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Notice g

Th ioni
€ information in this manual, which is based on specifications believed correct at the time

o icati
f publications, is subject to change without notice due to improvements made in the instrument.
your nearest JEOL

In order to assist us in preparing future documentation, please advise

Service office if you find any errors in this manual.

* This manual has been prepared using a desktop publishing system in which photographs and

drawings are read by the use of an image scanner.

Therefore, details of some of the photos may not be as clear as those of the originals.

In no event will JEOL Ltd. be liable for, indirect, incidental or consequential damages resulting

from the use of software of this instrument must not be modified without leave-

JEOL Ltd. assumes no responsibility for effect of such modifications.

This instrument must not be modified, and products other than those manufactured by JEOL
™ I = Ltd. must not be attached to this instrument, without prior written permission.

, ’,‘ If any such modification or attachment is made, all the stipulated warranties and services

contacted by JEOL Ltd. or its affiliated company will be void.

* This manual is copyrighted. Al rights are reserved. This document may not, in whole or part,
be copied, photocopied, reproduced, translated or reduced to any electronic medium or
machine readable from without prior consent, in writing, from JEOL Ltd.

* When this manual or the software described in this manual is furnished under a license

agreement, it may only be used or copied in accordance with the terms of such license

agreement.




Safety Precautions

To ensure that you use
to starting Operation or
The descriptions below
Contact your local servi

ons prior
; fety precauti
his instrument correctly, read carefully following safety
Maintenance. ,

; ) ety
contain important information related to saf ty sz N o]
Ce center whenever you are unclear about an ope

ary.
it whenever necess
Please keep the operation manual on hand so that you can consult

The safety definitions y

i as follows:
ir meanings are
d in our company’s operation manuals and their me
se

in death
ich. i ided, may result in
A WARNING: A potentially hazardous situation which, if not avoid
Or serious injury. 57 T
A CAUTION: A potentially hazardous situation which, if not avoi
minor injury or material damage.
-

i r touch
low instructions and neve
The following marks represent potential hazards. Please follow the in

the parts marked with these signs.
‘Beware of di blo
- Beware of high temperature Don't disasse!
slectric shiock -




o any other location than that specified,

« Never remove the grounding wire or connect itt

due to the risk of electric shock. ;
e instrument, various hazards are expected.

o Ifiti h
If it is necessary to move t nstrument, check the

Confirm the specifications and installation requirements for the |
er.
state of the new installation site and consult your local service cent il
« When performing maintenance, checks, or routine operations, never stan

operation console table on instrument frame.

Warnings for replacing the oil diffusion pump '
ly after its

Be sure not to touch the boiler or cover of the oil diffusion pump immediate
heater has broken, because these parts are very hot and you may receive & burn.
To cool the heated parts to room temperature, maintain the flow of cooling water for at

least 30 minutes.

Warnings for replacing 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.

A\ CAUTIONS

General cautions
« If an abnormality occurs in the instrument, stop it immediately. To stop the instrument follow -
.ﬁ-_e{._instrucﬁons. then contact your local service center. ﬁ

-« Ifa power failure occurs, the instrument will automatically stop. When the power resumes,
~ restart the instrument.

‘water failure occurs, the main power is shut down auto- matically. When the water

ly is restored, restart the instrument.

nstalling the specimen holder or inserting the objective lens aperture, take care not

ope column will sway a little when you operate the knobs. Take care not to get
ccaught in any clearance resulting from this sway.
i nt that has been installed properly will usually not vibrate or emit any unusual

hould this occur, stop the instrument immediately and contact your local service center

€



Cautions conceming the vacuum pump oil

roper
When the vacuum PUMp oil is replaced or vacuum pump is repaired., process the oil in the prope
way.

- G ERTTAT

Cautions concerning the oil rotary pump

= ) ] i ou do
Be sure not to disconnect the rubber hose from the oil rotary pump during operation. i
s i i us
$0. the oil in the oil diffusion pump will flow back to the microscope column, causing serio

damage to the instrument. with
" Donatlet the oil level of the oil rotary pump fall below the lower limit. If the pump operates

only a small quantity of oil, trouble may occur.

ﬁ Cautions when disassembling and cleaning the microscope column N
* When it becomes necessary to perform maintenance that requires disassembling and cleaning

. q i i i w
of the microscope column or replacement of parts other than those specified in Maintenance,

contact your local service center.
: i le
* When you clean microscope column components, use as a cleaning agent a nonflammab

highly volatile, highly efficient solvent that is free from impurities and is not harmful to the human
body. Be sure to use the solvent in a location free from combustible material and sources of
ignition and with open windows or proper ventilation, regardiess of the quantity used.

* When you use a cleaning agent, be sure to wear protective gloves that are resistant to the

solvent.

ur hands and feet are not splashed

that your hands and feet are not

temperature, take care not to touch

care not to touch it with bare
‘temperature.




= Specimen heating stage
1) Since the specimen holder in use is kept at the hig e
" 3 T,
it with bare hands. When removing the specimen heating holde

h temperature, take care not to touch
t until it’s temperature

reaches to room temperature.
2) When removing the specimen heating stage, take care that it is heavy.
« Specimen tensile stage
When removing the specimen tensile stage, take care that itis heavy-
+ Energy dispersive X-ray analyzer
1) Do notinstall or remove the energy dispersive
by yourself. If such a necessity arises, contact your local service center.
2) Use a stable and safe stool when replenishing liquid nitrogen into the tank. Take care
that your hands and feet are not splashed with liquid nitrogen during replenishment.
3) Take care not to touch the analyzer drive motor shaft during measurement.
4) The analyzer window uses a beryllium thin film for light element detection. Beryllium is
harmful to the human body, so take particular care when handling the analyzer.

X- ray analyzer on or from the instrument

+ Standard specimen for X - ray analysis

When beryllium is embedded in the standard specimen, store and manage the specimen
very carefully. When disposing of berylliurh. use an appropriate method.

+ lon pump
A person who wears a medical appliance such as a pacemaker may be affected by magnetic
fields and must therefore keep well away from the SEM.

« Film holder

Whe ‘handling developing solution for instant film, read carefully the directions given in

) aker's instruction manual.
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1.1 Outline

:::::::'::: !:(Iectron microscope allows you to observe full coverage of 125mm Tﬂiameter be

+Y and R (rotation) movements of the specimen stage. All operations can
Performed by using a mouse of a personal computer. Practical auto- functions, such as auto-
9un-alignment, auto- focusing, auto- astigmatism- correction and auto- contrast/brightness=
aclustment, are completely provided. The optimum conditons forimage observation can easly
be set with the r ecipe function. Moreover, the simplified DTP (desk top publishing) function helps
You to make a report. Thus, a full use of the personal computer makes all SEM works, from
instrument evacuation to image observation and report making, easy and efficient.
Since an energy dispersive spectrometer and one channel of wavelength dispersive spectrometer
can be attached simultaneously to the microscope, the application of this instrument can be
€Xpanded from high resolution morphological observation to elemental analysis of a specimen.

1.2 Specifications

Performance
= Resolution (SEI): 3.5nm guaranteed (Acc. volt 30kV, WD&mm)
* Magnification: X 18 (WD

on Image)
condary electron detector)




1.2 Specifications

Electron optical system (EOS)
* Electron gun

Accyv. volt: 0.5 to 30kV (53 steps) : i)
(0.5 to 3kV: variable in 100V steps, 3 to 30kV: variable in

Filament: Precentered W hairpin filament :
LaBk single crystal filament is optionally available.

Bias voltage: Self-bias

Electromagnetic 2- stage deflection type .
Automatic gun control provided (auto bias voltage setting,
filament heating current setting and auto gun alignment)

Alignment:
Auto gun alignment:

auto

Beam blanking: Provided

» Lens system
Condenser lens (CL):  Electromagnetic 2- stage zoom condenser lens system

Objective lens (OL): Conical objective lens

Lens clear function: Provided for CL, and OL (for hysteresis elimination)
Focusing: AFD (auto focusing) provided
Manual focusing possible
Focus link: Provided for Acc. volt and/or WD changes.
Dynamic focus: Provided for specimen tilt
Linked to Acc. volt, and magnification
Autoc magnification
correction: Provided for Acc. volt and/or WD changes.
‘O.L. aperture: 3- step variable with click stop mechanism

Fine position adjustment in X and Y directions
Provided for O.L. aperture alignment
Linked to magnification

Electromagnetic 8- pole
Precentered
X=Y adjustment type




1.2 Specifications

Stigma- memory:

Provided

Linked to the Acc. volt, and magnification
Auto stigmator: Provided

Manual correction possible
Scan coil:

Electromagnetic 2- stage deflection type
Image fine shifter: Approx. =10 zmin X and Y directions
(Acc. volt 30kV, WD 20mm)

Specimen stage

| 8 * Type:

Eucentric goniometer stage
— * Specimen movements

X movement 80mm
Y movement: 40mm
Z movement: 43mm
+ WDS5 to 48mm continuously variable
« WDB8 to 48mm when backscattered electron detector is installed
-

+ WD6 to 48mm when specimen holder for 32mm dia. or more is

Tilt:

Rotation:
+ Specimen holder:




1.2 Specifications

Electron Detector ght guide and photomultiplier tube

. Secondary electron detector. Collector, scintillator, li s
cintillator, light guide and photomultip

« Backscattered electron detector: S ; it
Semiconductor (P= N '|uncﬁon) detector IS optionally

available.
Display system
« Display tube
Display tube: 17-inch SVGA monitor
« Scan system
Scanning mode: Full frame scan
1/2 reduced scan
Scanning speed:
Horizontal (ms) Vertical (s) Pixel
SCAN1 0.256 0.064 320 x 240
SCAN2 0.256 0.128 640 % 480
SCAN3 20(16.67) 10(8.33) 640 X 480
SCAN4* 80(66.67) 80(66.67) 1280 X 960
160(133.3) 160(133.3) 1280 X 960
PHOTO* 80(66.67) 80(66.67) 1280 x 960

160(133.3) 160(133.3) 1280 X 960




* Frame memory

Capacity:
Number of pixels:

* Image processing

Averaging:
Look up table;

Pseudo color image:

Multi- display:
Digital zoom:

* Text display

Display position:

Text letter: o

Background:
Text enter device;

+ Data display

Display position:

= Contents:

1280 x 960 X 8 bits
640 x 480
1280 X 960

1 to 255 frames

¥ correction, binary level coding, multi= level coding,
16 colors (from among 256 colors)
2 or 4 images display in one frame

1.2 Specifications

histogram

: n
X2 or x4 magnified image display of optionally designated area o

image

36 columns %24 lines in on an image

Alphabet, numeric character, symbol

Black or image selectable

Keyboard

; Hoﬁiohta(mﬂﬂie;&béﬁqm‘ of the screen
ker, micron value,







1.2 Specifications

Vacuum system

* System control: Fully automatic

* Ultimate pressure: 10" * Pa order

* Evacuation time: Approx. 2.5 min.

* Oil rotary pump: 100 lit/min o
* Qil diffusion pump: 4-inch 420 lit/s with water cooling baffle xal

Safety devices

; ided.
Protection devices against vacuum, water, power, and leakage current failures are provi

Others
+ Ports for X- ray analyzing device
EDS port: Provided Xt
WDS port Provided A4
* TV signal out put '
TV signal: Monochrome ITV (Industrial TV) signal

Combined image signal, 1 Vp-p,
Horizontal 15.75kHz, Vertical 60Hz »
Output terminal: EIA BNC-R connector (75Q ) X1
- Service receptacle: 100V AC, 8A X1
100V AC, 5A X1




13

Installation Requirements

1.3 Installat

- Power and grounding terminal

Power:

Grounding terminal:

+ Cooling water
Pressure:

Flow rate:
Temperature:
Faucet:
Drain:

« Environment
Temperature:
Humidity:

Stray AC magnetic
field:

Floor vibration:
Floor space:
Door width:

- Dimensions and weight
Electron optical
column unit:

Operation unit:

Oil rotary pump:

Vibration isolator:

ion Requirements

50 / 60HZ, 2 5KVA (Voltage drop

Single phase 100V +10%,
should be within 3%)
One, 100Q or less

0.05 to 0.2 Mpa (gauge pressure)

2 lit/min

15t025°C

14mm O.D. or ISO 7/1 Rel1/4 (JIS B0203 Rc1/4)
More than 25mm I.D. or ISO 7/1 Re1/4 (JIS B0203 Rc1/4)% 1

%1

15t025°C
60% or less

0.3 1T or less, AC(50 / 60Hz, sine wave, WD=15mm, Acc.

volt=30kV)
2 pm(p — p) or less at sine wave of over 5Hz frequency

2500mm(W) X 2500mm(D) X 1800mm(H)

850mm or more

700mm(W) x 900mm(D) x 1440mm(H)
approx. 255kg (with standard configuration)
1150mm(W) % 900mm(D) X 700mm(H)
approx. 195kg (with standard configuration)
460mm(W) X 175mm(D) X 255mm(H)
approx. 23kg

270mm(W) X 200mm(D) % 200mm(H)
approx. 10kg




1.3 Installation Requirements

nstallation Layout Example

2500

Power
Vibrati
ibration
m
oAt Qil rotary pump

S0

s i

s —
) pe

Water
faucet/drain

800

900

‘.—-—J
Mouse 2500
eyboard
Electron optical 0O

column unit Operation unit

k— 700 —+—‘—11so —

Unit: mm

ra JSM-5600 Scanning Electron

left and right sides and the rear side of
ilable.

ng vibrations or electromagnetic waves
r conditioners and their air outlets, and

uch as blackout curtain.



1.4 Configuration

1.4 Configuration

+ Elacioniopticalcolomniintzresdss et eSSl 0 o, R 1 set
. Ope I e R s 1 set
+ Specimen stage (including specimen holder, ) DS soard RS et
. Personal computer unit (including personal computer, monitor, MOUse, keyi 0. ; ...... et
R e i
: oan T e e
o VibrafioniSolator F e e e s g S e o
« Tool box (including standard e ool

- Parts for installation and transportation (including power cable, water hose, (] (o) WA : Zzt

Instruction manual sr-errrreere .

15 |Instrument Warran

This instrument is guaranteed for one year from the date of installation. We undertake to repair
it free of charge in the event that it breaks down within this period, except in cases where

the breakdown is the result of a force majeure or careless handling.

W PERT PN
- N D
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2. Name and function of
each part

2.1 Exterior of instrument - ««+««cveeen B I Z_:
o Prevenoon s SRR e

e = 2.1.2 Rear view ........ 1
' o eron ol S il
221 Electron R T R o
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hER SdmEER L M s e 5

223a Direction of movement of the B e e
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2.2 Electron optical column

2.2 Electron optical column
221

Electron gun

£0 not open the electron gun other than to perform maintenance (filament replacement, etc.).

A :
WARN'NG Do not touch the Wehnelt immediately after the filament breaks because it is

: i ut
hot and you may receive a burn. Before removing the Wehnett, wait for abo
one hour, then remove it using a dedicated tool.

Electron gun

w 5

Wehnelt

Spacer

O-ring




= —
BN e T 1

2.2 Electron optical column

222 Objective lens aperture

* By rotating the "Aperture selection knob" clockwise through the [0] —> [1]—> (2] = (3] positions.
You can select an aperture that corresponds to the scale.

* Hfyou wish to switch the aperture in the sequence [3] — [2] — [1] — [0}, pull the aperture
selection knob forward, rotate it counterclockwise until it stops, then tum it one step at a time.

* Xand Y direction fine adjustment knobs used for adjusting the objective lens aperture.

A CAUTION  When selecting the aperture of the objective lens aperture, be careful mﬂ
get your fingers caught in the grip.

4 Scale
2 i
Aprtire SeicClon ko
\\ (f -
\\\\‘-\‘ i ‘.e
Ydirection fine adjustment knob
Purpose of use

Used when a large current is necessary such as when




2.2 Electron optical column

223

Specimen stage

t to get your
When inserting or removing the specimen stage, take care no Ch:mber
son &

fingers caught between the specimen stage and the specirme

Z=movement knob

\ {\

X-movement knob

T-movement knob




2.2 Electron optical column

2.2.83a Direction of movement of the specimen stage

-
A\ CAUTION + When the tilt of the stage is 90° . Y~ movement takes place inthe -Z
direction, so be careful.
« For a short WD of no more than 8mm,
« If you move the specimen without the range
(refer to 2.2.3b), the specimen stage or speci
bottom of objective lens which may result in damage. P

use a 10mm dia. specimen holder.
of observation of the specimen

men holder is contacted to the

Z-movement knob =

| (/\ — ‘,,
S =
\ \ Z XWD[ 5mm
: = If you insert the backscattered electron

detector, Z- movement becomes up to 8mm.

X: omm direction

R:360° (endless)

Y: 40mm direction

T-movement knob



( 2.2 Electron optical column

T e
3 2.2,
=3b Range of observation of the specimen
%
Z(mm) T(o ) X(mm) Y(mm)
S 0to10 18 to0 28 20 to 30
' 2 010 30 1810 28 20 to 30
f 9 ~10t0 45 181028 20 t0 30
|
: 20 ~10t0 55 181028 20 t0 30
.‘ 30 ~10t0 60 181028 2010 30
"‘ 40 ~10t0 65 1810 28 20 to 30
> 48 ~10t070 18t028 2010 30
— 70 to 90 1810 28 201025

| 32mm dia. specimen

i Z(mm) 197 ) X(mm) Y(mm)
8 Oto15 7 to 39 9to0 40
; 15 —101t0 30 7t0 39 9to 40
I 20 —10t0 35 71039 9to 40
ﬁ 30 -10t0 45 7 to 39 9 to 40
40 —101t0 65 7to 39 9to0 40
48 10to 71039 9t025

dia. specimen

i

18

23 X~ direction

28




the visual field on the image rotates, and

//‘T ,z
{
NSV
2
<
T
=3

Moving an image on the screen

If you change the WD using the Z movement knob

the shift direction differs slightly.

2.2 Electron optical column
2.2.3c

1




2.2 Electron optical column

224 Main control panel

— |

AIRLOCK
SPECIMEN SRR
vacuM CHAMBER OHA

N start
EVAC EVAC
OFF v VENT
MAI* /\\ VACUUM SYSTEM
b=

: A\

MAIN POWER switch Key switch used to set the status of the main power supply to OFF or ON, ‘

VACUUM MODE

ting the specimen chamber and the electron optical

pressed for vent, the switch lamp flashes,

en chamber and electron optical column becomes
the VENT switch lamp lights.




2.2 Electron optical column

2.2.4a Evacuation system diagram

=

V4: Piston valve
Pi1 Pi:  Pirani gauge
DP: Oil diffusion pump
RP: Oil rotary pump
Baffie

S

Il
to W4  to VST
| W (ALS)

RP1




2.3 Operation section

23 .0 Eration section : o

2.31

Graphical User Interface (GUI)

JEOL Scanning Electron Microscope -
File Edit Image Tools

= Preset Mag Setup Help
I Ao || Awo | acp
I e o o e A

U e

Image digp|ay area

title [JEOL Scanning Electron Microscope], minimize button and

. If you click the close button, SEM window (GUI) closes.

performing the various menus.

controlling or starting the print, photo, scan speed or auto function.
ly adjusting the image contrast, brightness, focus,

m, or for changing the image display size,




e

2.3 Operation section

2.8.1a Menu bar

[Eile]

Open Image File ... The window used to open an image file opens.
Save Image Fie .., The window used to save an image opens.

Backup Users File ... The window used to back up a user's file opens.
Install Users File ... The window used to installed a user's file opens.
Print Format ... The print format window opens.

Print ... The print style window opens.

Exit JEOL Scanning

Electron Microscope The SEM program is exited and the window closes.
[Edit]

Text Editor ... The text editor menu appears, and the cursor appears

at top left of the screen.

Image Cliip The displayed image is pasted on the clipboard.
Image Copy The displayed image is copied.

Image Paste The copied image is pasted,

Th  look — up table/pseudo color window opens.




X 35

7 Preset .

[Setup)

Auto Functions ___
Frame Store .
Photo Data ..

; Low Vacuum Mode ...

Setup Ext Scan ...
Stage Initialize ...
s_hge...

2.3 Operation section

i n
Sets the magnification to x100,000. An arbitrary magnification ca
be set using [Preset ...]. e
Sets the magnification to x 10,000. An arbitrary magnification
be set using [Preset oili ' .\
Sets the magnlfication to x1,000. An arbitrary magnification cal
be set using [Preset ...]. !
Sets the magnification to x100. An arbitrary magnification can
be set using [Preset lf :
Sets the magnification to x35. An arbitrary magnification can
be set using [Preset ...]. This magnification corresponds to
INST MAG switch on the operation keyboard (optional).
The magnification preset window opens.

The window used to set the automatic setting appears.
The window used to set the frame store appears.

The window used to set the photograph data appears.
Cannot be selected.

‘Optional

Optional

Optional

version data window opens,

mouse pointer to the location of the menu that You wish to
click the left mouse button, Alternatively, simultaneously
Alt key and the key corresponding to the un
g the keyboard,

e ‘

derlined letter







Seant, 2, 3, 4

Freeze

2.3 Operation section

cannot make
Click one of [Scan 1tod], then click the scanning speed. (You

multiple selections.)

e store]

[Scant, 2, 3] enable you set an averaging coefficient using [Eram

of [Setup). ,

5 ixels using

[Scan 4] enables you to set the scanning speed and number of pix

[Erame store] of [Setup]. ;

It you click [Scan 1], a small screen and an exposure marker appeal

(When [Exposure marker] is checked using [Frame store] of [Setup].

A live image appears in the small screen, and a frozen image appears
outside it. :
In the case of View and Scan 1 /213, if you click [Freeze], a frozen image

appears instantaneously.

In the case of Scan 3, if you click [Freeze], a frozen image appears after one
frame of data has been acquired.

When [Freeze] is ON (button is white), if you click the button once again, or
click Mgw]_.[_,Sga;n 1/2/3/4], [Freeze] goes OFF and acquisition of the image

starts.










2.3 Operation section

2.3.1e Recipe icon

I T Preset Mag Setup [ SEM Recipe :
l I Scan2 B Scan 3 ﬁ Scan4 || Freeze [ — Select
; (@) wdRecips|| Name [ |
[ commst [ @ I Fous | |[@ cusompecis || 0 ]
| Recipe0t 20| Magnifi. I:
Recipe02
Recipe03 Acc. volt i
Recipe04
Recipe0s Spotsize !
Reclpe0t
Reche07 signel [ |
Recipe08
m | [T
Reclpe10 .
Reclpe11
Recipe12 Press. H_———]
Recipe13
Recipe 14 Clstage
Recipal5 X(mm)
Recipe16
n:;:n Ymm) [ |
ol o —
Reclps20
o Tee [ ]
Recipe22 Z(mm
Pednc | zem ]
Recipe24 Note
Recipe25
Reclpe26
Reclpe27
Reclpe28 =] |
Press [Add] 10 add a new recipe.
Add | Cancel

stered in the instrument before it is shipped from the tactory.)
2 in which each user can register up to 100 items
by [Select].
recipe selected from [List],

ge [Motor drive stage _(option)is'installed] check box,



2.3 Operation section
2:8!
1f Status display
. . 55|
I Setup Help
‘ ' ‘ _
E ‘-_‘E woJu] [l T ] [
m:'ﬁ’ﬁn 7[ Stigm X lh Stigm Y ‘ User E
=]
: ,,,
? WD -
| pots ‘
-
- ,_;l % ~;
5 e | 7% . )
ik = Foa _
= ﬁl ‘ ;.
He
ok !
b
I

Db A






2.4 Options

0 5 e S S D

241

Operation keyboard (OKB)

This board can only be used when the STAGE switch (X/Y, T/Z and R) are installed on the Motor

Drive Stage (optional),

SCANNING MODE [ y

CEEEElEE

| angle, the drive speed falls,
Iarge angle. the;drive‘speed rises,
nalﬁﬁeatlon)







2.4 Options

STAGE —— SCANNING MODE [—— E

[=]=T] IEEE“E!I l

R

= (0 |07) O [
w’” l E

)
F o F
=

FREEZE switch (image acquisition mode)

= Inthe VIEW or SCAN 1/2/4 mode. if you set the FREEZE switch to ON, a frozen

f you press this switch once again or press one of
1es, the FREEZE switch goes OFF, and image

photographing starts.
set scanning image photographing to ON,




2.4 Options

|

STAGE

B

i
1]
H

il
8[|l [2]

' TIG:SMﬁh is ON (the X and Y LED indicators are lit),
astigmatism of the image using the left and right
ntrol knobs,

Mag] on the menu bar (the magnification displayed in the
X) is selected.

INST MAG switch to OFF, the original magnification




2.4 Options

SCANNING MODE

o] o] ]

verfocusing.

ess) take place,

 focus ang ACB




T

2.4 Options

242 Photorecording device (PRD)

ion base,
on the operation
9-inch high resolution non- persistence CRT is intended to be ":"(”)"t::na])
and used in combination with a camera for scanning images (CSI: Op




2 e S
2.
Bl Camera for scanning image (CS!) s P
Specifications
— ity (1ISO
name | LeNs | Aperture |™™U™M8| i that can be used | Film sensitivity (ISO)
= magnification e
csiy |58 5.6,8, 11, 16,| Approx. | Brownie size film -
1=75mm | 22 X 05 |J120, 220
T P
Polaroid pack film Polaroid s
107,667 | 80,200,800,
csi2 :576 se.0.11.18| Approx. | PeSeS A1 613
= 22 .
=i 208 Fuji instant film (pack type) Fuji
a Type FP — 1008, 4008, 30008 | 100, 400, 3000
F2
CsI3 2,28,4,56, | Approx. |
f=50mm | 8.11.16,22 | x go5 | MmN fim 100
o
Polaroid sheet film
Type 51. 52, 53, 55, 57 Polaroid
x| Potaroid pack film 320, 400, 800, 50, 3000
| Fuji
iinstant film (pack type) 100, 500

:‘ovr FP: - 3000B), you must separately
lable M37.5 mm bore screw-in type)

2.4 Options













2.4 Options

24.4 External Scan Interface (ESITF)

. . ‘ce'
This interface used to scan the electron beam by scanning signal [ o S
; c
then outputs the image signal to the external device. Open [Setup] and click [SetUp i
the Setup Ext Scan dialog opens.

s
OL _Scanning Electron Microscope e |

File
- B  Image  Took  PreseitMag  Sewp  Heb

Auto Functions ...

an],

Frame Store ...
Photo Data ...
Low Vacuum Mode ...
Setup f3.5¢can ...
| uEoL Scanning Electron Microscope el DE]I
Eile Edit Image Tools Preset Mag Setup Help = i
[T =] [ o= oo [ e T T T T ] [ ]|
"" == Contmast || Brigh T :;IPEnSﬂn = [ZI :[_ User -—————!
I O oFf O cH [THode |
: ® CH2 ——
| * 8% =1 [E=—

AN
N

et i)

[Setup Ext Scan dialog] Ll
(W]

[Spotsize |
(T —
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3111 Strong Contrast Correction «««««+++ 55730 o Nl
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: 3.1 Pre — starting Check

M

1 Usin
g the oil leVe'
Or not the ol indicator of the RP’s, check the reduction of the oil level and also whether
€ oil is contaminated.

* Perform th;
S check about once
every 3months, o i sed
more ffequenuy_ ry s, or at shorter intervals if the pump is u

¥ to replenish or replace the oil, contact your nearest JEOL service office.

A CAUTION  youcoms
i . continue to operate the pump with insufficient oil, the pump may break
Own. Take care that the oil level does not fall below the lower limit.

—



3.2 Starting the Instrument

3.2 Starting the Instrument

1 Pass cooling water through the system. (Flowrate: 1.5 to 2.0 lit/min.)

2 Turn ON the power board switch .

3 Tumn ON the MAIN POWER switch on the main control panel. Hand away
Insert the key into the MAIN POWER switch, turn it to [START], then take your
The key returns to ON, and power is supplied to the evacuation system.

4 Wal

Wait for about 10seconds, switch on the computer and run Windows.
S Click [START] on the desktop, then select [Program).
6 Click [JSM-5600 Scanning Electron Microscope], then select [JSM- 5600 Main menu.
The starting screen appears, and when the software starts running, the screen changes over to
GUI of SEM. The system logs into "GENERAL" as the user. If you wish to log in to a user other
than [GENERAL] or register the new user, etc., refer to 3.5.

i_i)(i
JEOL s g Electron P
File Edit Image Tools Preset Mag Setup Help
rﬁ:—— s e D
'm”m fmlmnlmz'malswclm] Mag - || Mag + Focus || Stigm PO | B | e
[ Commst ][ Brgwness ][ foom ] sigmX ][ stigmY veer [
[Hose ] Highvec:

7

[Display of the vacuum status]
Wait Diffusion pump oil being heated
Vent Specil chamber/col
being vented to atmosphere
Pre Evac  Specimen chamber/column
being preevacuated
‘Evac Specimen chamber/column
being evacuated
HT Ready  High voltage ready for application
(ready for image observation)
(Going from [Wait] to [HT ready]
takes around 20 minutes.)

—— T
re is extremely low, such as in winter,

the RP (oil rotary pump).

or34.5,

rates to stop the RP, Protecting the motor



3.3 Shutting Down the Instrument

1 Open the [Menu].
2 Click [OK] of [Exit Microscopey.

3.3 Shutting Down the Instrument

The HT] goes [OFF] automatically, and the SEM window (GUI) closes. (the screen returns

desktop of the Windows.)

If you click [Cancel], the SEM Menu window closes without anything taking place.

Click [START] on the desktop.
Exit Windows, then switch off the computer.

Turn OFF the Power board switch.

Wait for about 15 minutes, then turn off the cooling water.

Turn OFF the MAIN POWER switch on the main control panel.

:

£

e EE= T T

[ Cowes I bwwes [ o —_I[__stemX

User Login ” Specimen Exchanael

I User Logoutjl Filament Exchange I
I

Exit Microscope nl Gun Alignment l

ExRt Microscoj ram

Press [OK] to exit JEOL — I
Scanning Electron Micro — OK

Scope program, A \
I Cancel I

Shutdown Procedure
1 Exft Windows and tum off the pe.

2 TWnDﬁ\h.MNNPOWE\m,

3 Watttor 1S minutes, and tum of
'ﬁ‘mw&-r.anawmwm.
board

[ SEMMenu &)

—

e — e L S e PR YT







4 Action to Take in an Emergency
3.

wer
3.4.2 If the instrument stops suddenly due to a po

1 Tum OFF the MAIN POWER switch,
2 Wait until the Power is restored. , ing through the instrument.
3 Oncea PoWer has been restored, confirm that cooling water is flowing

4 Turn ON the MAIN POWER switch, then start the instrument.

ilure
3.43 If the instrument stops suddenly due to a water fa

1 Click [OK] for closing the Message dialog box. .

2. Close the SEM window (GUI), then switch off the computer. (refer to 3.3)

3 Turn OFF the MAIN POWER switch.

4 Wait until the water is restored. :
i nt and wait

S Once the cooling water has been restored, pass cooling water through the instrume

|

for about 5 minutes.
Turn ON the MAIN POWER switch, then start the instrument.

(o]




3.4 Action to Take in an Emergency

344 If the RP stops while the instrument is running

ument
If excessive current flows through the motor of the RP (ol rotary pump) while the instr

mage.
is running, the power supply circuit is automatic cut off, protecting the motor from damag g
If the thermal protector operates or the fuse blows, the instrument goes into the following 5

a The VENT and EVAC switch lamp flashes.
b The no-image displays on the screen.
¢ An alarm message displays on the screen.

Use the following procedures, then contact your local JEOL service office.
1 The message is displayed (a number of message may be displayed simultaneously)-

2 Click [OK] for closing the Message dialog box.

3 Close the SEM window (GUI), then switch off the computer. (refer to 3.3)
4 Turn OFF the MAIN POWER switch.

5 Contact your local JEOL service office.




|
3.4 Action to Take in an Emergency

3.4.5
If the RP does not start

supply circuit is

If you start
the instru
ment at an extremely low room temperature, the power
the

autolllatic cut off r from damage If the therr |
» Pro i
P tectlng the motor f ge.

"lstmment t h{ e 1 Of 1 the
goes j i .
nto the O"OWIng status. (before switc!

a The RP does not start.
b Th
e VENT and EVAC switch lamp flashes.

Restart
the instrument as indicated below.

1 Z::; OFF the MAIN POWER switch.

Conﬁ:: $:: ::: llroom temperature is 15t0 25°C .

Press the manua;n:sw :ter Sl e s

i rema:.n :::t:)hn then start the instrument. (refer to 3.2)

gl MA‘eN a:;\\r;Estatus. (a, d) when it is restarted, it is likely that the fuse
R switch, and contact your local JEOL service office.

2
3
4




3.5 User Login or Logout

3.5 User Login or Logout

You can register up to 20 user.

If you Ioglnijo a selicted user from the list, the system is reproduced to the SEMistais of selecte:
user. The SEM is means set contents and the conditions of the lens system (Accelerating velegs.
Magnification, Spotsize, Signal, etc.) for image observation.

It you log out from the current user, the SEM status of logged out is
personal computer, and the system logs into GENERAL again.

saved to the hard disk of the

User Login
1 Open [Menu].
2 Click [User Login].

3 Select a user name from the list, then click [OK]. .
The system is logged in to the selected user. (the message is displayed until the setting UFT
microscope is completes.) If you click [Cancel], the SEM Menu closes without anything taking

place.

JEOL Scanning Electron Mi P

CE

File _Fle  Edt  Image  Tools Preset Mag

Setup Help

Scan2 || Scan3 | Scans

I=E=H—I=

o] [ o] [ i8] o

Contrast ___|[___ Brightness _

[ Focus

I Stan

e

SEM Menu

| User Login '" Specimen Exchangel

=1
]

I User Logout ]| Filament Exchum:I

Exit Mi

jl Gun A I

User Login

Selecyt user and press [OK] lj]

1o login.
Caneel

sesssaeas%

BN L

I gvtn this window when starting

L=




3.6 User Login or Logout

M}M
1 Open [Menu).

2 Click [User Logout).
3 Click [OK]. :
i logged out, and the system logs into GENERAL again. (the message

displayed until the setting up microscope completes.)
If you click [Cancel], the SEM Menu closes without anything taking place.

Preset sop =)
SEor Scanning n Mi pe
S _E® e Tows Mg Help

: LSEM Menu
[ User Login Mspodmen Ex ehanoe]

l User Logout ': Filasert I

[ Exit Microscope M Gun Alignment l

User Logout
Press [OK] to logout, E‘

U







3.5 User Login or Logout

352 Deleting a User

Open [Menu).
Click [User Login],

Click the user name that you wish to delete from the list.

Click [Del].

The Delete User dialog opens.

5 Click [OK].

The user that you selected from the list s deleted. If you click [Cancell, the Deleto User
closes without anything taking place.

AW N =

dialog

@

L JEOL Selnnmg Electron Microscope

i Image 00 Hel
| BElcEE - E== L
: [ Commst [ Brbwess ][ Foow ] 5 —

User Login l[ Specimen ame,]

User Logout lﬁmom Exchani’

|
l
[ Exit Microscope m Gun Alignment "

User Login
£aiomt e mmg press [OK]

] e L |
|

niii U_\

3-11
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3.5 User Login or Logout

3.5.3 Changing a User Name

Open [Menu).

Click [User Login].

Click the user name that you wish to change from the list.

Click [Rename].

The Rename dialog opens.

S Enter the new user name from the keyboard, then click [OK].

The user name is changed to the new user name. Enter a user name using up to

AW N =

8 alphanumeric characters.
If you click [Cancel], the Rename dialog closes without anything taking place.

=
JEOL  Scanning Electron M =
__Fle  Edt  Image  Tooks PresetMag
B l ’ﬂ Iwilwznsmslsﬂnalmlm le‘sugm -EE
e — ST ™ [ SEM Menu
l User Login |Spec!men Exchangc] ]
I User Logout ” Filament Exchanue] ]_—I
I' [ Exit Microscope ” Gun Alignment l ]
' I
Sumusartoghily =~ =

e

Old Name

—

]

OO

0 Onnmmmmnw










3.7 Image observation

37 Image observation

1
2
3

Install the specimen that you wish to observe. (Refer to 3.6)

Check that the vacuum status display becomes [HT Ready].

Click [HT] on the status display so that ON appears to the right of [HT].

If the filament is broken or the load current of higher than 150 A is flowed to the filament,
Message dialog appears.
Close the message message dialog, the Filament Exchange menu automatically opens.

Replace the filament or check the tip of the filament according to the Filament Exchange menu.
(refer to Chapter 4)

Adjust the focus, contrast and brightness of the image.

—
————r———
——————

_mr Focus.

] EE ] B

—‘“‘ eﬂ“mx—” Stigm Y —I User | ﬂ




v unage observation

3.7.1 Focus Adjustment

ears.
a focused image app
* Several seconds after you click the [Auto Focus] SEM control blm°":he image adjustment tool
* I you wish to fine adjust the focus, align the pointer with [Focus] on or down so as to focus
bar, then, while keeping the left button pressed, move the mouse up
the image. ([FINE]is displayed to the left side on the screen.) hoimabe adustment tool
+ lf you wish to rough adjust the focus, align the pointer with [Focus] on B T,
bar, then, while keeping the right button pressed, move the mouse up O
the image. ([COARSE]is displayed to the left side on the s:,creen.) T
Moving the mouse up results in overfocusing, and moving it down resu

File Edit Image Tools Preset Mag Setup Help

m]‘smlm”m. T | |_'_'I_ =




3.7 |mage observation

3.7.2
Contrast and Brightness Adjustments

* Several seco
nds
after you click the [ACB] SEM control button, an image whose contrast and

bri
ghtness have been adjusted appears.

* It you wish to
—YoU Wish to fine adjust the contrast or brightness
adjust the contrast or brightness, align the pointer with [Contrast] or
while keeping the left pbutton pressed,

[Brightn .
e thl:s:] on the image adjustment tool bar, then,
o
(FINE]is gi use up or down so as to adjust the contrast or brightness.
b isplayed to the left side on the screen.)

[Brightness] on the iad = th.e contrast or brightness, align the pointer with [Contrast] or
move the mouse u mage adjustment tool bar, then, while keeping the right button pressed,
p or down so as to adjust the contrast or brightness.

(ICOAR ;
s ZE] is displayed to the left side on the screen.)
€ mouse u ;
p makes the image bright, and moving it down makes the image dark.

L

JEOL s ing E
g Electron Mk

) Edit

= e
View || Scan ~
1| scan2 || Scan3 | scans || Froeze | | Mag —

=] EE] L]

m R
T .
=

ECB running ...
MEQL s ing E
g Electron Mi
Edit — i

File

[ sigmx | Stagmv




3.7 Image observation

3.7.3 Astigmatism Correction

* Several seconds after you click the [Auto Stigm] SEM control button, an image whose
astigmatism has been adjusted a rs. 5

- M@Tﬁ Sl i Stgm ] o Bar 1 : 'if
image adjustment tool bar, then, while keeping the left button pressed, m?ve il reen.)
or down so as to adjust the astigmatism. ([FINE] is displayed to the left side on the sc on-

* ! you wish to rough adjust the astigmatism, align the pointer with [Stigm X] or [Sﬁgmh Ylmou$e
the image adjustment tool bar, then, while keeping the right button pressed, move the the
up or down so as to adjust the astigmatism. ([COARSE] is displayed to the left side on
screen.)

JEOL

g Electron Mi pe

File

Print

e Auto Are | ace
e Wlm o [ o || A0 sl e || e

Edit Image Tools Preset Mag Setup

User |
IJuto Stigma running ...
|




3,7 Image observation

oy
3 Fine Shift (fine field shift)

1 Move the mouse pointer to the image display area. ssed, move
2 Since the mouse pointer changes {o a cross, then while keeplng the left putton pre: '
the mouse back and forth, or left and right.
oved.

The image undergoes a fine shift in the direction in which the mouse is M
(The shiftis about 10 m at an Ace. volt of 30KV, and WD of 20mm.)
If you remove the mouse left button, the fine shift stops.

If you double- click the mouse left button, the fine shift returns to the mid - point.

| JeoL s e

Help

E“ gdn u
W‘m,msmzma scan4 || F F;E

Auto Auto
DJEE

—==_1 = I Focus = ShgmX__ [ SWmY |  User ]




3.7 Image observation

3.7.5 Setting the Accelerating Voltage

1 Click [Acc. volt] on the status display.
The Acc. volt window opens.

2 Select the desired accelerating voltage from the list, and elick [OK].
The accelerating voltage changes over, and the Acc. volt window closes. e d h
takes place if you double- click the desired accelerating voltage. If you click [Cancel], the
Acc. Volt window closes without anything taking place. .
If you check [ACB] o [Autofocus] of Auto Linkage, then change over the accelerating voftage,
ACB or auto focus changes according to the selected voltage.

me operation

= — E|
JEOL _ Scanning Electron Mi =

File Edit Image Tools Preset Mag Setup

= [ s«»auwﬁﬁw (=[]~ :]Q;D

[ Conmst ][ Brightness StamX || stgmY ]

Acc. volt \\
T - oK
my | ol

28KV

27kV Cancel 1

26kV

1l 25kV L
i 24kV

— Auto Linkage

[~] acs Autofocus




3.7 Image observation

3.7.6 i
Setting the Magnification

There are th
ree meth :
ods for setting the magnification. (refer to page.3-21~23)

SEM contro| button [Mag — ], [Ma
1 Click [Mag — jor [Mag +] +

The curr v
ent magnification becomes down( — ) or up(+).




B

3.7 Image observation

Preset Magnification

magnification.
Can be switched over instantaneously from an arbitrary magnification to a preset mag

1 Open the [Preset Mag] on the menu bar.
2 Click the desired magnification from a pull- down menu.
To set the magpnification, click [Preset ...

q ialog ick [OK].
(X18~ X300,000) using arrow button on the Preset Magnification dialog, then click

of [Preset Mag] , set the desired ma nification

CH| [
JEOL _ Scanning Electron Microscop ] .
File  Edt  Image  Took Preset Mag Setup  Help
= 1091009, preset magnification
The lowest prese!

Xi10,900 This magnffication corresponds to INST MAG

21000 switch on the optional operation keyboard.

X 100 If you click this magnification, it can be _renfmed

25 to original so that the magnification indication

-E"'ﬁ"' replaces by original.
L JEOL Sﬂmhn Ehamn Microscope

Tools Preset Mag Setup Help

View || Scan1 | scanz

[=T=I[=

Preset Magnification

-[ ey

[ commst [ Brgn

! % 100,000 !'—,?i
-r

m

) “
. p‘-

x20 [

I

Stigm Y

.g_.
B




3.7 Image observation

[Magniﬁ.] on the status display

1 Click [Magnifi.) on the status display.
The Magnification window opens.
2 Select the desired magnification from the list, then click [OK]. The same operation
The magpnification changes over, and the Magnification window closes.
takes place if you double - click the desired magnification. ing taking place.
If you click [Cance], the Magnification window closes without anything

JEOL Scanning Electron Microscope
File Edit Image Tools

X 300,000 [[a
X 270,000 1= AR

X 250,000
X 230,000
% 220.000 Cancel
X 200,000
X 180,000
X 180,000
X 170,000
X 180,000




3.7 Image observation

WD
3.7.7 Setting a Focusing Current that Corresponds 10 the

this function.
If you know the WD in advance, you can quickly adjust rough focusing US“"glect L
If you wish to keep the WD (example WD10mm) for X~ ray analysis, etc., se s
ns
click [OK], then adjust focusing with the Z movement knob of the specime

1 Click [WD] on the status display.
The WD window appears.

2 Select the desired working distance from the list, then click [OK]. B window
A focusing current corresponding to the selected working distance is set, then the i
closes. The same operation takes place if you double-click the desired working di x
If you click [Cancel], the WD window closes without anything taking place.

= e ,
o] [om [ o] e e ]| *ﬁﬁ o] o= o] [ =] [
[ Contmst I StgmX || StgmY | user |

WD 8mm
WD 8mm
WD 10mm
WD 20mm
WD 48mm




3.7 Image observation

% 3.7.8 Setting the Spot Size

1 Click [Spotsize] on the status display.
The Spotsize window appears.

2 Adjust the spotsize value. (Range: 0~89)
To adjust, drag the scroll bar knob or click the arrow button.
Ordinary observation, adjust the spot size o about "20".
High resolution, adjust spot size to "20 or less”.
Analysis, adjust spot size to "20 or more”.

3 Click [OK].

The Spotsize window closes.

JEOL S ina Ek vy
__File ~ Edt  Image Tools Preset Mag Setup Help
l Auto || Auto
View |l Scani | Scan2 suna\wt Freeze lm stigm - e
Contrast [ Brigh [ Foous [ Stgmx_ | Stigm Y User

= :

Low
potsize
Large e
Spotsize B3

o U
LI EP

Arrow button Scrol bar

Scroll bar knob

PRI DR




3.7 Image observation

3.7.9 Setting a Signal

1 Click [Signal] on the status display.
The Signal window opens.

2 Select the desired signal from the list, then click [OK]. : vl
The signal changes over and the window closes. The same operation takes plac? yt
double-click the desired signal. If you click [Cancel], the Signal window closes oy
anything taking place.

SELl: Secondary Electron Image
tor,
BEIW: Backscattered Electron Image [Detected by Backscattered electron detector)

XR1/2: X-ray Image [EDS, WDS (optional)] e
REF:  Backscattered Electron Image (Detected by Secondary electron dete:
AUX:  Except SEI, BEIW, XR1/2 and REF.

(Detected by optional detector except above detectors.)

Eo)

JEOL s = ',aomm-" - p....m,, | l
g View i sﬂll'l Scan 2 H Scan3 l Freeza , ‘ ACB ’ l_' L - .

i igh Focus jl StgmX  |[ StgmY | user [ | |




3.7.10 Selecting the Live image

1 Click one of the [View], [Scan 1], [Scan 2], [Scan 3] and [Scan 4.

3.7 Image observation

JEOL Scanning Electron Microscope

File Edit Image Tools Preset Mag S e

P'hl] o View | Scant | Scan2 || Scan3 || Scan4 F’“zlll !m*
AR |

Stigm Y User
— L |
O = B

=== —

Number of pixels

320 % 240
640 % 480
640 x 480
1280 X 960
1280 X 960




8.7 Image observation

Exposure Marker (EXP Marker)

Use the EXP Marker for adjusting the contrast and brightness. e
The EXP Marker can only be displayed when the [Scan 1] or SCAN sl
selected. (when [Exposure Marker] check box is checked using [Eram:

refer to 3.7.14)

the image.
The cursor moves according to the contrast or brightness adjustment of

:

JEOL Sctnmng Ebmn Mmpo

Help

l E Hv-u|Sm||smz'smaIsm4' H—_: Imuslwn I o e :
Conmrast  |[ Bm'}m ] Focus StigmX || StgmY — | U""I

o
Frozen image

g
8

Appropriate vall

s
|




3.7 Image observation

3.7.11 Displaying the Frozen image

1 Click [Freeze]. appears
i en image.
* In the [View] or [Scan 1/2/4] mode, if you click [Freezel. afrozen image 8REEE=

instantaneousb[. after one frame has been
* Inthe [Scan 3], if you click [Freeze], W
acquired. frame has been acquired, even if
* Inthe [Scan 4] or [Photo], WM
you not click [Freeze). [Cancel] or

ce aain, cIiCK
* When the [Freeze] ON (the button is white), if you click [Freeze] °"nd isplays a ive image.
click one of the [View] and [Scan 1/2/3/4), the [Freeze] goes OFF. &

nfm ;an ElmnA Tods  PreiMag  Sewp _Help

= e st —— T e

: == 'Iﬂ;.n—;!?lwsﬁw4 T..I'\]SW@ EEE =
zen. . . nee!

]

cc. volt

Gesl |
Ere

@

|
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3.7 Image observation

3.7.12 Changing the Image Display Size

Use this function when you wish to change the image display size. (Frozen image; standard onl

When the current scanning speed is set to View, Scan 2/3/4 or Photo

Click Image size changing button every time, the image display size changes over as illustration.

Image size changing button
JEOL Scanning Electron Mic 7 -
~E Bt Imege  Took  PreseiMag  Sewp  Heb /
o [ s [ ooz [ oo e | | [ s | [ Jom | el L 1]
rEcommt _|[_Brightness ][ Focus 1l Stigm X I Stigm Y (J@)ur
N Cese ]
[Standard i i ivale: —
an alrd_ image size, Number of pixels: 640 x 320]
Acc. volt
I
=
JEOL Scanning Electron Microscope . @
File Edit Image Tools Preset Mag Setup Help
3 E ; T Scan 3 n Scan 4 ’Fvun ﬂM-av I“le l;:;ﬂ ﬁ | A’ci-l—,\._, LIL
Const_ [ bwwew [ moes ] swnx ][ swnv [ e ]|
h { \
it iR l S( Mode
H ‘:’—;." -‘"_. [ HT S
Acc.vok_
E |

[ WD
' \
T —

)
320 X 160]

| -

i

58

b
P _ ;
T 2’y



3.7 Image observation

When th
€ current scanning speed is set to Scan 1

Click |m®e ¥
size chanai
anging button every time, the image display size changes over as illustration.

Image size changing button

C e o w0 [ saan_L'If’R e
>

[Sta ;
ndard image size, Number of pixels: 320 X 240] ,

Live image

JEOL Scanning Elect
B th s T

e[ [ ] [ETTe
v O ")

S







3.7 Image observation

) 3.7.14 Setting the Frame Store Function

1 Open [Setup) on the menu bar.
2 Click [Frame Store )

—
The Setup Frame Store dialog opens.
P:EE_BL 5 " Electron Microscope

[NE“ Edh  |mage  Toom Preset Mag Setwp

Auto Funclions ... )
Frame Skh @
3 —JE(T Sannhg Ehunn Mw

(T [ e e T T TET= =1 T T IL]
[ Comms ) omem [ Foum l[:pgnwijc

sane[ ] s [ S
—Scan4 Speed/Resolution

]
t]

ssers “umxasc] (7] | .
L J:]

180S (1335) 1280 X 960
—Photo Speed/Resolution
| sos @rs) 1280 x 900 [~

Ech EAutobcul " O I ] l

P marker check box in advance, the EXp marker

lution of [Scan 4), Click the desireqd
st box. (Selectable>



3.7 Image observation

3.7.15 Setting Photograph Data

1 Open [Setup] on the menu bar.
2 Click [Photo Data sy

The Setup Photo Data dialog opens.

e
J’ JEOL  Scanning Electron Mk P
| File Edit Image  Yools Presot Mag Gl
Erame Store ...
Photo Data ...
| Low V&nm Mode ...

JEOL  Scanning Electron Microscope

__File Edit Image  Tools Preset Mag Setup Help

Ronon IMISm!lsunzIsanslsunt'ﬁ
| Setup Photo Data
Contrast || T ][ Focus [T Acc.vot =) Micron Magnification

S|

]

E Number — E Note =
( Tox | felitle=ies )
0 § woﬁm:alsinna' J___J
Counter j:‘
]

Date

r— Background —
[Setup Photo Data dialog] @® image

O Black O

: h data di (36 X 2 lines
[Micron marker]
[Ace. volt] [Number]
| [Select Text"of Note]
o ,
|, 1234 ABCDEFGHI- | “\
i | | [Select "Date" of Note)
/_ day / month / year
5 1234  25/AUG /97 “

[Select "WD/Spotsize/Signal”

of Note]
fum 1234 20 99 sE— |

AD (Working Distance)

] Spotsize Signal




3.7 Image observation

If you check [Acc voltage] check box in advance, the value of the
accelerating voltage enters the photograph data.
Mictoe If you check [Micron] check box in advance, the micro!
micron value enter the photograph data. ’
If you check [Magnification] check box in advance, the magpnification
value enters the photograph data.
Plimber: If you check [Number] check box in advance, the input number enters
the photograph data. To enter a number, click Number box, and when the
cursor appears, enter the number from the keyboard.
If you check the [Counter] check box in advance, the value of the number

Accelerating voltage:

n marker and

Magnification:

i increases each time you take a photograph.
’[ Note: If you check the [Note] check box in advance, the entered note enters
the photograph data. For a note, you can select either Text , WD/Spotsize/
Signal or Date.
To enter text, click Text, and when the cursor appears, enter the text -
(up to 10 characters) from the keyboard.
Background: Set the background of photograph data to either an image or a black

OK:




3.7 Image observation

3.7.16 Gun Alignment

" ical axis, it may be
If the filament heating is insufficient or the electron beam is deviate from the optical

- ignment and
Impossible to obtain a sharp image even if the lens is focused. Perform the gun align

{ out
the bias adjustment (refer to 3.7.17). If you wish to use the Spotsize of funder 50], ca

in
the following steps 1~6. If you wish to use the Spotsize of [above 50], carry out the followi

steps 1~10.

1 Open [Menu], then click [Gun Alignment]. o
2 Setthe [X] and [Y] Alignment Tilt and Shift scroll bar knobs near the respective center positions

3 Setthe Filament Heating scroll bar knob to a point in front of the orange area.

When the filament is broken or the load current of higher than 150 ¢ A is flowed to the filament

message dialog appears.

Close the message dialog, the Filament Exchange menu automatically opens.
Replace the filament or check the tip of the filament according to the Filament Exchange menu.
(refer to Chapter 4)

4 Adjust the [X] and [Y] Alignment Tilt scroll bar knobs so as to obtain the maximum screen
brightness.

S Return the Filament Heating scroll bar knob to the left end.

6 Setthe Filament Heating scroll bar knob to a point immediately before saturation ocecurs.

Slowly drag the scroll bar knob to the right. When it reaches a point near the center, the screen

momentarily becomes bright. (1st peak)

As you continue to drag the knob to the right, an image appears, and once the knob reaches a

scroll bar knobs so that the brightness of the screen

roll bar knobs so that the brightness of the screen

maximum the brightness of the screen,




3.7 Image observation

JEOL  Scanning Electron Mi
Image

File Edit v [ __—
[ o] [ T s | omes [ | e w r@%
- S| lenu -
= | [l |
= e | | ——
[omiowon || Pl | 57—
/ | Exit Microscope ]r_G""Ni““L IlOrsmge area _—:I

If the screen becomes dark or bright while you are Gun Alignment

performing the gun alignment, adjust it using Filament
the [Contrast] and [Brightness]. O W (O tess
Filament Heating

re ]
=l 1163,
Alignment Tilt
P = b ewmin
i E—

< Arrow button T
Fine adj t & R
il | B J ”ﬁ
this button. = - ~3
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Seroll bar knob Scroll bar
nggh adjument Medium (between fine and rough)
baeomes by dragging adjustment becomes by cliking in

- thisknob, this area.
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3.7 Image observation

3.717 Bias Adjustment

The Bias Adjustment can be controlled the filament heating current (L.C- . load current). Genereaslly.
for the high L.C. value, the brightness of the electron gun goes up and L gt befo'“ S
higher, but the life of the filament makes short. Thatis to say, for the low L.C. value, the brightnes
of the electron gun goes down and the performance becomes lower, but the life of the filament
makes long. Therefore, adjust the L.C. to proper value by referring the below table-

1 Open [Menu}, then click [Gun Alignment).

2 Click [Bias Adjust].
The Bias Adjust dialog opens.

3 Using the bias adjustment buttons, adjust the L.C. value by referring the below table.
If you set the accelerating voltage to 2.0kV or less, using the fine adjustment buttons.
(Coarse adjustment buttons can not be used, gray out display)
The bias adjustment can not be carried out by accelerating voitage. (use the [Close] only)
(Adjustable accelerating voltage: 30, 25, 20, 15,10, 5,3.0,2.5,2, 1.5, 1kV)

4 Click [Store].
The adjusted L.C. value stores. If you click [Close], the Bias Adjust dialog closes without

anything taking place.
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[Bias Adjust dialog]

Displays the coarse controlling value (0~255).
Displays the fine controliing value (0~255).

One step-down button,

One step- up button.

One step- down button.

One step- up button.

If you click [Preset value], the fine and coarse adjustment
value retums to preset value.

re], the adjusted value stores.
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3.7

Image observation

3.7.19 Astigmatism Correction

Yol ralss tie
& and after the

fowever if

Astigmatism is not noticeable at low magnifications (of about x1,000):
magnification to a high value, the image appears o flow In a certain direction befor
focal point, making it difficult to perform accurate focusing (Image with astigmatisr). |
astigmatism, blurring occurs uniformly in all directions before and after the foeal poifit du
focusing, hence the image can be accurately focused. (image without astigmatisfr) Astigrm
can also oceur when the work shown at right is carried out, 80 correct It if necessary.

f tHare 16 it

o 1 s

CUET

If the objective lens aperture was changed over, or the aperture foll was replaced

If the WD was greatly changed

a
b Ifthe accelerating voltage was greatly changed
c
d If a magnetic specimen is being observed

[Image before correction of astigmatism]

astigmatism]
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3.7

Set the magnification to a value slightly higher than the magnmcation used for the current

observation.

When performing an observation at a low magnifi
5,000 and 10,000.

Focus the image.

If the image appears as shown in the lower photographs on Pa
focal point (blurring occurs due to mis- focusing), there is no astigmatism,
steps. If the image appears as shown in the upper photographs on Pages 3-42(
appears to flow in a certain direction), there s astigmatism, so carry out the following steps.
Adjust [Stigm X] and [Stigm Y] so as to obtain the sharpest image-
Open [Tools] on the menu bar, then click [Lens Reset].
Repeat steps 2 and 3 once again.
It astigmatism cannot be corrected by repeatedly carrying out
that the foil of the aperture of the objective lens aperture has dete

cation, set the magnification to between about

ges 3- 42 before and after the
so omit the followingd

the image

the above operation, itis likely
riorated or the inside of the

image observation

[

JEOL Scanning Electron Microscope

B=

Stgnx__]

l

EEE L

SE i

electron opti it i
optical column is dirty. Carry out maintenance work in this case. (refer to Chapter 4)
LJEOI. ing Electron 4__-"‘_“_‘_______,_-———@@
jEde Edt  Image  Tools Preset Mag Sewp  Help 5
Dynamic Focus Correction ... =
Scan Rotatlon ...
Beam Blanking
OL Wobbler







3.7 Image observation

et e —

3.7.20 Dynamic Focusing m

high angle,
Use dynamic focus correction when the specimen is placed obliquely ata hig
and lower edges of the image are not in focus.

1 Focus the live image at the center.

2 Open [Tools] on the menu bar, then click [Dynamic Focus il
The Dynamic Focus Correction dialog opens. M control button.

3 Click [ON] of the OFF/ON button, then click [Scan 3] or [Scan Aoy e SEme

4 Using the scroll bar, perform correction so that the entire screen is in focus. i
Once correction has taken place, the amount of correction remains stored in the memory

the instrument is switched off, even if you set the OFF/ON button to [OFF].

5 Click [OK]. L
The Dynamic Focus Correction dialog closes. To saving the displayed image, perform
operation of 3.10.1.
JEOL s ng Electron =
Fle  Edk  Image  Took Preset Mag Sewp  Hep T l

Dynamic Focus &R«bn
Scan Rotation ...

'_-D‘

rough) adjustment becomes
by clicking this area.




3.8 Text lnput/Editing

1 Display a frozen image, then click [Edit] on the menu bar.
2 Click [Text Editor],

The text editor menu bar appears, and the cursor appears at the top left of the screen-

3 Enter the text from the keyboard. . r, then
To enter the special characters/symbols, open [Symbol] on the text editor menu bar.
click the desired special character or symbol from a dialog box.

4 After entering the text, click [Exit Text Editor]. T d on the
The text editor menu reverts to the original menu bar, and the entered textis displayed 0
frozen screen.

JEOL s g Electron M P
File Edit Image Tools Preset Mag Setup Hoip
;lo)a Ed(;l S Text editor menu bar
megn & 0=
JEOL S ing Electron Mi P

Exit Text Editor Symbol Baclgfound All Cllear
== Mag + Auto “ ACB

Scan 4 Stigm

n_mm e [ swex ][ sway IR Ueor ST EEmI] ||

; 36 characters X 24 ines)

|




3.8 Text Input/Editing

Text editor menu
e e nu closes.
Exit Text Editor:  The system exits the text editor, and the text editor :,e iR
Symbol: Special characters and symbols are displayed on a dialog 5%
desired special character or symbol. a5
Background: Backgrounds (image, and black) are displayed on a p
click the desired kind of background.
All Clear: The All Clear window is displayed. e st
If you click [OK], all text data on the screen is cleared. If you clic
the All Clear window closes without anything taking place.
Kinds of text that can be entered

* Upper case letters:
* Lower case letters:

* Numbers:
* Symbols:

* Special characters/symbols:

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abedefghijkimnopgrstuvwxyz
123456789

@#3%°&(_~" B <>2./
aBrandQ Se—1

[ JeoL s

Exit Text Editor




3.8 Text Input/Editing

3.81 Text Input/Editing List

Function Key operation ~ Remarks

then click [Text Editor].

Editart Select [Edit] on the menu bar,
Cursor shift
P le— The cursor moves up, down, left or right. The cursor stops at the
top, bottom, left or right end without a carriage return taking place-
End The cursor moves to the right end of the ine in which it is located.
Home The cursor moves to the left end of the line in which it is located.
Backspace The cursor moves back to the left. Textover which the cursor
passes is deleted.
Enter The cursor moves to the left end of the next line.
Insertion/Deletion
Insert Text is inserted at the location of the cursor. The text to the right
of the cursor shifts to the right. If the text shifts to the right end, it
disappears off the right end of the screen without a carriage return

taking place. If you press the Insert key again, text insertion ends.
The text at the location of the cursor is deleted, and the text at the
right of the cursor side shifts to the left.

Click [All Clear] to display the All Clear window, then click [OK].

Each time you press the Caps Lock key, the status of the key ‘ = o7
changes over to ON (upper case letters) or OFF (lower case

ou click [Background], then click [Image], the background of |

Jis anmage. If you click [Black], the background of text is i

?(fa"n arbitrary character or Symbol "
ed character is entered. |



3.9 User File Management

3.9 User File Management

user.
the hard disk of the

The instrument corresponds to mufti- user, and you can register up to 20
Ordinary, the SEM status of every user is managed as user file, and saved to
personal computer.

The contents of user file is a SEM status and custom recipe,
Motor Drive Stage is installed) made by logged - out user.

A user file can be backed up in the BMP or TIFF format to a floppy disk, and so
or damage the user file by mistake, you can install using the backup disk.

then stage file (when the optional

even if you delete

SEM status file
Common file
Standard recipe —— ==
GENERAL
Standard
file (Optis n.:'snx) position — =
(Option: Motor Drive Stage)

SEM status file

Recipe file 100

§
I CEINE

Stage file %100
(Option: Motor Drive Stage)

| SEMstatus file

L

X 100
;‘R

_| Stage file X
o (PP = 100
1 (Option: Motor Drive Stage)







3.9 User File Management

~ 3.9.2 Installing User Files

1 Open [File] on the menu bar, then click [Install Users File ...]
The Install Users File dialog opens.
2 Insert the backup disk in the floppy disk drive of the personal computer.
3 Click [OK].
The user files are installed to the hard disk of the personal computer.
If you click [Cancell, the Install Users File dialog closes without anything taking place.

JEOL  Scanning Electron Microscope:

Fle () Edt  Image  Tools ProsstMag  Sewp Help
Open Image File ...

Save Image File ...

Backup Users File ...

Install Usyz File ...

JEOL _ Scanning Eleciron Microscapa x|
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3.9 User File Management

3.9.3 Recipe File

i t corres—
Ordinary, when observing the specimen, you must be set the observation c'ondn:::eswﬁ;:on

Ponds to the specimen. The instrument is registered "Standard recipe (typ"fal i ment for optimum
condition for SEM)”. The standard recipe that enables you to easily set the mst.ru ol
observation conditions. Each user can register up to 100 items in a custom recipe

¢ m recipe can be
Ponds to the various condition of specimen. The standard recipe or custo
reproduced every time.

=

I

Press [Add] to add a new recipe.

Add Cancel

Recipe A recipe that can be used commonly by all users(A standard recipe
is registered in the instrument before it is shipped from the factory.)
A recipe in which each user can register up to 100 items
recipe list selected by [Select].
e contents of a recipe selected from [List].

Vacuum or Stage [Motor drive stage (option)is installed] check box,
tents are displayed si ultaneously.

|
de
]
N
gnifi. & |

Recipe09 Mode j ——e————

Recipeld L T

Recipel1 Press,

Recipe12 ] Size |

Recipe13 Stage :

Recipe14 al

n:dpow X{mm) I-[—J £ =]

Recipe16

m:n Yoo ||

e Y —

Recipe19

; Fecren O —

Recipe21

Recpe22 Zmm) [

Fiecpaca B Note

Racipe24

Recipa2s

Recipe28

Recipe27

Recipe28 I~]
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3.9.3a Registering a recipe file

1 Open [Recipe].

2 Click [Custom Recipe].

3 Click [Add].
The Add dialog opens.

4 Enter the recipe Name and Note from the keyboard, then click (OK].
The currently displayed recipe is registered to Custom recipe. (Each user can re
100 items in a custom recipe.)
Enter the recipe name using up to 8 alphanumeric chara
dialog closes without anything taking place.

gister up to

cters. If you click [Cancel], the Add

ser File Management

JEOLSeaming Encrn o
Image Tools Setup E I ——
mﬁz’ View || Scan1 || Scan2 sunsISuu ME—SOM EE
() Standard Recipe

| Conmast [ ®erigh I [ ||® custom Recipe :::n % :
Rz [ N w—

j—

T

T G

Sl = 0
1ze

wlki

Add fl Cancel







39.9.3c Deleting a recipe file

ysar File Management

h WO N =

Open [Recipe].

Click [Custom Recipe].

Click the recipe that you wish to delete from the list.

Click [Delete).

The Delete dialog opens.

Click [OK].

The recipe that you selected from the list is deleted. ff you click
closes without anything taking place.

[Cancell, the Delete dialcg

JEOL

ing Electron M

Image  Tools PresctMeg  Sewp(U) . |

S e O
I Fness ][ Foam [ _ M ::: B :_J_j'

P E“_ Magnifi i__i‘

=

Recipe03
Reclpe0d

mf‘m

Recipe17 | 1
Reclpa (8

Recpe27
Recipa2a =

Press [OK] to setup micro
to select recipe. scope according

Delete “ Rename||




3.9 User File Management

3.9.3d Changing a recipe file name

Open [Recipe].

Click [Custom Recipe].

Click the recipe name that you wish to change from the list.

Click [Rename]

The Rename dialog opens.

Enter the new recipe Name and Note from the keyboard, and click [OK].

The recipe name that you selected from the list is changed. (Enter the recipe n

E R

s # nything
8 alphanumeric characters. If you click [Cancel], the Rename dialog closes without anyth

ame using up o

taking place.
ZI<]
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3.10 Managing Image Files

3.10.2 Opening an Image File

1 Open [File] on the menu bar, then click [Open Image File ...J.
The Open Image File window opens. (Based on Windows)
2 Selectafile, then click [OK].

ile window
n Image File win
The selected image is loaded, and displayed. If you click [Cancel], the Ope

closes without anything taking place.
JEOL S g Electron Microscop
lmlgo Tools Preset Mag Setup Help
l Jon lmac
=)
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3.11 Image Operations

3.11.1a Linear

You can display a frozen image with linear (no- correction).

1 Display a frozen image, then click [Image] on the menu bar.

2 Click [Look- up Table/Color il

The Look- up Table window opens.

Click [Linear] button. Top line, Left end

4 Click [OK].
The original image with linear is displayed on the screen, the Look- up Table window closes.
Ifyou click [Cancel, the original image re- appears and the Look - up Table window closes.

CH

JEOL S g Electron Mic P

Eile Edit Image  Tools Preset Mag Setup Help
‘Look-up Tab{>3xlor ...
Dual Split SV ...

JEOL  Scanning Electron M pe
_Image  Tools Preset Mag Setup

Look-up Table
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3.11.1b Strong Contrast Correction

You can display a frozen image with strengthened contrast.

1 Display a frozen image, then click [Image] on the menu bar.
2 Click [Look- up Table/Color ...J.
The Look- up Table window opens.
3 Click [Strong contrast] button. Top line, Center
4 Using the scroll bar, adjust the L level and H level.
The range of correction is 0~254 for [Low], and 1~255 for [High].
5 Click [OK].
B e o The original image overwritten by the image corrected using [strong ontrast] and the :
| — Look- up Table window closes. For saving the overwritten image, perform the operation
of 3.10.1. If you click [Cancel], the original image re- appears and the Look-up Table

Image Operations

b window closes.
JEOL Electron Mi [LI=]
& File Ecit Image Tools Preset Mag Setep Help
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3.11.1b Strong Contrast Correction

You can display a frozen image with strengthened contrast.

1 Display a frozen image, then click (Image] on the menu bar.
2 Click [Look- up Table/Color ...J.
The Look- up Table window opens.
3 Click [Strong contrast] button. Top line, Center
4 Using the scroll bar, adjust the L level and H level.
The range of correction is 0~254 for [Low], and 1~255 for [High].
5 Click [OK].
e The original image overwritten by the image corrected using [strong ontrast] and the
<) Look- up Table window closes. For saving the overwritten image, perform the operation
of 3.10.1. Ifyou click [Cancel], the original image re- appears and the Look-up Table

Image Operations

i) window closes.
JEOL e Eacan i 5
| File Edit Image Tools Preset Mag Setep Help

l Look-up Tab{=3=lor ...
Dual Spiit Scrie ...
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3.11 Image Operations

3.11.1¢c Weak Contrast Correction

You can display a frozen image with weakened contrast.

1 Display a frozen image, then click (Image] on the menu bar.

2 Click [Look- up Table/Color ...].
The Look-up Table window opens.

3 Click [Weak contrast] button. Top line, Right end

4 Using the scroll bar, adjust the L level and H level.
The range of correction is 0~254 for [Low], and 1~255 for [High].

5 Click [OK].
The original image overwritten by the image corrected using [weak contrast], and the Look=up
Table window closes. For saving the overwritten image, perform the operation of3.10.1.
If you click [Cancel], the original image re-appears and the Look-up Table window closes.

j-
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File Edit Image Tools Preset Mag Setup Help
l Look-up Tab{Szlor ... !
Dual Spiit Scrie™ ... 3
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3.11 Image Operations

1 3.11.1f Partial enhancement

You can display a frozen image that has been partial enhanced.

1 Display a frozen image, and click [Image] on the menu bar.
2 Click [Look- up Table/Color...].
The Look-up Table window opens.
8 Click [Partial Enhance] button. Middle line, Right end
4 Using the scroll bar, adjust the L level and H level. :
The level range is 0~254 for [Low], and 1~255 for [High]. Mﬂb&tﬂﬂw&_ﬁ
displayed in green, and other parts are displayed in monochrome.
_ . 5 Click [OK].
— The original image is overwritten by the partially enhanced image, and the Look-
window closes. For saving the overwritten image, perform the operation of 3.10.1.
If you click [Cancel], the original image re- appears and the Look- up Table window

up Table

closes.
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3.11 Image Operations

3.11.1i Pseudo color: Custom Color

Display a frozen image, click [Image] on the menu bar.

Click [Look- up Table/Color il

Click [Color] button. Bottom line, Right end

Check [Custom Color] on the Color Set.

The Pseudo Color dialog opens.

Select each color level 1~1 6, then adjust each of the R, G, and B scroll bars.
The range of correction can set each color between 0 and 255.
6 Click [OK].

The original image is overwritten by the set color level, and the Pseudo Color window closes.
For saving the overwritten image, perform the operation of 3.10.1. If you click [Cancel), the
original image re-appears and the Pseudo Color window closes.
* When 18 color levels are set  The colors set in [Level 1] to [Level 16] are reflected in the range in which the

O N~

[5]]

brightness is divided into 16 equal parts.
= Vmw The brightness of an image whose brightness levels are set is displayed in the set
colors, and the brightness of an image whose brightness levels are not set is
displayed in black.

Help
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3.11 Image Operations

=) 3.11.2  Dual Split Screen Display

i utoc
This function can be used only on BMP (bit map) files. It enables YO
BMP files.

ombine and display two

1 Display a frozen screen, click [Image] on the menu bar.
2 Click [Dual Split Screen |
The frame and the Open File Image dialog opens. (Based on Wil
3 Select afile, then click [OK].
The selected image is loaded, and display at the right on the
to the left.
4 Select a file, then click [OK].
) The selected image is loaded, and display at the left on the screen.
When the two- selected image displays, a dialog box closes and the scroll-bar appears
S Move the image position by using the scroll- bar, or rewrite the image, if necessary.
If you wish to rewrite the image, shift the frame (click the image that you wish to rewrite)
and double- click the inside of the frame. Then repeat the step 3 once again (however, that

screen, then frame is shifted

you can not load continuously in this case).

6 Click [Write].
The displayed images become one image, and this function is terminated. To saving the
displayed image, perform the operation of 3.10.1. If you click [Cancel], the original screen (that







3.1 Image Operations

8113  Quad Split Screen Display

you to combine and display

: nables
This function can be used only on BMP (bit map) files. Ite
four BMP files.

1 Display a frozen screen, click (Image] on the menu bar.
2 Click [Quad Split Screen ...J.
The frame and the Open File Image dialog opens. (

3 Select a file, then click [OK]. hifted
, then frame s
The selected image is loaded, and display at the top-right on the screen

Based on Windows)

to the under- right.

4 Select a file, then click [OK]. .
The selected image is La:]ed. and display at the under~ right on the screen, then frame shifted
to the under- left.

5 Select afile, then click [OK].

The selected image is loaded, and display at the under- left on the screen, then frame shifted
to the top- left.

6 Select a file, then click [OK].

The selected image is loaded, and display at the top-left on the screen.
When the four- selected image displays, a dialog box closes.

frame (click the image that you wish to rewrite)
en repeat the step 3 once again (however, that

this function is terminated. To saving the
1. If you click [Cancel], the original screen(that




3.11 Image Operations
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3.11 |mage Operations

} files It enal
”lis 1unc’ﬁ°n is Intended to be used of I : ;

enlarge the area inside the frame by a factor of 2 or 4 and display it

the menu bar.
Display a frozen screen or a BMP file (refer to 3.10.2), then click Ll

Click [Digital Zoom ...], then select [ x 2] or [ X 4].
Drag the frame, and determinate the position to be enlarged.
Click [Zoom in].

nge frame
The same operation takes place if you double - click the image. The inside of tht'e l:a iom B
enlarges to fill the entire screen. [Zoom in] changes over to [Zoom out]. If you clic [ ,

O =

the original image re- appears.

5 Click [Write].
The original image is overwritten by the displayed image. To saving the displayed image,

perform the operation of 3.10.1.
If you click [Cancel], the original screen (that existed before this function started) re-appears.
T

Toals Preset Mag Setup Help

& Edit Image
l.nqk—up Table/Color ...
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3.12 Photographlng the Images (CSI, PR

S.12__Photographing the Images (CSI, PRD; Option

: e (CSI: optional)
In order to Photograph images, it is necessary to use a Camera for Scanning Imag (
and Photorecording Device (PRD: Optional).

1
2

Prepare the camera so that it is ready for use. (Refer to the instruction manual for CSI)
Display an image that you wish to photograph (live image, frozen image or image file).
The image file can be displayed by referring to 3.10.2 .

Enter text (refer to 3.8) and set the photograph data (refer to 3.7.15).

Select the Photographing speed (refer to 3.7.14).

5 Click [Photo] on the SEM control button. ’

If you click [Cancel], the photographing interrupts.
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s . andtexttoa
This is a simplified DTP function which is intended to output images, SEM data

general purpose printer. (please prepare the printer separately.) e
; rint :
The printable image is frozen image and file image, then you can select one of p

This section describes only the [Print Form 3].

Display a frozen screen, click [File] on the menu bar.

Click [Print Format 23F

Select [A4 2 images/Note] of print format then close the print format window.
Click [Print] on the SEM control button.

A [Print Form 3] opens, and frozen image appears in the form.

If you wish to print a frozen image, omit the following step.

If you wish to print a file image, call the file image. (refer to the 3.13.2)

A O N =

- B
I JEOL  Scanning Electron Microscope

| File Edit Image Tools Preset Mag Setup Help
o

Open Image File ...

Save Image File ...
H Backup Users File ...
” Install Users File ...

Print EOR‘
Print...

T

JEOL Scanning Electron Microscope @l
File Edit Image Tools Preset Mag
II Print N mm} |] View \|Sunlu &ma“:una |

Frozen... [ Print Format

Print Form
F A4 1image (HOR)
O A4 1 imageiNote:
SRl

Dar-aFoml
=

3.13 Printing the Images (Simplified D

~ 75




3.13 Printing the Images (Simplified D

5

Open the Print Format window, then set the data form.

To enter a text, title, name and logo, refer to the 3.13.3-3.135.
To setting the print position, refer to the 3.13.6.

i
Put the printer in an output enable status. (Refer to the maker's

Click [Print] on the print form.

The print menu opens, then carry out according to
If you click [Cancel], printing is interrupted, and the print form closes. T
If you check the [Auto Save] check box in advance, you can automatically save data in 8
format. Once printing has ended, the save menu automatically opens, SO attach a file name

specify the location where the file is to be saved.

instruction manual for printer)

the print menu (varies with types of printer).

JEOL

Scanning Electron Mlemocope

Edit  Image  Tool Preset Mag Sol\_x_p He(p _
Auto Auto
|Sc-n1 Scan2 sennaJSe-nt hm Mag - || Mag + F | sugm

Frozer

r A4 2 image & Note

File

JSM-5600

rSEM 11

oW, refer to the 3.13.1,



3.13 Printing the Images (Simplified D

3. : - i

13.1 Print Form, Print Format window

Print Form

To open the print form: - Open [File] on the menu bar, then click [Print ...J

« Click [Print] on the SEM control button.

P —

_JEOL fqnnlnn Electron Microscope
Ad 1§ — | Setup Help
= 1 image (HOR) L';'ﬂ] —_—

I

'_En:q; Load [ A4 Timage & Note EI" =
i _m
::. Sew Eile | A4 2 image & Note
e ‘
nt Format [[Ism-s800 ] Eile
Margin SEM
i [Tism=s5800 |

~SEM 1+




3.13 Printing the Images (Simplified D

i t..]
Print Format window ihien click (Print Forma ]

; the menu bar,
int format window: + Open [File] on . File].
To open print fo . Open print form, click [Print Format] of [E}

{ seoL g Election
i' File Edit Image Tools Preset Mag Setup Help — |$
(Ehar ThGh O TS0V BRI .
T T el o] e 1] [
Frozen... A4 2 image & Note l —"-“’__________,__._-—--—
I— %m_ mm Format |
-FH'QP"‘ 300 — Print Form
’F’"ﬂ:“%w*-' () M 1image HOR)
S O A4 1 image/Note
‘ @ A4 2 Image/Note
Data Form —————
-5 Note
SEM Data
E Title
|
:’j Name
e |
l— _ Logo

ne [Text] check box in advance, the input text enters the print data.
1) To enter text, refer to the 3.13.3.

[Title] check box in advance, the input title enters the print data,
tle, refer to the 3.13.4.

@ [Name] check box in advance, the input name enters the print data
ntoutput data is also printed. To enter a name, refer to

dvance, the input logo enters the print data.

hgx:in,advance. You can automatically save data in
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3.18 Printing the Images (Simplified

3.13.2 Calling the file image
2) Double- click the image part on print form. d on Windows)
Select the file that you wish to print form the file menu. (Based 0
The selected file is displayed on the image part of the print form

b) Click |Image Load] of [File] on the print form. Windows)
Based on Wi
Select the file that You wish to print form the file m i

The selected file is displayed on the image part of the print form

E JEOL Scanning Electron Micmecope
/ File Edit Image ools Preset Mag Setup
MWM Ns«m\lsanz Sun?p iF"""

A4 2 image & Note

SEM 1

l Open File Image
[Noxe :

FEEEE L.




3.13 Printing the Images (Simplified D

3.18.3 Enter a text

te] check DoX-
1 Open Print Format window (refer to 3.13.1), then check the [Note]

If you do not this check box in advance, text does not prlnted.pan e Fonm
2 Open Print Form (refer to 3.13.1), then double~-click the note : . hiows),

n.
3 Enter the text from the keyboard according to the text input scree

JEOL Scanning Electron Microscope /”@

File Edit Image  Tools Preset Mag Sewp Hel \
| ————— ____——____‘-____‘ o — m
[T = [ = [ e e =] el | )l-ll-
]
Fro: ______—‘___'___—_—_________’.]
[ A42image & Note El

= =
=== =

Note 1

rSEM 2

e
<

o

\
X 5

Text Input screen
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3.13 Printing the Images (Simplified

3.13.4 Enter a title or name

heck box.
tle] or [Name] ¢
1 Open Print Format window (refer to 3.13.1), then check the [Title]

ted.
e does not pdn
fyou do not check these check box in advance, the title or nam

2 Click title box or name box.

3 Enter the title or name from the keyboard.
Enter the title using up to 15 alphanumeric characters.
Enter the name using up to 10 alphanumeric characters.

I! JEOL Scanning Electron Microscope
} File Edit

Image  Tools  PresetMag  Sewp  Hep
Open Image Fije _,

Save Image File
Backup Users File ...
Install Users Fije
Print Fo

Print ...

JEOL
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3.13 Printing the Images (Simplified D

3:13.5 Enter a logo

o] check box.
1 Open Print Format window (refer to 3.13.1). then click the [Logo]

[JEOL] can be automatically printed. (Logo printing position, see Pad 3t 8: logo other than

1 do ot check this check box, [JEOL] does not printed. Hfyouwish 1268 i

[JEOL], carry out the following steps 2~5.
2 Make the logo by the BMP form. (refer to the Instruction ma
3 Click the logo box button.
4 Select the file from Open File Image window. (Based on Windows)
5§ Click [Open].

The selected file (logo) is printed.

85 and 86.)

nual provided with the computer)

| JEOL Scanning Electron Microscope

| Fil Edit  Image  Tools Preset Mag Setup Help e |
|l Open Image File ...
Save Image File ...
‘ Backup Users File ...
| Install Users File ...
Print Fo™s* ...
| o
| JEOL Scanning Electron Microscope @
File Edit Image Tools Preset Mag Setup Help
print view | 1| scan2 || scan 4 I - ‘M" "‘°|Aca
S e ] EE ] L
Frozen.. [ Print Format il ]
Print Form ——— [ Open File Image =
E = OO
=5 =

Logo box button
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3.13.6

Set a margin
1 Open Print Form (refer to 3.13.1).
2 Open [File] on the print form, then click [Margin].
The DTP Margin Set window opens.
3 Setthe desired margin value with arrow- button.
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3.14 Troubleshooting

£ \3 3.14  Troubleshooting X
‘ . ded with the computer.
' Regarding computer - related trouble, refer to the instruction manual provi
|
Cause Remedy
Power is not supplied to the evacuation system L
* The power board switch is OFF. Turn ON the power board switch.
* 100V AC is not being supplied. Check the 100V AC. P o
* The safety device operated because Restart the instrument after the water SUPPYY:
of a water failure, etc. is restored.
—_

Evacuation does not take place, or takes a long time to complete
Tighten up loose parts.
Remove moisture from the specimen, or replace

« Loose parts
* A specimen containing a lot of gas or

" moisture is installed it.
O-rings or packing are twisted, installed Remove twists, or install in correct positions.

in the wrong positions, or are contaminated
i with dust.
O-rings or packing are torn. Contact JEOL's service office.
* The Wehnelt has just been cleaned. \ ‘a while.
The amount of RP or DP oil is insuffic L ntact JEOL's service office.
or the oil has deteriorated. i
+ The DP heater is broken,

has blown.

nt. (refer to Chapter 4)
lament. (refer to Chapter 4)




3.14 Troubleshooting

Cause Remedy
An image does not appear 2
» The HT is not [ON] Turn ON the HT. N
» An auto function, such s auto focus, does  Turn ONthe HT an
not operate ' »
o Set the signal to [SEI] using the signal wind

«» The signal is not [SEI]
« The image has insufficient contrast and/or

brightness.
.7.16
The axis of the electron gun is mis~ Re-align the electron gun. (refer 70

Adjust the contrast and/or brightness-

aligned
The filament heating is insufficient

Align the electron gun, or adjust the bias. (refer to

3.7.16,3.7.17))
Align the axis using the X and Y axis adjustment

Kknobs of the objective lens aperture. (refer to

3.7.18)
Replace the filament. (refer to Chapter 4)

- The axis of the objective lens aperture is
mis~ aligned.

» The filament is broken

The image has no sharpness
+ The image has astigmatism. Correct the astigmatism. (refer to 3.7.3 or 3.7.19)

s insufficient contrast and/or  Adjust the contrast and/or brightness.

Reduce the Spotsize value.
Re-align the electron gun. (refer to 3.7.16)

Either perform eliminate the tilt of the specimen, or

using the Dynamic Focus Correction (refer to
3.7.20).

Raise the Acc. volt, using the Acc. voft window.
Replace the aperture foil. (refer to Chapter 4)

Contact JEOL's service office.




3.14 Troubleshooting

Cause Remedy

There is noise, rough s =
L ness, and distortion on the image
rate the specimen, or reduce

* The specimen has acquired an electric Either re-evapo
Shere: the Acc. volt.

Increase the Spotsize value.

Change the Acc. volt.

Correct the astigmatism. (refer to 3.7.30r3.7.19)

Adjust the contrast and/or brightness.

The Spotsize is too small
The Acc. volt is unsuitable

There is astigmatism
The image has insufficient contrast and/or

brightness.
* The specimen is not properly fixed Properly fix the specimen.
* Loose parts Tighten up loose parts.

Keep the instrument away from magnetic fields.
Clean the Wehnelt, replace the filament, and

so on. (refer to Chapter 4)

* The objective lens aperture foil has Replace the aperture foil. (refer to Chapter 4)

External magnetic field

The load current varies

deteriorated
+ The inside of the electron optical column
is contaminated
The scintillator tip has deteriorated

Photographs cannot be taken-:

= The camera connector

+ The camera ape
« The filmis not p
+ The contrast anc
correct

AR






* Place a cover

4.1 Precautions in maintenance work

4.1 T
Precautions IN maintenance work

Do not ad
OPt an unreasonable posture when working for maintenance.

Do not dj .
'Smount, disassemble with bare hands. Be sure to ware polyethylene film gloves

orthe |i i
° ike. The internal parts are precision-machined. Use special care so as to prevent
em from contamination.

Use tools in the Proper way. Avoid using undue force to tighten screws. When you handle
tools, use special care not to drop them on the parts and damage them. When parts is to be
s'ecured With two or more screws, screw all of them lightly in until they are blocked and them
tighten one after another a ittle atatime. (even tightening)

Carefully remove and remount parts without exerting undue force. Forcing parts in or out
could cause eccentricity which might make it impossible to remove and remount the parts.

Store removed and disassembled parts is readily identifiable groups. Put small parts such
as screws in laboratory dishes. For long - term storage, use a desiccator to prevent oxidation.

* Place the parts on a rugged work bench. Make mats and covers ready in advance.
For heavy parts, place additional material under the mat and make sure that no screws, etc.
are left behind.

oes not require disassembly. Cover such a portion

with an alu
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4.2 Parts that Must be Maintained, and

Maintenance




4.3 Cleaning Materials

) 4.3 - Cleaning

Materials

Use cleaning liquid that has high cleaning performance, is of high purity,
nearly harmiess to humans, non-flammable, and volatile.

Follow the precautions indicated on the container of the cleaning liquid.
Ensure that the room is adequately ventilated, and do not place your fingers

in the liquid. (Be sure to wear working gloves.) Use cleaning liquid to remove
common dust and abrasive. Normally, cleaning liquid is used by moistening a
Piece of gauze or a cotton stick with it. Small parts that have been cleaned
can be effectively finished off by immersing them in a beaker filled with
cleaning liquid. (You can obtain even better results by using an ultrasound

'\) cleaner.)

. Work gloves: Use polyethylene film gloves. This prevents parts from becoming soiled, and
also protects the skin on your hands and fingers.

Gauze: Use gauze that is clean and does not generate impurities when immersed in
cleaning liquid. Use gauze for rubbing parts with an abrasive and also for
Wiping away dust and stains using cleaning liquid.

Cotton stick: Use cotton sticks that are clean and do not generate impurities when
immersed in cleaning liquid. Use cotton sticks for rubbing parts with an
abrasive and also for wiping away dust and stains using cleaning liquid.
(fine parts, holes, etc.)

Cotton wool,

toothpick: Use clean cotton wool after wrapping it around a toothpick. Use it for rubbing
parts wi rasive, and also for wiping away dust and stains using

Metal abrasive; i , | .. ve that can be easily removed by cleaning liquid.

ded parts or intricate parts. Also, take care that
onto parts that are not normally cleaned.
er. Do not use a glass beaker because it is liable



4.4 Cleaning Method

4.4 Cleaning Method

3 ing liquid
4.4.1 Wiping off dust and stains with Cleaning A cleaning liq
or parts that cannot

Use Cleaning A cleaning liquid to clean parts that are not very dusty stainsy,
be rubbed,

Wipe flat surfaces and outside surfaces of parts, and also threaded parts, with a piece of gauze,

or the like, moistened with cleaning liquid. Wipe dust and stains off the vicinity of holes and the
inside surfaces of parts using a cotton stick (of a size that matches the area to be cleaned), c'>r t.he
like, moistened with cleaning liquid. Never clean parts made of plastic or other material that s likely
to be dissolved by the cleaning liquid.

Clean oil and grease off small parts and also clean intricate parts by pouring the cleaning liquid into
a beaker then immersing the parts. You can obtain even better results by using an utrasound
cleaner. Replace the cleaning liquid from time to time according to the extent to which it becomes
contaminated. After cleaning the parts, remove them from the beaker and quickly remove any
cleaning liquid adhering to them by using blower brush.

A WARNING When handling cleaning liquid, be sure to use polyethylene film gloves.

There is a risk of acquiring a skin disorder depending upon the particular kind
of cleaning liquid used or the sensitivity of your skin, so be sure to read the
precautions concerning cleaning liquid before using it.

Cotton stick moistened
with cleaning liquid

Example: Wehnelt




4.4 Cleaning Method

4.4.2 Rubbing with Cleaning B metal abrasive

Use Cleaning Metal abrasive on very dusty parts and also parts that can be rubbed.

Coat flat surfaces and outside surfaces of parts with a small quantity of abrasive using gauze, or
the like. Rub the vicinity of holes and the inside surfaces of parts using a cotton stick (of a size that
Matches the area to pe cleaned) or the like, coated with a small amount of metal abrasive.

Do not use g ot of force when rubbing a part in the vicinity of a hole. Also, do not rub parts

. Never rub threaded parts with metal abrasive.

It you have done Cleaning B, repeat Cleaning A a couple of times to completely wipe all metal

abrasive off.
\

eXcessively

Cotton stick moistened coated

/ with metal abrasive

L]

——




4.5 Filament Replacement and Cleaning

4.5 Filament Replacement and Cleaning

: is flowed to th
When the filament is broken or the load current of higher than 150 LA

i orK.
the message dialog box appears. Perform the following maintenance W

1 Click [OK], close the message dialog box.

When the message dialog box is closed, the Filament Exch

ange menu on the SEM menu

e filament,

appears.
2 Click [Vent] for venting the electron optical column to atmosphere. ol
You can also do this by using the SPECIMEN CHAMBER VENT switch on the main con
panel.
|L JEOL g Electron A ’———-@
Edit Image Preset Mag Help ____———-—-—-—‘—l

PR EEE L

mﬁ@

e
Brightness Focus [ stigmX [ seMmens = _
r User login 1 ls—pecimen Exchargﬂ

[7Usor logoutJ Wment Exchangl

rExR Microscope j " Gun Alignment I

Way Status
Vent the gun chamber

{ and take off the wehnelt [
% -

gun chamber.

3

4)

1) Press [Vent] to vent the

J

2) Exchange the flaments. R
WARNING; The wehneltis
Vvery hot. Be careful notto
touch it. 1t will take 1 hour
to be cooled down.

Press [EVAC] to evacuate
the gun chamber,

Faw minutes later, vacuum
status changes to Ready
and HT can be ON.

(7] image appears automaticaty

Vent

I

/

If you check {Image appears automatically] check box,
omit the step (9] to [14]. (Page 4-13 )



4.5 Filament Replacement and Cleaning

3 Open
Set théh veve,ectm" gun, then remove the Wehnelt.
‘ehn ;
elt removal tool in such a way that the three screws of the Wehnelt removal tool

will align with
S the smooth faces on the sides of the Wehnelt and tighten the screws.
enn +
elt removal tool straight to remove the Wehnelt from the electron gun and then

loosen th
e
Screws to remove the Wehnelt removal tool.

A WARN
ING
Do not touch the Wehnelt immediately atfter the filament breaks because itis
hot and you may receive a burn. Before removing the Wehnelt, wait for about

one hour, then remove it using a dedicated tool.

Wehnelt removal tool




T I —

4.5 Filament Replacement and Cleaning

4 Remove the filament from the Wehnelt. N cor
s 5
Slacken the stop screw and adjustment SCrews, then remove the filament and sp&
Grasp the electrode of the filament and remove the filament.

Electrode

Guide groove

Spacer
The spacer that has three scribed lines was installed

in the instrument in the factory.




4,5 Filament Replacement and Cleaning

[Tip of the filament condition]

Filament is ordinary broken

Unuse
When the filament is used well
at along time.







4.5 Filament Replacement and Cleaning

6 Adjustthe filament position. (Centering)

* Temporarily fix the filament with the adjustment screws. (Tighten the screws uniformly.)
Observe the Wehnett from the side, and confirm that the tip of the filament is recessed slightly
(approx. 0.2mm). If the tip of the filament is protruding, replace the spacer.

* Tum the adjustment screws so that the tip of the filament is at the center of the cap hole
filament tip,

of the

Relationship between the spacer and the filament

Number of scribed lines ~ Thickness (mm) Brightness Life of filament (n)
§ 2l High Short
2.1 Medium Normal
¢ 22 Low Long

Nt -

T ) S —

05 e Bl eandl y
SanelipEy -
et it




S
pEsree

45 Filament Replacement and Cleaning

pin on the electron

7 Install the Wehnelt and close the electron gun.
n gun, align the guide groove on the Wehnelt with the guide
position.

ectron optical column.-
control

Open the electro
gun, then push in the Wehnelt until it clicks into

8 Click [Evac] of the Specimen Exchange ment! for evacuating the el
You can also do this by using the SPECIMEN CHAMBER EVAG switch on the main

panel.
ring out of

take care not to slip the O~

A
CAUTION . When closing the electron gun,
position.

« When closing the €!
between the electron gun and electron optical co!

lectron gun, take careé not to get your fingers crushed
lumn.
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4.5 Filament Replacement and Cleaning

S Once the vacuum status becomes [HT Ready], click [HT] on the status display so that ON

appears to the right of [HT].

10 Open [Menu], then click [Gun Alignment].

11 Tum the scroll bar
12 Turn the scroll bar
Position.

13 Setthe [Spotsize] value to about 20.

14 Click [Auto].

knob of the [Filament Heating] to left end.
knob of the [Alignment Tilt] and [Alignment Shift] to roughly the center

To interrupt auto gun alignment, click the [Cancel] button [Auto Gun Alignment running ...-

If you wish to manually adjust the un alignment, refer to the Chapter 3 — 3.7.16.

|

|

JEOL _ Scanning Electron Microscape L=
BloEdt  Image 7o PresctMag  Setup  Help
) Pt || pmoto V | T——1 ‘ | SEM Menu @ |
SIS i = T
I Auto Gun Alignment running ... | Gancel .‘ S ”l L k= ser | |]
I v User Logout u Fil Exchang || Mode |
H Exit Microscope I I Gun Alignment I

Gun Al

WG ws | Oow O o |

ent Heating
L. [ [[eias Adjust
i '

- Alignment Titt




4.6 Cleaning the Anode and Liner Tube

4.6 Cleaning the Anode and Liner Tube

g the filament, perform the following

If the surface of the anode is prominent when replacin
maintenance work. (Cleaning cycle: Once every 1-2 years)

1 Vent the electron optical column to atmosphere, then remove the Wehnelt.
Refer to 4.5. Store the removed Wehnett in such a way that it s not exposed to dust.
2 Pull out the anode and liner tube.
Remove the set screws, align the extraction tool with the groove in the anode, then
the extraction tool vertically.

pull up

i it is
{ A WARNING Do not touch the Wehnelt immediately after the filament is used because

i i ut
hot and you may receive a burn. Before removing the Wehnelt, wait for abo

one hour, then remove it using a dedicated tool.

( A\ CAUTION When pulling out or re-assembling the anode and liner tube, take care that
these parts do not touch the electron optical column.

{ 3mm L shaped spanner
(accessory)

Anode/pole piece extraction tool

Set screws (four)

Aperture



4.6 Cleaning the Anode and Liner Tube

3 Disa:
o Ssemble the anode and the liner, then clean these parts.

erse { i

in the d he directions of the anode and liner tube, and disassemble these T Ba ShOWE
raw i
ing. Select the cleaning method according to the extent to which these parts
are soiled,
:e—assemble the anode and liner tube.
erform re-
: assembly work in the opposite sequence to that in which you g

. Pulled out the anode and liner tube,

Ins

tall the Wehnelt, then evacuate the electron optical column.

mbled or




R
R ——

4.7 Cleaning the Objective Lens Apertu

i rm
g a bright image from being obtained, perfo

When the astigmatism increases or preventin

the following maintenance work.

1 Setthe objective lens aperture position to [0]. N e
2 Vent the electron optical column to atmosphere, and remove the objective
Cover the mounting port of the objective lens aperture to preve

3 Push the aperture foil fixing plate, and take out the aperture foil.
dusty, disassemble it and carry out

When the tip of the objective lens aperture is ve ‘ ;
mble the aperture in the opposite sequence to disassembly.

Cleaning B (refer to 4.4). Reassel

(refer to the next page.)
4 Carry out Cleaning A. (refer to 4.4)
5 Push the aperture foil fixing plate, then install the aperture foil.

Replace the aperture foil with a new one. (standard accessory)
If there is dust on the tip of the aperture, remove it with a hand blower.
6 Install the objective lens aperture, and evacuate the electron optical column.

nt ingress of dust.

A\ CAUTION « When removing or installing the objective lens aperture, take care that the
tip of the objective lens aperture does not touch the electron optical

stalling the aperture foil, take care not to deform or damage it.




4.7 Cleaning the Objective Lens Apertu

73 _\
\ ’ Notch
Be sure set o top side.

Aperture foil /
S ’/f“ /J_\ O =
%_\L/ {}‘@ @:i____

>

Aperture foil fixing plate Holder
Set screws

Aperture foil \ Fix the holder.
, - \ | -
J mﬁwdﬂ" i
— \ =
Set screws (two)

Fix the aperture foil fixing plate.

N
\
E




5. JEOL engineer use only

This chapter describes the maintenance for engineer.

5.1 Cleaning the Specimen stage packing =+« *** oo\ alers ala et S ialotei ol ::12
5.2 Cleaning the Condenser Lens Pole Piece ««+«++-- .......... Ui
5.3 Cleaning the Scan coil «:=+=+2+=- SIS 2 S0 i S e .......... Ly
5.4 Replacing the Scintillator Tip =+ +++«xx=- OOt SR A i
5.5 Checking and Replacing the DP heater ««+ =+ <<« - STt e T et sims oo 00y




5.1 Cleaning the Specimen stage packin

the Specimen stage

1 5
2 Set the specimen stage position to [X=0mm, Y=0mm, R=0° ,T=0° ,Z=35mm].
Vent the specimen chamber to atmosphere, then remove the Z - axis sensor cable of the

Specimen stage.

Withdraw the specimen stage, then set the rail stopper face upward.

Further, withdraw the stage and remove it while liting the stage.

Place the stage on a rugged work bench.

Remove the packing, and clean it.

Carry out Cleaning A (refer to Chapter 4-4.4) and adequately dry the packing, o
the minimum necessary amount of vacuum grease. If the packing is damaged or torn, you

(22BN &/ [ NI &5

coat it with

must replace it.
< 7 Re-install the packing to the original position of the stage.
'\\3 8 Return the stage to the specimen chamber, and push down the rail stopper.
9 Push the stage until it is in intimate contact with the specimen chamber, then evacuate the

specimen chamber,
Check that the vacuum status display becomes [HT Ready].

10 Stop the instrument, then turn OFF the POWER board switch.

11 Connectthe Z-axis sensor cable to the stage and turn ON the POWER board switch.

12 Start the instrument, confirm that operation can be carried out normally.

A\ CAUTION - The specimen stage is heavy (about 21.5kg), so do not adopt an un —
reasonable posture when removing it.

I » When removing or installing the stage, do not grasp the X-, and Y-axes.

V e stage, take care not to get your fingers caught between




5.2 Cleaning the Condenser Lens Pole [

5.2 Cleaning the Condenser Lens Pole Piece
switch OFF.

OWER
1 Vent the electron optical column to atmosphere, then turn the MAIN P

2 Remove the evacuation pipe.
Remove the set screws, then slightly push down the pipe-
Cover the removed evacuation pipe and pipe mounting hole to prevent ingress gfidust
3 Remove the electron gun chamber.
Remove the set screws, then remove it while lifting the electron gun chambe :
removed electron gun chamber on a horizontal surface on which aluminum foil, o the like,

r. Place the

has been spread.

WER switch OFF after venting the electron 1

( A CAUTION  + Be sure to tumn the MAIN PO
optical column to atmosphere. If you leave the MAIN POWER switch ON,
there is a risk of the pole piece breaking when you pull it out because itis
very heavy.
« The electron gun is heavy (approx. 14.3 kg), sO do not adopt an un —
L reasonable posture when removing it- o

Set screws (two)

E

e

Electron gun chamber

Evacuation pipe













5.8 Cleaning the Scan coil

5.3 Cleaning the Scan colil

WER switch OFF.
1 Vent the electron optical column to atmosphere, then turn the MAIN PO

2 Reassemble an electron optical column.

Cover the removed pipes and the tubes il
Place the removed electron gun chamber and the condenser lens

surface on which aluminum foil, or the like, has been spread.

of dust.
ng hole to prevent ingress
e ction on & horizontal

lens section is heavy (approx. 14.3kg, a8pprox.

ving it.

A\ CAUTION  The electron gun, condenser i
15kg) so do not adopt an unreasonable posture when rem

Set screws (two)
[® Electron gun chamber]}
R the se? . then Set screws (four)
the it while lifting the electron gun ‘ \ Q//__,_\
chamber. N
— U
U
s Sl

[® Main evacuation pipel

Remove the set screws, slightly

push down the pipe.

[®@ Intermediate evacuation pipe]
- Loosen the hexagonal nut, then remove the
flexible tube.

Alignment screws (four)

Refer to Page, 9

l







5.3 Cleaning the Scan coil

4 Disassemble the scan coil, and clean it.

L5 [Teflon sheet] :
A Remove the teflon sheet,
> and store it in such a way

Z= -\-.\ that it is not exposed to dust. r
b =
e S 3 Cover

Pipe (short)



5.3 Cleaning the Scan coil

S Re- assemble the scan coil, then re-install it.

Re-assemble or re-install the scan coil in the opposite sequence to removal.
6 Re- assemble the electron optical column.

Re-assemble the electron optical column in the opposite sequence to removal

A CAUTION * Be sure to mount the teflon sheet to the electrode.

* Fix the scan coil with set screws (three) after meeting the marking line

©On scan coil to outside marking line.

* Be careful not to let the lead wires get between them.

* Take care that the condenser lens section, electron gun chamber,
evacuation pipe, the mounting hole of the evacuation pipe, and the O-rings

g of the electron optical column are not out of place. |

7 Turn the MAIN POWER switch ON, and evacuate the electron optical column.
re-tighten the screws fixing the evacuation pipes, etc.

If the evacuation noise does not stop,

8 Oncethe vacuum status becomes [HT Rea out the alignment. (refer to the SVC
manual). :

marking line on the scan
mark (refer to Page ¢
I coil with screws.

| 3
;' ‘ [Re-install the scan coil] y
- When re-installing the scan : the :
YN
‘ s B,

Alignment screws (four)







5.4 Replacing the Scintillator Tip ~

3 Disa
ssemble the detector, and take out the scintillator tip. -

A cauTion .

When removing the scintillator tip, take care not to cut lead wire B.
A high voltage (10kV) is applied to '‘the corona ring, SO never touch it with
bare hands or cotton gloves. If il from y

to the ring, an electrical discharge may occur.
When removing the scintillator tip, take care not to damage the light pipe

When cleaning the light pipe, do not use any solvent other than alcohol.

our skin or cotton particles adhere

e

Lead wire A

Set screws (three)




5.4 Replacing the Scintillator Tip -

4 Replace to a new scintillator tip, and assemble the detector.
to removal.

Assemble the detector in the opposite sequence
intillator tip- place the tip on the ‘

A CAUTION - Take great care when installing 2 new sC
light pipe with the aluminum sputtered su
. Push the scintillator tip against the light pipe,

rface face upward.
then fix the corona ring in

r, do not blow it

place.
tector using 2 hand blowe!
of the ip will

. When removing dust from the def
use the sputtered surface

directly onto the tip. This is beca

also be blown away as & result.

[Installing the scintillator tip)
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5.5 Checking and Replacing the OP heat

DP heater

and Replacing t

5.5 Checkin

- maee |

a burn as these parts

(A WARNING  Be sure not to touch the boiler and cover of the
heater has broken. If you do so, you may suffer

are very hot (300°C ).
To return the heated parts to room temperature, keep coofing Water L

W for 30minutes or more. )
-
A\ CAUTION - Tum OFF the MAIN POWER switch and POWER board before replacing
the DP heater.
« When removing or installing the console cover, take care not to get your
L fingers hit at a corner of the console cover. )

1 Stop the instrument. -

2 Remove the rear cover of the electron optical column console.
ng R?mwe the receptacle of the connector of the DP.

4 Check for an open heater between the pins with a circuit tester.

_Pump (boiler)

-



/;“

5.5~ Checking amd Replacing the DP heat

T | B P2
S Disassemble these parts as shown in the drawing; then replace to a new heater.

6 Assemble the DP in the opposite sequence to removal, then install the receptacle of the
connector' Pty T (17, Pl vl (2 B . g
7 Replace the rear cover, the start the instrument.

H-matd F

Vo

trvsngs §
B

Cover
oSN




5.6 . Replenishing.and.Replacing the-RP

5.6 Replenishing and Replacin

Wi

[ A cauTiO : e : the lower limit.
A\ CAUTION Do notlet the ol level of the oil rotary. pumP fall below

f e troubles
If the pump operates with only a small quantity of ol som

S L3 | CRNOGCUF y vriyiie oo pridlin ¢

3 o -

1 Stop the instrument.

2 Replenish or replace the oil.

To replenish, remove the cap and replenish the new il until th
between the red round). After replenishing, screw the cap. r
To replace, remove the hexagon headed bolt from.the il drain port and drain the oil. After
draining the oil, set the hexagon headed bolt on the il drain port and similarly work as
“Replenishing the oil”. SANE GO A

Screw the cap, then start the instrument.

e described quantity (in

Qil level indicator




%7 Checking and Replacing the fuse ©

and Replacing the fuse

- Turn OFF the MAIN' POWER 3Witch arid POWER board béfore replacing
the fuse. gss T ARSI
* When removing or installing the console cover, take care not to get your

fingers hit at a corner of the console cover.

Stop the instrument.

Remove the rear cover of the operation console.

Check for an defective fuse with a circuit tester, » (0 02 c T 0T £
Replace to a new fuse. (refer to ilustration and tablé) ' - :
Make sure that the defective fusé is replaced by d'fiew ne with the sameé rafing. '~

A WON -

5 Replace the rear cover, then start the instrument. fMS sieant nstis
PP b i M TR R e 2o o S T o s o
|
| Fuse Capacity and used for e
| F2 A BB
' F3 8A, RP -l g -
| : | A

Fa 3A, Opton

O a1 0B
O &0 [

m

@
-7

~




q me ser\/lce outlet fuse

5.8 Checking

replacing
A\ CAUTION - Tum OFF the MAIN POWER switch and POWER board before feP

the fuse.
et your
« When removing or installing the rear panel, take care not to gety

fingers hit at a comer of the rear panel.

- ) oo
R (A o

Stop the instrument.

Remove the cables of the rear panel.

Check for an defective fuse with a circuit tester.

Remove the rear panel, then replaceto anew fuse (8A or 5A).

Make sure that the defective fuse is replaced by a nsw one with the same rating.
Replace the rear panel, then connect the cables to the rear panel

Start the instrument. %

AW N -

(o) ¢/

| S ..@ e . : / v - d“—,
| AC100V 8A  ACI10OV 5A W w







Notice

* The information in this manual, which is based on specifications believed correct at the time
of publications, is subject to change without notice due to improvements made in the instrument.
In order to assist us in preparing future documentation, please advise your nearest JEOL

service office if you find any errors in this manual.
This manual has been prepared using a desktop publishing system in which photographs and
drawings are read by the use of an image scanner.
Therefore, details of some of the photos may not be as clear as those of the originals.
In no event will JEOL Ltd. be liable for direct, indirect, incidental or consequential damages
resulting from the use of software described in this manual.
* This instrument must not be modified, and products other than those manufactured by JEOL
Ltd. must not be attached to this instrument, without prior written permission.
It any such modification or attachment is made, all the stipulated warranties and services
contacted by JEOL Ltd. or its affiliated company will be void.
: * This manual is copyrighted. All rights are reserved. This document may not, in whole or part,
i be copied, photocopied, reproduced, translated or reduced to any electronic medium or

.

machine readable from without prior consent, in writing, from JEOL Ltd.
When this manual or the software described in this manual is furnished under a license
agreement, it may only be used or copied in accordance with the terms of such license

B |
| agreement.

| Copyright ©1999 JEOL Lid.

SELLING
a- Shi, Tokyo, 196-8558 Japan




Safety Precautions

To ensure that you use this instrument correctly, read carefully the following safety precautions
prior to starting operation or maintenance.

The descriptions below contain important information related to safety. Contactyour local service
center whenever you are unclear about an operation or maintenance.

Please keep the operation manual on hand so that you can consult it whenever necessary:
s are as follows:

The safety definitions used in our company’s operation manuals and their meaning
A CAUTION: A potentially hazardous situation which, if not avoided, may result in minor

injury or material damage.

We request that you use the instrument in a proper manner and within the scope of the purposes
and usages described in the brochures and operation manuals.
Never make modifications such as removing protective parts, replacing component parts and

unlocking safety measures.

A\ CAUTION

When inserting the backscattered electron detector, take care not to let your fingers be caught
between the rotating axis and shaft.
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diagram showing

ned by an incide
the surface topogd

js scan
informations ©f
nq elements A and B
detected electrons with quantitative change
The two signals thus obtained are
amplifier.

The operational ampiffer further amplifies the two signals, and at the same time, adds. Tk
wsignalsm&mﬁng elements A and B. dcts.
The adds signal is used as a video signal for displa)
serves as  video signa for displaying TOPO BEL
The desired video signal is selected by the IMS, and

omposition im

the basic signal flow for image formation, o
ot electron beam 10 generate backscattered electron Whi;peﬂm
raphy, physical and chemical properties of the Specimen haye
o ith said informations &1 detected from different direcione
rranged symmetrically at an optical i a::
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amplified by the preamplifier, and fed into the operationg|

yiDQBEI,and the subtracted signa

age and topography image

CRI for display. (refer o next page)
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5.

Names and Functl
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5.1 BEI adjustment panel

e
The BEI adjustment panel is constantly displa
yed while "g
Elw i
s

When a signal other than "BEIW” is selected on the sig
nal wing, v
Ow 'h
+the

Signa

t JEOL Sclnnmq Electron
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m:] = | ﬁﬁ—~

Itype change — over b

Shadow image level adjus
button: i
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