drawn on the image by mouse
operation.

(8) Electrical image shift +20 um (WD = 15 mm)

1.6 Evacuation System

(1) Systemtype Fully automatic pneumatic-valve system

(2) Ultimate vacuum levels
Specimen chamber : 7 x 10™ Pa or better
Electron gun chamber: IP1, 1 x 10" Pa or better
IP2; 1 x 10° Pa or better

(3) Specimen chamber vacuum level setup range : 10 ~ 300 Pa
(4) Vacuum pumps

Electron optical system : 2 ion pumps

Specimen chamber : 1 turbo molecular pump

2 oil rotary pump should be provided by user.

(5) Compressor 1 oil-less type compressor should be provided by user.

1.7 Protection Devices

Warning devices Power failure, inadequate vacuum
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INSTALLATION CONDITIONS

1. Power Requirements

100 V AC (+10%), single phase, 50/60 Hz, 4 kVA
For using a voltage other than 100 V AC, an isolation transformer should be provided by the user.
User should provide exclusive grounding of less than 100 ohms in ground resistance.

2. Physical Dimensions

Main unit
Display unit

HV tank unit

Oil rotary pump :
Air compressor :

Weight

840 (W) x 966 (D) x 1660 (H) mm........ 670 kg
1000 (W) x 1005 (D) x 1200 (H) mm.... 205 kg

754 (W) x 394 (D) x 775 (H) mm.......... 140 kg
526 (W) x 235 (D) x 306 (H) mm.......... 28 kg
400 (W) x 230 (D) x 550 (H) mm.......... 18 kg
200 (W) x 180 (D) x 160 (H) mm.......... 40 kg

3. Installation Environment

3.1 Ambient Temperature
15 °C to 25 °C (temperature variation 0.5 °C/10 min)

3.2 Relative Humidity

Less than 60%, without condensation

3.3 Stray Magnetic Field

Frequency Component | Frequency
Synchronous with Component
Accelerating | Working | Magnificatio | Power Supply AC Asynchronous with - .
Voltage Distance n Magnetic Field Power Supply DC Change with Time (drift)
(effective value) Magnetic Field
Fluctuation
150 nT (horizontal) 170 nT (horizontal) 200 nT/min (horizontal)
Allowable 30kv 50mm | 180,000 240 nT (vertical) 270 nT (vertical) 490 nT/min (vertical)
value 80 nT (horizontal) 90 nT (horizontal) 300 nT/min (horizontal)
Lkv 40mm | 80,000 120 nT (vertical) 120 nT (vertical) 500 nT/min (vertical)
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3.4 Floor Vibration

Allowable horizontal amplitude (X, Y)

Allowable vertical amplitude (2)

Frequency Amplitude Frequency Amplitude
1.0Hz 18 um p-p or less 1.0Hz 40 um p-p or less
1.5Hz 8.4 um p-p or less 2.0 Hz 21 um p-p or less
2.0Hz 2.9 pm p-p or less 3.0Hz 8.2 pm p-p or less
2.5Hz 3.4 um p-p or less 4.0 Hz 3.3 um p-p or less
3.0Hz 6.2 pm p-p or less 5.0 Hz 1.1 pm p-p or less
4.0 Hz 5.3 um p-p or less 5.5 Hz 1.0 um p-p or less
5.0 Hz 5.2 pm p-p or less 6.0 Hz 1.0 pm p-p or less
6.0 Hz 3.3 um p-p or less 7.0 Hz 1.0 um p-p or less
7.0 Hz 2.9 pm p-p or less 8.0 Hz 1.2 pm p-p or less
10.0 Hz 6.0 um p-p or less 10.0 Hz 1.4 uym p-p or less

The allowable amplitude corresponds to an image deviation of less than 0.2 mm on a micrograph at

magnification 220,000x

3.5 Acoustic Noise

Sound waves are liable to cause image disturbance (similar to that caused by floor vibration).

noise should be kept under the levels indicated below.

These levels cause an image fluctuation corresponding to about 0.2 mm on micrograph data (125 x 95 mm)

at a magnification of 180,000x.

Frequency: Allowable Noise Level
f <140 72 dB or less
140 < f< 250 60 dB or less
250 << 800 57 dB or less
800 < f <2000 52 dB or less
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MODEL SU6600 SCHOTTKY EMISSION

SCANNING ELECTRON MICROSCOPE
(User’s Operation/Maintenance Edition)
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1.

INSTALLATION

Only the persons who have been trained by a certified engineer of the manufacturer are allowed to carry
out the installation work described below.

1.1

111

Installation Requirements

General

For installing the Model SU6600, the sites and conditions mentioned below must be avoided.

(1)
(2)
(3)

(4)
(5)
(6)
(7)
(8)
(9)
(10)

1.1.2

(1)

(2)

3)

1.1.3
(1)

Room located in the vicinity of transformer substation
Room located in the vicinity of elevator

Location near electric equipment consuming a large quantity of power (e.g., electric furnace) or its
power supply

Location near spark discharge source or high-frequency apparatus
Room filled with gas which corrodes metals

Place exposed to direct sunlight or strong draft

Dusty place

Location subjected to severe vibrations

Using ground wire common to other electric equipment

Location adjacent to radio or sound wave source

Room Temperature, Humidity and Altitude y

Room temperature  15to 25 °C

Temperature fluctuation should preferably be less than 5 °C during operation of the instrument.
Humidity 60% or less

The instrument should desirably be operated in an air-conditioned room.

Altitude Up to 2000 m

Line Power Requirement

Single-phase AC 100 V, 4 kVA, 50/60 Hz (for main unit)
Continuous energization is required. And, the allowable line voltage fluctuation is +10% maximum.

NOTICE: Line power fluctuation should be slow; an abrupt fluctuation is not permitted.

(2)

(3)

The main column unit should be located within 10 m of the power distribution board on the wall
(since input AC cord is only 10 m long).

Be sure to use an exclusive power switch on the distribution board, which is provided by the user,
and feed the power through the switch.



1.1 Installation Requirements

1.1.4 Grounding

Connect the instrument to ground based on the standard of your country.
Avoid sharing the ground terminal with other power equipments. Be sure to ground the instrument

independently.

1.1.5 Water Supply and Drain

The SU6600 does not require water supply or drainage.

1.1.6 Stray Magnetic Field

You should measure the stray magnetic field at the installation room for the Model SU6600 in advance.
When the requirements given in Table 1-1 are satisfied, no image trouble will occur.

Avoid locations at which abrupt electric current change or magnetic field change might occur due to the
presence of a large-sized magnetic clutch or power cable for other equipment.

Table 1-1 Stray Magnetic Field (at image recording)

Frequency Frequenc
Component q y
Component
. . Synchronous . . .
Accelerating [ Working e 4 Asynchronous with Change with Time
. Magnification | with Power .
Voltage Distance Power Supply DC (drift)
Supply AC S
Lo Magnetic Field
Magnetic Field X
. Fluctuation
(effective value)
150 nT (horizontal) | 80 nT (horizontal) 200 nT/min (horizontal)
Allowable | 20 ¥V 50mm | 180,000x 240 nT (vertical) | 120 nT (vertical) 490 nT/min (vertical)
value 80 nT (horizontal) |90 nT (horizontal) 300 nT/min (horizontal)
Lkv 4.0mm 80,000x 120 nT (vertical) 120 nT (vertical) 500 nT/min (vertical)
nT: Nanotesla
NOTICE:

1. The frequency component synchronous with power supply (AC magnetic field) is an effective value.
Therefore, its allowable value should be increased to 2.8 times for evaluation in terms of p-p (peak
to peak) value.

2. The DC magnetic field fluctuation stands for a rapid change of stray magnetic field over time. A
gradual and moderate change over time is handled as a slow variation (drift).

3.  The variation (drift) of stray magnetic field signifies a difference (maximum drift) between the
maximum and minimum levels within the specified time (1 minute).

4.  The allowable value of AC magnetic field is determined so that image distortion (elongation,

contraction or curving) at the specified magnification will not exceed 0.5 mm.
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The allowable value of DC magnetic field fluctuation is determined so that image disturbance (image
shift or spike noise) at the specified magnification will not exceed 0.2 mm on a micrograph.

The allowable value of variation (drift) in stray magnetic field is determined so that image sway due
to that variation will not exceed 0.5 mm on a micrograph taken at the specified magnification.

Fluctuation-free DC component (excluding terrestrial magnetic field) of stray magnetic field will not
cause the electron beam to sway. Therefore, image remains unaffected so far as the field strength
is within a few ten uT.

The allowable values given in Table 1-1 are applicable at the specified working distances. Ata
longer working distance, the allowable value of stray magnetic field becomes smaller. (Namely,
image is apt to be affected by stray magnetic field.)



1.1 Installation Requirements

1.1.7 Floor Vibration

You should measure the floor vibration at the place for installing the Model SU6600 in advance. When the
requirements given in Table 1-2 are satisfied, no image trouble will occur.

If the instrument is installed on the first floor in a reinforced concrete or steel frame building, the instrument
performance will not be degraded by external vibrations so long as vibration sources such as heavy-duty
machine tools or transportation facilities (electric car, for example) are not operated nearby.

Table 1-2 Allowable Vibration

Allowable horizontal amplitude (X, Allowable vertical amplitude (2)
Y)

Frequency Amplitude Frequency Amplitude
1.0Hz 18 pum p-p or less 1.0Hz 40 um p-p or less
15Hz 8.4 um p-p or less 2.0Hz 21 pm p-p or less
2.0Hz 2.9 um p-p or less 3.0Hz 8.2 um p-p or less
2.5Hz 3.4 um p-p or less 4.0 Hz 3.3 um p-p or less
3.0Hz 6.2 um p-p or less 5.0 Hz 1.1 um p-p or less
4.0 Hz 5.3 um p-p or less 5.5Hz 1.0 um p-p or less
5.0 Hz 5.2 um p-p or less 6.0 Hz 1.0 um p-p or less
6.0 Hz 3.3 um p-p or less 7.0 Hz 1.0 um p-p or less
7.0 Hz 2.9 um p-p or less 8.0 Hz 1.2 um p-p or less
10.0 Hz 6.0 um p-p or less 10.0 Hz 1.4 um p-p or less

The allowable amplitude corresponds to an image deviation of less than 0.2 mm on a micrograph at a
magnification of 180,000x.

Figure 1-1 shows the relation between frequency of floor vibration and vibration transmittance of the
instrument. Since the vibration transmittance is maximum at the resonance point (about

2 Hz) of the anti-vibration mount provided with the instrument, the allowable amplitude is minimum at this
point.
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NOTICE: Please consult with us if the floor vibration exceeds the allowable values.
(Vibration should be measured in advance if it is expected to cause a disturbance.)

. >: Low frequency
| vibration range
I
I

Transmittance Tr

. 5Hz Freauencv: fn
Resonance point

Fig. 1-1 Vibration Transmittance - Frequency Characteristics

1.1.8 Power Line Noise and Electric Field Noise

Image troubles may be observed when a device as given in Table 1-3 or its power line is installed nearby or,
even if it is distant, it is a heavy-duty type. When selecting the installation site, therefore, whether a
source of interference is located nearby or not must be checked.

In case an equipment energized by power of a frequency different from the commercial frequency
employed on the Model SU6600 or the power line for it is located nearby, scan synchronization with power
line frequency will become ineffective. Such a location should be avoided.



1.1 Installation Requirements

Table 1-3 External Noise Sources

. Noise :
Classification Source Equipment
Source
Small-sized Electric equipment Electric discharge Flasher (neon sign, ornamental
electric with contacts (spark, arc) electric bulb), relay, electromagnetic
equipments contactor, thermostat (warmer,
refrigerator, heating iron), cash
register
Equipment utilizing Electric discharge Electric drill, laboratory engine, motor
commutator motor (spark, arc), of sewing machine, cleaner, food
sliding contact mixer, shaver, massaging machine
Electric discharge Glow discharge Neon discharge tube, high pressure
tube mercury arc lamp
Controller utilizing Phase control Thyristor dimmer, inverter
semiconductor (transient noise)
Equipment Industrial high Disturbance signal* | Industrial high frequency heater, high
using high frequency equipment frequency electric welder, microwave
frequency oven
Medical high Disturbance signal* | VHF/UHF fulgurators, electric scalpel
frequency equipment
Equipment utilizing Disturbance signal* | Flaw detector, depth sounder, fish
ultrasonic wave finder, ultrasonic cleaner
Power Power cable High voltage, large | Induction of commercial frequency
equipment (transmission line) current (electrostatic induction,
electromagnetic induction, current
leaking in ground)
Electric discharge Corona, poor insulator, poor contact
(corona, arc) due to corroded metal (arc discharge)
Electric railroad/train | Electric discharge Trolley wire, internal equipment,
(spark, arc) rectifier
Reflection From car body
Internal Automobile Electric discharge Ignition system
com_bustlon Other Dynamo, voltage regulator, wiper,
engine horn, winker
Wireless Large-power Signal radiation* Broadcasting equipment, radar
cor_n.munlcatmn tran_smssmn Disturbance High-frequency transmitter
facilities equipment

radiation

*

The asterisked signal is required in the relevant system, but becomes a disturbance signal for other systems.
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1.1.9 Disturbance by Sound Waves

Sound waves (vibrations of air) adversely affect the Model SU6600 regardless of their frequency and may
cause image trouble. To prevent this, confirm before installation that equipment that may cause a sonic
disturbance is not located in the vicinity of the SU6600.

If such equipment exists, then check for noise level.

The effect of noise on a SEM image varies with the noise frequency. The allowable sound pressure level
(C characteristic) at the SU6600 installation site versus noise frequency is indicated in Table 1-4.

In general, the sound pressure level decreases with an increase of noise frequency, and the frequency
varies with the cause of the noise.

It is therefore necessary to carry out noise frequency analysis at the installation site of the SU6600 to check
the degree of noise (effective factor) in each case. If the noise frequency matches the resonance
frequency of the instrument, then image disturbance may occur even when noise is within the allowable
level.

(Allowable level will decrease below 60 dB at a noise frequency around 150 Hz (10 Hz), and the level will
also decrease below 57 dB at a noise frequency around 370 Hz (10 Hz).)

Table 1-4 Allowable Noise Level (C characteristic)

Frequency: f (Hz) Allowable Noise
Level
f<140 72 dB or less
140 <f< 250 60 dB or less
250 <f< 800 57 dB or less
800 < f <2000 52 dB or less

1.1.10 Site Requirements

(1) Space required
A room of about 3.8 m x 3.5 m is desirable.

(2) Minimum dimensions of entrance
1.1 m (W) x 1.8 m (H)

(3) Durability of floor

Floor loading capability (N/m?) S Total weight of equipment (kg) x 9.8

3 Floor area of the room (m?)

(4) Instrument layout
See Fig. 1-2 for a layout example.



1.1 Installation Requirements

y 3800 .
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3 o High voltage unit
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800 (*1) | . 840 1000 |
Unit (mm) < 1100 .

* Separate from the wall by 800 mm or more to allow maintenance.

Fig. 1-2 Installation Layout Example

NOTICE: 1. A space of around 800 mm must be reserved on the left side of the instrument for
maintenance.



1.2 Items for Customer to Prepare

The items indicated in Table 1-5 should be prepared by the customer prior to installation.

Table 1-5 Items for Customer to Prepare

Name of Item Quantity Remarks

Ethanol 500 mL Used for cleaning parts

Acetone 500 mL Used for cleaning parts

Vacuum evaporator 1 set Used to evaporate carbon onto specimen or to bake
aperture plate

Magnetron sputtering coater 1 set Used to coat metal onto specimen, or to coat metal onto
aperture plate after baking

Ultrasonic cleaner 1 set Used for cleaning parts

Desiccator or the like 1 set For storing specimens and parts

Stereo-microscope 1 set For checking specimens

Both-side conductive tape 1 roll For fixing large specimens (in low-magnification use)

Conductive paste 209 For fixing specimens (in high-magnification use)

1.3 Wiring

Only the persons who have been trained by a certified engineer of the manufacturer are allowed
to carry out the maintenance work described below.

Only cautions with respect to wiring are described here.



1.3 Wiring

1.3.1 Power Supply and Ground Wiring

The instrument operates only with a power supply of AC100 V.
If using a power voltage other than AC100 V, the double insulation transformer
(option) is required.
The transformer shall be positioned after the MAIN switch of SU6600. Fig. 1-3
shows connection of the step down transformer.

Safety circuit Remove short cable
MAIN-ELB / Current
i : breaker
100/200V IN ﬂ : O\O 0 O100V ﬂ
E ! T tt S - So—
"""""" b Lo
200 V: 32 A | .___:] ‘[:__J . —C6 o—
100V: 40A S e N —0 b—
' StepDownTran '

UL/CE: Double Insulation

Fig. 1-3 Connection of the Step down Transformer (1)

To connect the transformer, remove the left side part of the rear cover of display unit.

Remove the two short circuit cables connected on the TB1 terminal of the power distribution unit.
Connect the input cable of the transformer to 1(L) and 2(N), and the output cable of the
transformer to 3(L) and 4(N) terminals of the TB1. Refer to the following Fig. 1-4 for connection.

Remove short cables

f

TB1 TRANS (OPTION)
1L) 2(N) 3(L) 4(N)

L@ ® ®®
* * (M5 Screw)

vv | |

To step down From Transformer
transformer (AC100V IN)

Fixing band for cable to transformer

Main power  To column To step down
unit transformer

Fig. 1-4 Connection of the Step down Transformer (2)
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The cables of the step down transformer shall be prepared locally with the transformer.

Use cables of 8 square mm diameter with M5 wire terminal.

ACAUTION: Be sure that the output of the step down transformer is AC 100 V £ 10%. Irregular
connection causing higher voltage will result in serious damage to the equipment.

Alternately the step down transformer may be located at the input of SU6600.
In this case, connect the input of the transformer to the main breaker of the site power supply.

Connect the output to the Main breaker (ELB) of SU6600. Refer to Fig. 1-5 for the connection.

However, the former method (locating the step down transformer next to the SU6600 main breaker) is
strongly recommended for safety.

Safety circuit

MAIN-ELB

__________________________ . Current
100/ ; ; breaker
200 V; ' 100V! _Short Cable _

00 0; O ﬂ
Step down transformer e

Fig. 1-5 Connection of the Step down Transformer (3)

In both of the above cases, ground the instrument at a grounding resistance lower than
100 ohms. The grounding terminal must not be common to other electric equipment, i.e. exclusive
grounding should be provided.

NOTE: The instrument is provided with one of the following two types of main ELB.

(1) For use with 200 to 240 V power line
Leakage current breaker (with key lock, CE/UL conformity)

Capacity 6.4 kVA
Maximum current . 32A
Sensitive current : 30 mA

Short-circuit breaking capacity: 25 kA

(2) For use with 100 V power line
Leakage current breaker (without key lock, CE or UL non-conformity)

Capacity © 4 kVA
Maximum current : 40 A
Sensitive current 30 mA

Short-circuit breaking capacity: 5 kA

Instruments shipped to the USA and Europe and required to meet the S2 guideline are provided with the
type in (1) above.



2. FUNCTIONS

Figures 2-1 shows the appearance of the Model SU6600. X-ray analysis units (EDX and WDX) and the
crystal orientation measurement units (EBSP), which are optional hardware, are not included with the
SU6600.

Main unit Display unit

Fig. 2-1 Model SU6600 System



2.1 Control Knobs and Switches on Main Unit

2.1 Control Knobs and Switches on Main Unit

2.1.1 Main Unit (Column)

Figure 2-2 shows the appearance of the SU6600 main unit-

Electron gun

Anode aperture

GV

Objective movable aperture
(Electron gun valve)

Differential vacuum
aperture
Insertion unit

Secondary electron /

detector

Specimen goniometer

Evacuation control panel

Fig. 2-2 SU6600 Main Unit



2.1.2 Electron Optical Column

Figure 2-3 shows the sectional view of the SU660

Electron gun

Anode aperture

First condenser lens

2.1

0 column.

—IP1

GV (electron gun valve)

Obj. movable aper.

IP2

Def. coll \\

Specimen goniometer\

:

[ }J C [ J — Second cond. lens

// Obj. lens
N N / .
,/
| MK _
I N Differential vacuum
I aperture.
Specimen
\ Sp. Chamber

Fig. 2-3 Sectional View of SU6600 Column
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2.1.3 Specimen Stage

Figure 2-4 shows the appearance of specimen stage.

Range of movement in X direction
Range of movement in Y direction

Range of movement in Z direction

Range of movement in R direction

Range of movement in T direction

Fine aperture control X knob

Aperture selector

Fine Aperture control Y knob

Absorbed current measuring
connector

Fig. 2-4 Large Specimen Stage

0to 110 mm
0to 110 mm

WD =4 to 40 mm
(X-ray analysis position is at 15 mm working distance)

360° continuously
-5°to 70°

2-4



2.1.4 Specimen Exchange

Figure 2-5 shows the specimen exchange.

Specimen exchange
control switches

Exchange chamber  Viewing window

Exchange rod

Fig. 2-5 Specimen Exchange

21
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2.1.5 Evacuation System

Figure 2-6 shows the block diagram of evacuating system.

IP1, IP2
TMP
RP1~RP2
BT

XV

MV1, MV2
GV
AV1~AV9
NV
LV1~LV2
LV3
PI1~Pl4
PeG

GC
IP1
MV1 —1
]
MV2 . va P2
ZAN [
IC2 AV6
| X
xv X *C C
AVS —O P14
PE CF;'E> —— AR
PI LV3
RP2
Vo NV AV7 —@ PI1
|
PI2 LVZX_
T™MP
BT LV1
AV X RP1
Fig. 2-6 Evacuating System
lon pumps
Turbo-molecular pump
Rotary pump
Buffer tank

Keeps backing pressure for the TMP while RP is evacuating specimen exchange
chamber.

A gate valve between the specimen chamber and the specimen exchange chamber,
the XV opens during specimen exchange and closes during image observation.
Manual valves to evacuate gun and intermediate chambers

An isolation valve between the electron gun and the specimen chamber, the GV4
works in tandem with the application of a high voltage to the electron gun and operates
automatically.

Auto valves

These valves operate automatically, such as during the switching between high- and
low-vacuum modes, by means of evacuation system control signals.

This is a needle valve that control the vacuum level in the specimen chamber in low-
vacuum mode.

Leak valves to vent rotary pumps

Leak value that vents the specimen exchange chamber.

Pirani vacuum gauges (for measuring low vacuum levels)

Penning vacuum gauge (for measuring high vacuum levels)

2-6
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2.1.6 Evacuation Control Panel

Figure 2-7 shows the control panel for evacuation.

STAGE POWER switch

EVAC POWER switch

IP RESET switches

10N POMP BACK UP

K
(9T}

- MY ON

= AL ON

BATTERY
OPERATION
A

S.C EVAC switch

S.C AIR switch EMERGENCY OFF switch

Display/Operation area

P RESET BC CONTACL
[ (1] VAC aR

IP POWER switch

IP Backup PS
operation area
(Option)

EMERGENCY OFF switch
EVAC POWER switch
STAGE POWER switch

IP Backup PS operation area :

IP POWER switches
IP RESET switches

SC EVAC switch
SC AIR switch
Vacuum mode indicator light

TMP indicator lamps

APT HEAT switch

TMP
indicator lamp

APT HEAT

Vac. mode status switch

[N-MODE, ON]

Fig. 2-7 Evacuation Control Panel

Shuts down SU6600 entirely in an emergency.

Main switch of evacuation system.

Main switch of stage controller .

Optional ion pump backup power supply operation area.

Power switches of ion pump high voltage.

Reset switches of ion pump high voltage.

Lamps inside of switches light up when IP high voltage is ON.

Starts specimen chamber evacuation. The lamp blinks while the
sequence is progressing.

Starts introduction of air into specimen chamber.

Lights up when the specimen chamber is in the low-vacuum mode.
POWER lamp indicates TMP power is ON. NORMAL shows the TMP is
in a normal running state.

When turned to AUTO, the heaters of objective lens aperture and
aperture under the gun valve will turn on when specimen chamber
vacuum is high. When turned to DEGAS, the heater is kept at higher
temperature for degassing. Set to AUTO for normal operation.

The lamp is lit while heater current is ON.
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2.1.7 Evacuation Control Panel (Display/Operation Area)

Figure 2-8 shows the Display/Operation area.

Numeric/character display

EVAC CONTROL
MLILTI INDICATOR

& 1] = =,
I

! L

MODE  SELECT

Status indicator lamps

Display mode
selection switches Operation switches

Fig. 2-8 Display/Operation Area

Vacuum of each chamber, status of evacuation sequence and messages are displayed on this area.

« Status indicator lamps :
When each lamp (IP1 to BAKE) is lit, it shows that the corresponding chamber has good vacuum.
A blinking lamp shows that the numeric/character display is indicating vacuum of the corresponding
chamber. For example, when the SC lamp is blinking and the displayed value is 3E-3,