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Safety
To ensure fhial you use this instroment comestly, resd cavefully foliowing safery precautions prior to starting
operition or maintenance.  The descriptions below conitain impertant information related to safety,

Contact your local ssrvice center whenever you are unclear about an CpRTREton of maintenance.

Flease keep the operation manyal oo hang stz thiat vour cam consult it whenever necessary.

The safery definitons wsed o our compsany's operation manvals and their meanites are gz follows:

recantions

| WARNING: A potentially harardous situstion which, it not avoided, may result in death or
serious injury:

! CAUTION: A potentially hazardong siteation which, if not avivided, may result in minor injusy
of maierial damage.

The following marks represent poterttial hazards.  Please follow the mstrections and never touch the parts matked
with these sings.

Bewe of
enacims shock

We request that you use the instrument in 3 proper manner-and within the scope of the purposes and usages
descritred in the brochures and operstion menuals, MNever make modifications such 4& rernoving protective parts,
replacing compinent parts and unlocking safety measres,

Safety precautions for optional attachiments that are built infe or attached to the insorument are describied in the
mdividual operation manuals,

B General warning

e Doonot uskock or rmove ay covered parts, modify or remove COMPONENE parts, or dismantle these pars in
any way othet than their intended wse, due to the risk of a thermal, electrical or radiation heward occurring,

®  Never remove the grounding wire or connect itmmj'nﬂmrhcﬂimthmﬂmgwiﬁniiﬁmﬁwﬁskcf
eleciric shovk,

= I it is necessary to move the instrument, various hazards are expected,  Confirm the specifications and
installation requirements for the instrument, chack the state of the new instaliation site and consalt vour local
BRGE ceter,



B Warnings for replacing the oil diffusion pump

Be suré not to touch the boiler ar-cover of the oil diffusion pump immediately after its heater has brolen,. bagatise
these parts are very hot and you may receive 2 bum,  To cool the hested parts to oo mmperaturs, mainisin the'
foliow of cooling water for at least 30 minstes:

B Warnings for replacing the filament

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

L e i ]
B Ceneral cauiions

o Ifan abiormality eeoura in the instrument, stop it immediately. - Tostop the ingtroment follow
the inzgtructions, then contact your loeal service center,

¢ i a power failure oceurs, the instrument will automatically stop. When the power resumes,
reatart the instrument,

s Ifgwater failure occurs, the main power iz shut dewn automatically. When the water supply
s regfored, restart the instrument

» . Since the electron optical column is placed on the frame via an anti-vibration mount, the
electron optical column will sway a little when you operate the knobs.. Take care wot to get
your fingers caught in any clearance resulting from this sway.

= An instrument that has been installed properly will usually not vibrate or emit any vnusual
moise;  Should this occur, stop the instrument immediately -and eontact your local service
ke,

B Cautivns concerning the vacuum pumgp oil

Whea vacuwm pump oil is replaced or vacoum pump is vepaired, process the oil in the proper way,



B Cautions concerning the oil retary pemp

Be sure ficd 1o disconnect the mabber hose from the oil rotary pump during operstion.. If you do s, the oil in
the oil diffiusion pump will flow back 1o the electron optical column, causing serious damage o the insfrument,

Do ot let thie oil level of the ofl rotary pusp Bll below the bower limit.- [tﬂmmmpapmmﬂﬂmh a
small quantity-of oil, oubde ey oour:

B Cantions when dizassembling and cleaning the electron optical column

When it becomes necessary to perform maintenance that requires disassembling and cleaning of the clectron
aptical eolumn or replzcement of parts other than those specified in muintenance, contact your local sérvice.
office,

When you clean electron optical column Gomponents, use & cleaning agent 2 nonflamrable highly valatibe,
highly efficient solvent that is fres from. impurities and is not barmful to the human body,  Be sure to use the
sotvent in & location free from combustible material and sources of ignition and with open windows or praper
ventilation, regardiess of the quantiny nsed

When you use a cleaning agent, be sure to wear protective gloves thet are resistant o the sobvent.

B Nates and Cautions concerning Personal Computer (PC)

P

A personal computer (PC), whose operating system (OS) is Windows2000, must have FlashPoint 30 on
the WideoCapture Board,

Hardware

Mever mindify the hardware settings snd also never mstall additioral boards, I you de the PC or the SEM
mary ok weork morinally,

Mever connect devices other than the recommended ones.  1f vou do, the PO ar the 35N Ry mxit work
oormally.

Marke sure ot to locate & motor in the vicinity of the clectron optical column.  IF vou do, the fluctustion of
stray magnetic figkds may disturb SEM images.

Software

Mever install application suftware other than the recommended software, I vou do, the PO or the SEM
may ot work norarally.

Never delete application softwere or files which have been instafled.  If vou do, the SEM control sofiware
wy mot work niotneally.

When an emror message appesss while eperating the SEM contrel software, close Windows, switeh off the
PO and reset the SEM, and then switch on the PC again.  If the SEM control softwsre has fiot finjshed



normaliy, the present SEM data vanishes,

*  Never upgrade the O8 or driver software,  If you do, the PC or the SEM miy ot work normally.

e Never chamge the settings of the degktop in the property displey screen while the SEM control software {5
being executed.  If you do; SEM images may not be disphayed or the PC may hang up.

Never change the settings of the cobor paletts or font size in the window that appears when vou click the set
butten of the property display screen. I you do, the SEM control software may not wiork normally.

s+ Ifthe setting of the desktop in the property display screen it changed. the settings of the color palette and
refresh sheet may vary antomaticalky:

#  If the setting of the refresh sheet in the property display scréen is changed, the SEM images may be
disturbed,

& The dizphy 1= normally setas follows:

Drsktop area: 1,024 = Thl pleels
Color palette: True Color

Font size: Small font
Befresh frequemsy: i -l

e Do oot acovets the screen sever.  IF the screen saver becomes active when the SEM control softwane is
being executed, SEM images may not be displayed and the PC may hang up,

o hever display the security seren, that is, never press Cirl, Al and Delete kevs at the same time when the
SEM control software is being executed. I the security soreen is displaved when the SEM control software
15 being exccuted, the SEM image cannot be displaved and the PC hangs ap.

s When the [Make Mouse Pointer Shadow Effective] setting box in the nusuise property pointer is checked,
the shadaw of the nvouse printer i displayed in magenss,

= When the [Animate Menus and Hints] set box 18 checked in the effect of property dialog screen, the SEM
iagnes may be distorbed.

Bisplay of SEM Imiages

o A wave-like noise sometimes appears in displayéd SEM images, and the margin of a SEM image looks like
amosgic, 1 this happens; elose Windows, switch off the PC and then switth on the PC again,

»  When SEM images are being displayed, never overlap an application sofiware  using magents sech as Paing
software on the displayed SEM image.  If vou do, the part of the image in magenta may disappear.
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General, specifications and composition
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1.1 General

The main characteristics of this device. ..
o Mew electron optical system (EOE) 18 realized the ®§ (WDdSmm) al minimum magnificaton. {In
Aco ¥ 1Y or bega, %527 can be sel which is eagy touse fiwr searchimg the field of vicw:)
& A resoluton i F.0no of this class raximvim.

»  New Graphical User interface (GUT) which enriched various observation support fumctions and easy

It 15 PC-SEM which can opérate o the insage observation the recond from the contrel of the SEM by using & mouse
of the personsl compater.

The meary aunomiic-functions, recipe function and simplified DTP function are provided,  Thus, full use of the
personal computer makes all SEM tasks, from image observation to report preparetion sagy and efficient.

An opticnal FDS becormnes s analysis position WD Omm and X-ray sxtraction angla 35° | in the X-rav apalysis.
(WS can also be attached)

It is high-performance scanming electron mizroscope (SEM) which can operaes the good analysis of the efficiency
and mapping in the low magnification on the condition which the same a5 high resolution ohservation.




1. Genersl, specification, and composition

1.2 Specifications

121 JSM-6360
1.2 Performange

Resolutian {SEL) 3.0nm guaranteed {Acc Y 30KV, WD Smm)

Magnification B (WD 4Emu) to 300.000x (146 steps, digital mdication)
St T spbttable (0 is effective only when the condition 13261 1o
WD Smm and Ace.V 10KV or less)

Auntomatically cotresied for Ace V and'or WD changes

Instantanecusly changeable to an optionally presst magnification
from any current magnification

Iage minds SEL BET {detected by the SE detecforn)
Probe currént L T
Motez:: SEL: Secondeny-elecron mags
BEL: Backscanered-electron image
Ae V: Accelerating voltage
Wi Working diztance

Electron pun

Azcelerating voltage {1510 30KV {35 stops)
(0.5t 3RN T0OW steps, 3o 30RN; 1 EY sieps)

Filamsont Precentered tangsten hairpin filament

Biaz voltaps Auntomatic bias (linked to Ace, V)

Alipniicnt Elecmomagnetic 2atape deflection fvpe

Automatic gun aligninent Auromatic g control provided (aulomat:
filamicnt-heating current setting and awtormatic gun alipnment)
Mote; Automihc pon ahipnment 15 availabls
onky in the H-Viae made

Beam blanking Provvided

1-2




1. General, specification, and composition

Lens System

Condenser lens (CL)
Ohjective lens (01.)
Lens clear function
Focwsing

Foeus link

Drvratiie focus
Automatic magnification
COTHEEion

DL aperhiie

Waobbler
Stigniator (astigmatism
comection)

Stigma memory
Antoreadic stigiator
Sean coil

Tmage fine shifter

Electromsagnedic 2-stage room condonser lens system
Conical objective lens

Previded for CL and UL (for hysteresis elimimation):
AFD {automatic focusing) provided

Manua] focusing podsible

Provided for Ave V change

Listhed o Ace V and magnitication

Pm-idﬁifmhmvmd._‘mw chamges

3-gtep varigble with click-stop mechanism

Fine position adjustment in X snd ¥ directions
Provided for OL aperture alignment, Linked to magnification

Electromagnetic ¥-poke (Precenterad 2-Y adjustment tvpe)
Provided {Linked to Acc 'V and magnification)

Provided (Manual covrection possibiz)

Electromagnetic 2-stage deflection type

Approx. £50 i m in X and ¥ directions (Accy 30KV, WD Gmm),
Approx, £150 . min X and Y directions (AecV 30KV, WDMEmn)




1. General, specification, and composition

121 Specimen Stage

Type
SPECImen MOVemeHts

Specimen holder

Miaximim specimen ize

Spectinten exchanps

i.2.,1.d Electron Detector

Eucentric (T-and R-axes with sucentric fimetion)

A meovement: Elom

¥ movement 40mim

Z movement 43mm (WD3 to 480 contineously variable)
Tilt (T — 1010+ $0°

RotationR) 3607 (endless)

0mm digoneter s 10mml

iZmm diameter » 10mmH {with an adapier for mounting four
[Omm-diameter specimens)

B-inch (152 4mm} Mﬁt&flﬂﬂdﬁhk:

125mm diameter full coverage with rotation movement
Stage draw-out fype (specimen holder shide-in/out 1ype)

Secondary-slectron detecior

12.1.e Display System

Collector, seintillator, light puide and photomuttiplier fube

Display tube
Drisphis tabe

Soan systoi

1-4

Freinch color teofiitor

Fall-frame scan, Half-size reduced sean




1, General, specification, and compasition

Scan speed
Horizonial (ms) Vertieal {5) Finels
VIEW 2R 0,142 G 4R
SCAN]
0284 0.071 320 x 240
{EMP OFF) '
SCAN2 :
284 0.142: G40 2 AR0
(EME OFF)
SCANI 20016 10 {8.33) [Ty )
(ENP-OFF) 20187 20416, G40 > 480
SCANE - 80 (66.7) 80 (6.7 1280960
FHOT( 160 (133.3) 160 (133.3) L2803 860
e Selecable B0 (66.7) 160 (133.3) 2360 % 1920
Mote: Line frequency: S0Hz [Values in brackets: 60Hz ]
Frame meimiory
Capacity 1280 = 960 » & bits
Mumber of pixels 644 = 480, 1280 = D60, 2560 = 1920{aption)
Averaging 1o 255 frames
Eoodeap table Contsast enhancemment
Contrast atteauation v -correction
Multi-level cording
Fartial enhancement
Iriverse contrast
- Histogram
Paendo eobor image L cnlors
Mubtiple display Bgplay of 2 ord tinages in one frame
Digital zovm D¥splay of arbitrary aréa at 2 Xor 4
Tt display
Display position 36 columng » 24 lines in an image
Text Alphanumeric characters, symbols
Background Black or imagpe can be selected
Teni-enbry-device Fevboard
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L. General, specification, and composition

1-6

Dats display
Display position
Comients:

EBackground
File saving

Fornat
hdichia

1.2.1f Operation System

Basic Svstem
CoTapiter -
Ciperstion Sistem (%)

Crperation
Cperabonmicthod.

User registration

Rocipe funciion

Haorizontal atthe bottom of the screen

Avcelersting voltage, Magnitication, Micron marker with micron
valug, Film nomber {4 digis), Alphannmeric comment {10
characiess}

Niokes: Display of sach itenn can b tursed on or off
Ten slphanomeric charpoters ' can b changed to dats, W spot

Black or image can be selected,

BMP, TIFF or JPEG
Floppy disk, MO-disk ¢tc., and hard disk

IBM PCAAT competible compater
Windows " 2000
Winidows*2000 is 4 trademark of Microsoft Corp.

OGripdical user interface, mouse anid operation keyboard

Mote:  Operation keyboard iz optionally available:

Number of users can be' freely regissered according o the hard
disk capgrchy, User files {SEM status file, recipe file and stage
file} for individual user can be saved.

Eavhlzgl, and loading of images and cheervation conditon (various
condition of FOS, a stage position, vacwum mode) for each
specinen.

"Custom” and “Standard” are prepared to recipe function,
"Costom™ for individual vser can be saved. “Standard” for all
users can be used. NMumber of cusiom recipes can be frasiy
registered according to the hard disk capacity.




1. General, specification, and composition

Automatic functions
Automatic gun alipnment
EATCE
Autimaiic flament saturaiion
(AES):
Anrtoriiatic focusing (AFD;

Autnmatic astigroatisin
correction {ASD);

Automatic contrastBrightiess
(ACB):

Provided (in H-Vac mode only)

Provided

Frovided {Combination with ACE possible) Enked to photo
regording and accelerating voltage change)

Provided (Combination with ACE and AFD possible]

Provided (Linked to photo recording and accelerating voltage
change)

Support fanctions for fmape ohservaton 55

Click center

Click center zo0m

Dirag

Dirag and zoom

Frame fend
Snap shot

Seath rodation

An arhitrary position on the image display area can be moved to
the center of the image by double-clicking:  (Snap shot image
display arca avatiahle)

An antomatically 15-steps zooms in the magnification of the
image moved by the click center function. (Snap shot image
display area possible)

The image can be moved by drgging an arbitrary position on the
imape.

An antomstically 15-steps. zooms i the ‘mapnificetion of the
image moved by the draig fimetion.

The image can be moved a specified fraction of e fisld of view.

The two: frozen mapes can be pasted on the snap shot area and
enables stape control.

Abaays corrects the XY moverment direction by the SRT ON;

#The motor drive stage (option) i5 mecessary to move the
stage,

1-7




1. General, specification, and composition

Liaer zofiing
Mioese control

Movement of stagei

L2.1.g Vacoum System

The Mouse control operation can be changed to upidown or
left'right.

The direction of the movement of the stage can be changed on the
Live or stored image display ares. '

#The motor drive stage (option) is necessary to move the
stage.

Svatem contool

Ubtinaite pressure in gun' chamber
Evacuation time

il rotaty pump

Ol diffugicn pump

EOT T

TFaliy adtomnatic

0. 1mPa order

Appreoe. 2 minutes 30 seconds

100 L' tain, Omie
d-inch 420 L with water cooting Baffle,  one

Dlevices o profect against vacunm, water, power failures, and leaknpe current are provided

1.2.1.i  Others

EDS port
An angle for extracting the X-ray

WS port
An angle for extracting the X-ray
Servics receptacles

NTSC video outputs

1-8
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15 degres (WDOmm: However, when WS s attached
simubtanecnsly, Wi beconses 13man)

WL F i

35 degree (WD Smm)

100V ACLS A, W
IV AC S A twio
BNC-R connector one




L. General, specification, and composition

1.2.2 JSM-6360LV

1.1.2a Performance

High-vacuom ovode (H-%ae)

Resolution (SEI) 3.0 nm guaranteed (Ace V 30KV, WD Smm}
Magnification %5 (WD 4810m) to 300,000~ (146 steps, digital indication)
5w to 7= settable (It is effective only when the condition is set to
WS mm and Acc, V 10KV o less)
Autonsatically corrected for Ace V and'or WD changes
Instantaneously changeable to an optionally preset magnificaion
from any current magnification
Irmage ok BEL BEI {detected by the SE detector)
Probe cxrrent IpAts ] pa
Low vacuum mode (T-Vac)
Resolution (BED 4.0 nm guaranteed (Ace V 30KV, WD Smem)
Vacuutn pressire in the specimen chamiber.
Adjustable pressure 10 1o 270 Pa
Leiwest pressure I Pa
Image mode Three kinds of backscattered electron images (composition image,
topographic image and stercoscopic image)
Motes:  SEE Secondary-glectron image:
BEIL Backscatered-electron image
A V' Accelerating volisge
WL Workang distance

1.2.2.h  Electron Optical Svstem (EOS)

Electron gun
Apcelerating voltage
Filansent
Bias volage
Adipnment
Automatic guan alignment

0.5 10 ﬂk’!ﬁ" {55 steps)
(0.3 to 36V, 100V steps, 3 1o 30KV 1 &V steps)

Axdommatic biss (linked to Ace. V)
Blectromaymetic 2-stage deflection type

Antomatic gan control provided (automatic
filament-heating current setting and automatic gon alignment)

Mote: Automatic gun alignment iz available
only in the H-Vac mods,
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1. Gemeral, specification, and composition

Bean blanking Provided
Lens System
Condenser lens (CL) Electromagnetic 2-stage zoom condenzer lens system
Chisjective lans (0L} Congeal objective lens
Léns clear funation Provided for CL and OL (for hysteresis climination)
Focusing AFD (susomstic focusing) provided
Manual focuzing possible
Feions link Provided for Acc V' change
Prmamic focus Frovidad for specimen tilt
Linked o Acc % and maenification
Automarc magnification
COTnECion Provided for Acc Vand'or WD chanpes
DL apertare %-step variable with click-stop mischanisn B
Fine position adjustment in X and ¥ divections
Wobhbler Priwvided for OL aperture alignment; Linked to magnification
Stigmator (astigmatism
corrécton) Electmymagnetic 8-pole (Precentered X-Y adjustment type).
Stigma memory Provided (Linked to Ace V and magrification)
Automatic stipmator Provided (Manual correction possible)
Soa col Flectromagnetic 2-stage deflection typs
Image fine shiftsr Approx. 250w m in X and Y directions (AceV 30EV, W fmim)

Approx. 2150 & m in X and Y ditections (AccV 30kY, WD4%ram)

iy
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1. General; specification, and composition

1.2.2.c  Specimen Stage

Type

Specimen movements

Specinen bolder
Naxinnim speciinen size

Speciiien exchangs

1.2.2.d Electron Detecior

Bucentric (T-and R-axes with eucentric function)

X movement  Blmm

Y miovement - $0mam

Z movement 43mm (WDS tp 48min contingously variable)
Tilt (T} — 10 to + 80"

Rotation{R} 360° (endless)

1 0ern diareter = 0mmH
32mm diameter = 10mmH (with an adapter for mounting four
10mmm-dismeter specimens)

fi-inch {132 4mm) diameter loadable
125mm dismeter full coverage with rotation movement
Stage draw-out fype {specimen holder slide-in/out type)

H-Vac mode
Secondary-sleciron detector
Backscatered-electron detector:

L-¥acmode
Backscamered-electon detector:

1.2.2.e  Display System

Calleetor, scintllator, light guide and photormultiplier tibe
Semiconductor (PX junction) detector

Semiconductor (P-N junction) detector

Dhisplay wbe
Drizplay tubs

Scan svslein
Scanning mode

17-inch cobor monitor

Full-frame scan, Half-size reduced scan
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1. General, specification, and composition

Sean speed
Horizontal {ms} Vertical () Pixels
VIEW 0.284 D142 640 % 480
R (i284 0071 1203240
B e 0,284 0,142 (403 480
(EMP OFF) : i '
SCANG 20016 10 (8.33) 540 3 480
(EMPOFF) 201(16.7) 20 {16.7) 640 % 430
AN BOLeET) B (660 1280 960
PHOTO 160 (1333} 160 (133.3) 1280 980
Selectable %0 (6677 160 (133.3) 25601920 -
Mote: Line frequeney: S0Hz [Values in brackets: 60Hz |
. ._:
Capseiny L2 DAy B bits
Mumber of pixels Dl o 450, 1280 = 960, 2360 = lﬂﬂ{bpﬁnn}
I 3
Averagitg I b 255 framnes
Look-up table Contrast enbatement
Contrast atlenuation y -cormection
Multi-level cording
Partial enhancement
imverse contrast
Histogram —
Prouds color image 16 colors
ivultiphe disply Display of 2 or 4 images in one frame
Digital zoom Display of arbitrany area ae 2 % or 43
Tt display
Display position 36 cobumns » 24 lines in an image
Text Alphanumeric characters, symbols
Backgrourid Black or image can be selected
Text-cairy deviee- Keyboard
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1, Gemeral, specification, and composition

Dita dispiay
Ersplay position

Contents

Backgronnd

File saving:
Format

1L.2.2f Operation System

Horizontal at the bottom of the séreen

H-¥ac mode Accelerating  voltage, Magnification,
Micron matker with micron valie, Film pumber (4 digits),
Alphanumeric comment (10 charactsrs)

Notes: Display of each item can be turned on or off,

Ten alphanumernic characters can be changed to date, WD, spot
size or image niode.

L-Vac mgde Same as that for the H-Vat mode except
thet the vacuum pressure (Pe) i the specimen chamber is
indicated instead of the mage mods
Biacknrimu_g:cmbaﬂ:la:ﬁeﬁ.

EMP, TIFF or JPEG
Floppye disk, MO-disk esc., and hard disk

Bagic Bvslem
Computer
Opetation System (O8)

peration
Orperation method

Uiser regiztration

Recipe fimeton

IBM PCAAT comgratible computer
Windawa"2000#
Windows 2000 is 2 trademark of Microsoft Conp.

Graphical user interface, mise and opesation kevboard
Mote: Operstion keyboard is optionally available.

Mumber of users can be freely registered acconding to the hard
diske mp?;:'h:.r. User files (SEM =stamz file, recipe file and stape
file) for individual user can be saved.

"Tm'mg and loading of images and abservation condition (varioes
mm:llslinn of FOE, a stage position, vacunm miode) e each
specimen. )
"Custom” and "Standard" are preparsd to recipe function,
"Custom” for individual user can be saved “Standard™ for all
users can be psed Number of cusiom recipes can be froely
regastered sccording to the hard disk capacity.

1-13




1. General, specification, and composition

Alfonatic fmciions

Automatic gun alipoment

(AT Provided (in H-Vac mode onty)

Automatic filament saturation

(AFS): Pravided.

Automatic foousing (AFD): Provided (Combination with ACE possible, linksd to photo
recording and accelsrating voltage change)

Automatic astigmatism

comechion (ASD): Provided {Combination with ACE and AFD possible)

Antormsne comrasthriohmess

(ACE): m?mmmmgmmwmw
@

Chck center An-arbitrary position on the imees display area can be moved to
the center of the image by double-clicking.  {Snap shot image
display area dvailable)

Chick center miom An automatically 15-steps zoomg in the mapgnification of the
image moved by the olick center function.  (Snap shot image
dizgplay ares possible)

Daug The image can be moved by dragging an arbitrary position on the
e

Drag and soom An automatically 15-steps 2ooms in the toagnification: of the

Frame feed The image can be toved a specified faction of the field of view.

Snapr shot The two frozen images can be pasted on the snap shol aréa and
enables stags Cotitral

Scan maiEon Always cormects the XY morvement direcon by the SRT ON,
#The motor drive stage (option) is necessary to move the
sERgE.
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1, General, specification, and compesition

User sesting
Mloipse dontrol The Motse control operation can be changed . up'down or
leftright.
Muovement of stageil The direction of the movement of the stape can be changed on the
Live or stoved image display ares. '
#The motor drive stage (option) is necessary to move the
SEREE.
1.23p Vacuum System _

Svstem control Fulby automatic

Ultimate pressure i gun chamber H-Vae mode 0. 1miPa order
E-Vac mode: ImPa order {when the vacuum pressure

in the specimen chamber i 2704}

Evacuanion fime H-Yac mode Approce | omitnzies 40 seconds
L-Vac mode Approx. | minutes 30 seconds

2l rotary purmp 100 Lmim, two

Ol diffusion pump 4-mch 420 Lis wath water cooling baffle. one

Foreline trap Cartridge type (built i)

Orifice holder Remvable fype (always mounted)

Dt A0 py diameier

Control vahve Fie metesing valve tvpe

Specimen chamber pressune gpuge Pirani gange

1.2.0.h  Safety Devices

Dievizes to profect against vacuum, water, power failures, and leakspe curent are provided

1220  Others

EDS port
An angls for exiracting the X-ray
WIS port

An anghe for extracting the Xovay
Bervice receptacles

NTSC video outputs:

(b
35 degree (WD10mm; Hewever, when WDS is attacked
simulancousty, WD becomes. 1 Smm)

oLe
35 degree {WD1 Srom)

1Y AC 8a, two
[0 V-AC S A, tma
BNC-R conmector T
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1. General, specification, and composition

1.3  Installation reguirements
B J5M-6360 and JSM-6360LY commonness

Power 100V £10%,; 3060 He, 3.0kVA Vol drop should be
within 3 %.at 3. 0kVA)
Grounding terminal 100 (L or less, ane
Cooling Water
Fayeet 14 momn guter diameter o BSC- 771 Bol/d) one
Drain At least 23 mitn iviser digmeter or 150 771 Rel/4, one
Flow rate 2 T/ mig
Pragsure (.03 to 0.2 MPa {gauge pressurc)
Temperature 15 tn 25°C
Envirgmment.
Temperaturs 15 25T
Humidity &5 ar less
siray AC magnetic fizld G 3uTp-p) or less; AC (50/60HE sine wave, WIS mm;
Ace V. 30KV
Floor vibation “2pmip-p) or less ut sine wave of over SHz frequency
Floot spaoe 2.300:0W) = 2,500 (D} » 1,800 (F) mm oF mora
Doarwridik E50mumi Gr more .
Dimensions and Welghi
JEM-6360. JSM-6360LY
| Width (mm) | Depth (mm) |Height {wwn] | Weight (ko)
EO column unit | 730 @60 1,365 Approx.260
Operation unit T 1,150 a00 75D Approx. 195
Ol rotary pump 5 T 4 175 355 Appron.23 &
Vibeation isolator _ 270 200 208 Approx. 10

% For JSM-6360LV: weight of one set
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General, specification, and composition

1.3.1  Installation layout example
|
o 2500 =
; 4
i |
Waber Suscet m“m“ Pomer distribusor
dirain | i vy posnp
e
mmmiw
omtemei | [] |
)i i 2500
' Keyheard
Tomationunit.  foase
Tl . i 1130 L
[ Enianc] b )
E5 oy minre A

in thecame of the standavd SEM,

This above figure shows a fypical installation layout for 8 EV-SEM.  An oil rotary pemp {one) iz removed

Be sure to maintsin service areas at the lefl and right sides and the rear side of the micmacope even if 3
small inztallation aren is available,

Install the microscope well apant from facilities producing vibeations or electromagnetic waves such as

rods; busy passages, rilroads, clevators, air conditioners and their air outlets, and power transmission

lines,

This microseope does not requite any darkroon facilities sech as Blackout curtsin,
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1, Eremeral, specification, and composition

1.4 Composition

EISM-6360

mmﬁ b bl bl oty s il o2 s T o B ol LA B T b L B P R S 0 P S 0 LS PN B o e HL T BTG 5 e P

Persomal computer unit {inclading personal computer, monios, ste) woe e prsaa sty FEL ot
.&Jﬂ“’ﬂ.ﬂ! e P I o e o B U oot T Y Y SR AP Lul PR Sy LRt TP R PP B s S R (RN P

Vitﬂ'ﬂﬁﬂﬂiﬁﬂhbﬂr"“”""""""'-r-- PR
Tm!h“{h;hmﬁugmdwmmm]ﬁ}u B R L At B T R M TR T R e T
Pansﬁshma]hdmmdmspumim{ﬁchmhngmmbhmmcm} I T S LT

B TEM-63601Y

A

=1 ot

15t

“ Tgat

Tset

e ] gt

* et

Mﬂﬁmmmﬂ R R D R I T T T T T T T LI PSR

mﬁnumﬁ|.||.|......a.-|.-..I---r--.--.-. Adar s e r e e s B d i aala ey e d A iRk
Perscinal compriter unit {including persomal computer, monitor, eto.y <~ e e
ma ........ ML R S At R R L e T L T S S e mn m e

mmm"""“
Vibratinn ienkahog s == ¢ - oo st e e s e e e e s

1.5 Instrument warranty

1 set:

* laet

¥ LR |

S -

I gt

2 met

7 st

Parts fir installation and transportation (including power cable, Water hose, S16]) <=+ <40+ or rne s r se e

1 =i

1 5et

This instrument is guaranteed for one year from the date of installation.  We undertake to repair it free of change in
the event that it breaks down within this peried, except in cagses where the breakdoon is the resalt of 4 force
majeure or careless handling.
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Name and explanation of

each part

i Eﬂgﬁgrﬂ‘:ﬂm---x .................................. e
2.2 Electron opfical columin wngg: = or-r e e ity
221 Objective leng (O1) ape:l.u:e ------------------------------ 2.3
2232 Spwnmnﬂ.’rmnim M ek e g
2235 Bpecimen stape - A
2254 Raoge of tacvement of the stage - -2 -smremeiini Tl
224 Main control pamal r=sssren e e it ]
23 Operation umif - -o0ccctes e g
T3] me .............................................. G [
T4 n’l?ﬂ'ﬂ'ﬂ"‘“ atd ,__'2_.“
241 Oeration kevboard (OKE} <+ S S b C D .11
242 Photo recording devdce (FRDY) - semig
243 Camers for scanning inege (O8I - - 5mmrar i iiaiiing 214



2. Name and expianation of each part

“18M-6360, LV Scanning Electron Microscope”™ is composed of [Elsctron optical cohumn unit] and [Operation
unit].




2. Name and explanstion of each part

2-2




i Mame and explanation of each parct

221 uiﬂmme lens {DL} apermre

1 CAUTION S
When selecting the l[lﬁhlﬂﬁf:ht*ﬂl- aperture, be careful not to get vour fingers caught in the grip.

= By rofating the aperfure sélaction knob clockwise. through the [11]*-'«{1]'—*.[11--*{5] positions, you can select
a0 aperture thai comesponds to the scale.

s If vou wish to switch the aperture in the séquence [3]-—{2]—>{13—[0]. pull the apertire selection knob
forward, Totate it counterclockovise until it stops, then furn it.one step at 8 time.

o X and Y dirsction fine adjustment knobs teed for adjusting the objective lens aperirs. -

| Beale | Aperture { wrn din) | Purpose of use |
3 100 Usgwhen a large tument is necessary such as using WDS,
7 a0 Used for niormal observation
1 i Used for high resolition observalion
0 None Dae Tor maintenancs work




2, Name and explanation of each part

2.2.2 Specimen chamber
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Name and explanation of each part

223 Specimen stage
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2. Name and explanation of each part

2-6

=  Besure to move the stage within the movement range, .
Whea it exceeds a ringe, the stage or holder touches the oo of abjective les, and it is lkely to be
damaged.

= The following movement range does not taken sample size info consideration.

= The following meovement range is based on a sample is not protraded abeve the holder surface.
If & sample profrudes above the bolder surface, the following movement range doss mot secure.

Yeaxis movement range about the 10mm of 32mm dis. specimen hokder iz indicated as the following table,
X-amis can be moved with the whole rangs [ to 80rmm).

=007 mark shows that the Y-axis can be moved with the whole range. "% mark shows that it s cutside
the safi: movement rangs,

Whett the stage is set In accordance with the following table, the distance between the hotom of OL
(objective lens) and the specitnen holder surface s coming 20 be kept 03 to Smm.

B 10mm dizmeter specimen bolder (X-axis can be moved with the whole range [0 to $0mm].)

Z (mm) ' |
: & 10 E N 30 40 48
Te) | [
0 s} @) & &) ) & |
1] i & ¥ & (@] [v5 ] TR
30 @) %) o &) = G = (&
£l 0t 23 o] ] @] o 2 2,
40 Otoz2l | Ot2s B o & & &
S0 Qto20 | 0123 | Ow30 i ) ) £
&0 U190 | Otw2] | Okir | Dtods & a G
70 K ® Otw10 | Ol 31 ] o
&0 % % x 03 | 0wl5 | Ote30 &)
% x % b % b7 [ 0wi7 | 0eE |




4. Name and explanation of each part

M 3Imm diameter specimen holder (X-axis can be moved with the whole range [0 to S6mim].)

ek | el 15 | 20 % | a4 48
) ' ,

g T e e e e | e

T o B 8] o ) [s] o

s o i &} = il 0 ]

T Dt d o o o & o @)

40 D7 | Ol . D 0 o 2

50 Bé | w9 | Owlh | O @ &) &

60 Ot | D@8 | Owld | Dwll &) O o

70 " % | 0wld | 0wiE | Dtoi® o ]

&0 ® = bt Qw3 | 01w ls o 30 o

a0 ” 73 % = | fwe7 | 0617 | 0w

Moving an image on the séréen 1

shightiy.
I A Y.directon s moved in the WD 20min neighborheod throuph the X direction to top and bodom right and lefi. |
| It is taken i becoming shorter WD (Smm direction) than WD20mm, and view tums.. to the countorclockwise
| direction a lirle;
i Tt is taken in becoming longer WD {#8mm direction) than WD20mm, and view tums...to the clockwise direcrion a

If you change the WD using the Zsaxis koob, the visual field on the image rotites, and the shift direction differs I
i

| When the specimen boider except the above followings is used. see to the instruction manual of an optional
| specimen holder to move the stage.
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2, Name and explanation of each part

2.2.4 Main control panel

"-J'LG'[.II'.!H !.HEE 1.".-'

Name Explanation
| MAIN POWER Key switch used w set the status of the main powsr supply
I o OFF or ON
VACULIM MODE 1V Switeh used for changing over the active data display [HV]
It is effective with LV-SEM A,
When this switch is ON (switch lamp is Tit), the Vac, mode
is set to [LV]. When this switch is OFF, the Vac. mods is
et to [HY].
SPECIMEN CHAMBER VENT Switch wsed for the specimen chamber and the clection |
mﬁcalmhmmmimhué
‘When this swiich i pressed for vent, the swikch Iamp
fashes, H‘hm&ammﬂ%wﬁammﬁml
golumn becomes atmosphere: pressars, te VENT switch
lammp Lights.
SPECIMEN CHAMBER ENVAC Mus&&ﬁ:rwuﬂﬂﬂngﬂmwmehm:b&rﬁﬂbﬁx
! ﬂﬂetmntmu:almhlmn.
’ Whmﬂmmu:hmwwifurﬂa:,mmhhm
|ﬂu|:m_ When the evacuation i compleed. the switch
phshm«
lt:wﬁmﬁwmmﬁm&ﬁwmﬁafmﬂnﬂ
iz attached.
i |




1. Name and explanation of each par!'

== ———— - =

Fhabiz weinding Gerios {(FRD . colive)
Camers o scasming image (051, oplEon)




2. Name und explanation of each part

2.3.1 Rear panel

@.

AGTCOY Ba

\a/
VI BED
L i
' : e
ﬂ H V1DEDZ
_\ﬁ : .'_-’:ﬁﬂ“":\.",‘
g il K
~ & CAUTION REMOTE
b Db BAR 05E AL cutiebs
Bar TR ASINiGE Bl inaaT A @

Name Explenation

ACTOO0N A ACTOOV SA Betvice outlet

m ID mamber

VIDED Comnect o personal computer

VIDEG? Connect 1o personal computer {The printer is necessary)
"REMOTE Connect b video printer { The video printer & necessary)
SESI Comnect 1o persenal Computer
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& Name and explanation of each part

Option

241 Oeration keyboard(OKBE)

The SEM is operated basically using 2 mouse.  This operation Keyvboard is provdded for an operator, whio is niot
familiar 1o mouse operation, to operste the microscope with switches and knobs.,

Ciitical operations, such as focusing in & high magnification range and astigmatism comrection, tan be performed
easily by conventionsl manner,

| Purpose of use Name | Explanation |
Stage control i | v
The metor deive stage (DpioN} i5 necessary |
XY pwitch When iz switch s ON, if you miove the joystick left or night,
the X-axiz iz drives,  IE o move the jowstick b front or rear,
the ¥ -axis iz deiven,

When this switch is ON. if you tilt the jovstick, the Xand
¥ -axes are driven simultancoashy.

e P

T2 switch When this switeh is ON, if you move the joystick o e front of
roar, the Z-axis is driven. {quzlnngwnmﬁw
short W gide)

When this switch is ON, if you move the jovstck 1o the beft or
right, the T-axis is driven. (Left: T mnus side, Right: T plus

side)

R awitch When this switch is ON, if you move e joystick 1eft or fight, |
the Reaxis is driven.  (Left: B minus gide, Right' R plus side)

loystick Wher the joystick is moved fwough a small angle, e drive |

specd fafls and when the joystick is moved throogh a farge

angle, the drive speed rises. {Imdnvcsmnd:mngesmka&

1o the magnification,).

Fien shift = I
FINE SHIFT switch TUses it by fine shift of the observation field ~

When this switch is DN, fg,uumﬁmmmmmnml

fine shifl X is drven.  1If you move the jovatick to the front or
rear, fine shil Y s driven.

[fwuﬂhﬂw;um-:hﬁmstuﬂﬁa&dl’m@vm
smiultansoushy,

When this switch is ON, if you press it once again; the fine shift
i Tesel, and the image retums 1o the conter. (Shift distance is
approk. 50 ¢ matan Acc.volt of 30KV and WD of 10mm)

Select scanning mide

VIEW switch ' | Uses whem vou wanl ko kook the whole sample. When '!Iu's'i
| switch is ON, the magnification i set to the minimum valee for
ﬁmemlewﬂwﬁchmagam,MMM
to the original magnification and scanning speed.

|

| if you add magnification or scanning speed while keeping this
swatch 0N, the switch goss OFF. and the original magnification |

.....
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2. Name and explanation of each part

| and scanning speed are canceled.
| The VIEW switch enables you to set an averaging coefficient;

SCANT 104 switch

SCANL switch, nses when adjusting the image quality.

SCANZ switch, nses when selecting the ficld of view,

SCANS switch, uses when confirming the fine-strichire of the
| sumple ifter selecting the field of view.

The BCAN 1 to 3 switches enable you o sef an averaging
The Scan 4 switch enables you o set the scanning speed and
namber of pixels.

If you press the SCAN 1 swiich, 2 small screen and exposuns
marker appears. A live image appears in the small screen, and
a frozen image appears ousside it.

FREEZE switch

Tn the VIEW or SCAN 1i2/4 mode, f vou set the FREEZE
switch to ON; a froren image appears instantanaously,

In the SCAN 3 mods, if you set the FREEZE switch to ON, a
frozen image appears after that one fame has been acquired,

In the SCAN 4 mode, i vou set the FREEZE switch o ON, a
frozen image surely appears after that one frame hes been
When this switch is ON, if vou press it once again or press one
of the: VIEW and SCAN 1 to 4 switches, the switch goes OFF,
and clanges w0 a live imags (image acquisition staris).

PHOTO switch
CEl and FRI (option) are necessary

Lises when you want to phaotograph

If you press ome of VIEW and SCAN 1 to 4 while
photographing is taking place, photographing is canceled.

Foousing, contrast. ‘apd  brightness

Pocuzing

" When the COARGE switch 15 ON, you oan carry ot rough
foeusing using the FOCUS knab.

When the COARSE. switch i OFF, you can carry out fine
| focusing using the FOCUS kaob.

| Tuning the FOCUS knob counterclockwise rfesulis in |
mderfocnsing, and tuming it cloclowise  resolts in |
pver-focusing. |
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2. Mame and explanation of each pari

Contrast and brightness adiustments

When the STIG switch iz OFF (the CONT and BRT lamps are |
lit.), achmtﬂwcmﬂnﬂmﬂhighmﬁsafmeﬂﬁagammglhe
Yeit and right conizol knobs. |

Tioming the lefi contiol kb counderciocksise reduces e |
contrist, and taming it clockendss increases the contrast. |
Turning the right control knob countesclockwise makes. the |
tmiage dark, and taming it chockwise makes the image bright.

Astipmatizog correclion

When the STIG switch is ON (the % ahd ¥ lampe are 1), |
eorrect the astigmatism of the image using the keft and right |
control knobs, _
The left conirol knob corrects astigmatism X, and fhe right |
control kueob corrects sstipmatisin Y.

| Changing magnification

T MAGNIFICATION knob

i Turning this knob counterclockwise lowers. the magnification,
| while turning it clockwizse raises the magnification,

" When this switch is ON, the magnification changes using

| When this switch to OFF, the original magnification is restored.

[Preset Mag] on fhe menu bar (the magnification displayed in

Whien this switch is ON, if you change magnification using the
MAGNIFICATION knob or press the VIEW switch, the switch

—— =

When this switch iz ON, ACE (auto contrast and bnghm}
starts and opimum image of contrast and brightness appears for

INET MAG switch
the bodion kst box) is selected,
poes OFF.

ACE switch
a several second later.

AT STIG switch

When this switch is ON, Auio stigma siaris and stigmator |
comerted of astipmatisny image sppears: for a several second
katar.

T AUTO FOCUS switeh

When this sedtch i OB, ﬁmammmandfmmadmge

appnmaﬁ:famr&i&m'iﬂﬁr |

2-13




2, Mame and explanatio

n of each part

2.42 Photo recording device (PRD)

f-inch high resolution non-persistence CRT is intended to be mowritad on the opesation base, and used in

combination wiath a CeL

| MName Explanation

CAMEBERA conmector Connest to the contsctor on the camers ﬁmnrmd;{g;ﬂsarc
supplied o the CSL

CONTRAST dial knob Adjusts the contrast of PRI (Mormally, set to 5.0)

BRIGHTNESS dial kmob | Adjusts the brightness of PRD.  (Mormally, setto 5.0}

243 Camera for scanning image(CSI)

This device is combined with the photp recording device (PRI option), and it takes picrures of the image of the
monitor.. “Photo magnification” is the thing of the magnification of which it actually tekes pictures toward the

i i soresn

B Specifications
: : Plwaro = i
Moidel !F;ﬁ.m& Az:ﬂhmm sguficatin ..ﬁm...._w._u_ﬁ?:m ,:-'{1:: sencitivily (150) !
I ; TOWTLE Sime |
ORI . i‘f‘ e Hedin Approw 4,3 Thad, Fair
i Polaraid pack filk 'E'ohm‘d
: 665, BT, 613, 107, 66T JERY, KL 000
s i_:', g -1 16, i TFP"' : ! ] [a, HKL,
F=7imm < Filji instant s (pack bepe) Fuji
T PR D00, 40008, 106, S0, 000
.- Fz T 1 LR O 5 35mim roll film 1o
C33 | e |5 11, 15, g2 | AWONILOIS
Balaraid ahest fiim Palaraid
Ty 51, 52, 53,4557 A20, 2001 B, S0, 2000
e | F3E 56 8.0k 16 Palarolit peck Glm
LHlE Eutoinm | 22 Agpaon. 71 Type 552, 5531 P
Farji inestemi film o] el 1, 560
FE-100R4E, 5::-:13“
B Remarks
CSE? When usirig IS 3000 film (Type 107, 667, or FP-3D00K), you must separately purchase an

WM filter (commerciglly available NM37.5mm bore sorew-in type).
When using 150 800 fim (Type 613}, you must separately purchese an ND2 filter

{commercially available M37 Smim bore screw-in type).

CEI3
fifm.

(5]

{commercially available M37_3mm bore screw-in bype)

When using 180 800 film (Type 53, 5531 you must separately purchase an ND2 filter

{convmercially avdilable M3T.5mm bore screvw-in type).

2-14
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3. Explanation of GUIL

Image dispiay arm

[ Title bar

: ps] [ (GUI minimum)] (29 |
l{ﬁLﬁninsmg}jaremdmmni%mﬂis Burtton iz chicked, the SEM |
coftrol program finishes, '

i'Mmum: ﬁmmmhmmmcﬁuamiapuﬂmﬂmismmm Tf you |
click & pull-down meny, the variows operation and setup dialog can be |
executed and,“or displayed,  (see 3.1.1)

b Text Icows When cach I.I:D'Il: ‘button. is ':.]m]-:m. ear-.wt-,,hmg of the gcan m.:n-:?.-e
-aute-function is started, or an operation window is displayed. (see
111;.

| Mzl control buttons Manual adjusting buttons (spolsize, contast, brighmess, eic) and
- image size switching button are amimged.  (sec3.1.3)

— e

' Image display area ;nsmmg:qfﬁwmsnpmlsmmdﬂpia}mmmmﬁﬂ
- and stage movement can be controlled.  (see 3, 1.4)
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3, ‘Explanation of GUI

Photo data display The photo data {sccelerating voltage, magnification, eic.} is displayed
when the image is switched fo freere mode.

[ Coordinates dispiay The current stage position 1¢ displeved.

The mofor drive stage (option) s

IeCeERary.

Snap shot image arex Pastes file image or the currént itnape on the mape display area, and
the stage can bemoved.  (see3.1.5)

Active data display This shows the present situation of e SEM. When each item i3
clicked, the dialog linked with the ftem opens. (see 3.1.6)




3. Explanation of GUI

3.1.1  Menu bar
311.a File
Crpren Tmage File Imiage opening window opens. (follow Windows) |
Save Image File Image saving window opens.  (TolllowWindows) :
Video Print (aption) A live image. frozen image can be remote prinsed with video |
prifiter !
Smile Viewiophon) T P ——— ————— '
Report The DTP program software starts.  The DIP window opens
(sez3.2.2.8) |
Image Album{pption) “The image filing program software starts i
Stereo Tmage View{option) The stereo image view program software starts -‘
Backap Users File Users File backup window opens '
| Inseall Users File Users File install windew opens 1
Exit Scanning Eleotran Microsoope The SEM control program finishes =
311bh  Edit o
Crly selctable a freore mods
Text Editor The text edifor mem: appears
Image Clip The frozen image is copied on the ciipboard, and it can be
pasted to other application software.
Tnige Copy The frozen image iz copled, Uses for pasting the copied
image on 3 snap shot image area, an boage filing software
| {option) or DTE-
Image Paste Usses for pasiing the copied image by using the IES or DTF on
: | v g e ; 5
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3. Explanation of GUT

3-4

3.1.Le  Emage

Only selectable a freeze mode

" Look-up Table,” Color The Look-up Table window opens.
Dual Split Sereen Thie Dual Tmzpes meny appears.
Cuad Split Sereen The (uad Inages menu appears.

| Dual Magnification {option) The Dual Magnification meny appears.
Multi Point Measurement {oplion) The Multi Point Measursment menn appears.
Beam Controller {option) The Beam Controller men appears.




3. Explanation of GUI

3.1.1.d  Tools

Seumn Ratstion (option)

The Boan Rotatios window opens,

Drymamie Focus Correction

The Dynaric Focus Comestion window opens.

| Beim Blanking

Thiz beam blanking works.

‘ﬁ'hmﬂmhaambimkmgnmadqmwrhamdm
nit mmmmmmmmnpmmm

darmage is prevented. |
Beam blanking sutpmatically works when the frozen imageis
displayed, and specimen daimage is reduced. '

OL Wobibler

| An image moves it every direction greatly when an elecmon
ibﬁmd&ﬁﬂtﬂﬁﬂﬁmﬂj&ﬂpﬁcﬂ]ﬂi&

| Tlses for adjusting the OL {objective lens} apertire, and it is |
ﬂmﬁnﬂtmhmhaugc;ﬁmdi‘cﬂh' a0 OL curment.

1
| Lens Reset

The image is switched to fieeze mode, and the lens reset takes |
place.
It can be 1sed SEM with the best condition for cleaning the

hysteresis of the lens. It is not necessary by the usual
Eservation,

Stigma Reset

mmammm{mmmme

mndjutrnmshlpmg}mrcpmdum Use it when an image
shifts in the obliquee dircction even if vou adjust the focus of
the image,

It is effective when sn original imape cannot be reproduced
again after the astigmatisn comsction,

Probe Current Dretecton{option)

Itﬁcﬁcﬂmiummﬂtdmﬁmmﬂmcwmmiaw
thes sampls,
The device is necessary srhen the sample curtent is regubated |

and a condition is unified for sxecuting the X-ray analysiz
I{Ensf‘wr:-s;. |

Newtrlizer
Signal [SEL] only,

An - sceclerating t-a-i!.ag& can b wsed
with[0.55V 1o 30KV]

iItis eﬂ'ﬁtnvcmmdm‘mghahmn{m inagre be veiled i haze

of whits) of the image.
Te cannot be used with signal [BER] o vacuwum mode (B3],
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3. Explanation of GUI

3-6

31le  Preset Mag

% 1060, (600 Szt the magnification to [+ 100,000] (It cen be set up in an |
arbitrary magnification)
x100e 0000 Set the magnification to [ 10,000] (It can be set up in an
arbitvary magnification}
#1000 Sat the ‘magnification to [ 1,000] (Tt can be sef up @M an
arbitrary magnification)
¥ 100 Set the magnification to [%100] {It can be set up in an |
arbitrary magnificenion) -
HE Emmemgmﬁam’nm{}fﬁ]{ﬁmbammpmmm;y
magmification]
The [ # 8] coresponds to INST MAG switch on he
CEB(opton)
When it clicks, magrification changes, and the part of the
mdication changes to the magnification just before clicking.
When it clicks again, the magnification is returned tooriginal.
Prezat The Preset Mag window opens,  (see 3.2.1.d)
Standard Setup
Setup Ext Scan The Setup Fut Sean window epens.
e - option is : EAE g
The ON"OFF of the external scan permits anly when the
exmrmlmo]ﬂmlamp:md_
When the TTL signal Low level is inputted 1o the SEM,
external scan is 26t 1o [ON].
, When the TTL signal High level is inputied to the SEM,
| external scan is set to [OFEL
| When the external conirol signal is inputted to the SEM, the
l imﬂmmmm
311z Help
| Contents: | The PC-SEM Help window opens.
| About ETheﬁEﬂdmnmmmmiﬂtﬂmaﬁmmhdﬂwm

-,



3. Explanation of GUI

3.1.2 Texticons

Texi ioons

Explanation

| Tses tor nlmmﬁg.'iﬁ::_inuge.

Prole current detecior

The Dymamic Focus Comeetion window opens.

Chamber scope.

Uscs when you wish o look the whole sample. (The field of |
view searching)

Uses whien adjusting the image cualiny.

Uses witen selecting fhe fiekl of view

[WMLFMEﬁmTMmWamj
selecting the field of view

Uses when checking the photograph condition.

I

Uses when you wish to lock the frozen image.

Li@mwh:nwuhwmmm:M'smm_
magrification.  When it keeps pressing i, continsous |
varizhility s dome to the Towest magnification. I

Uses when you want to up the one step current magnificasion,
When it keops pressing it, continnoge variability iz done to the

Uses when you want & focus an image automatically.

Uses witen you want to cmrmmasﬁg_maﬁxmﬂm*immsi
automatically. '

Uses when you want to adjust l.h&mge comrast and
brightness automatically.




3L2a)

The 8EM F?Eﬂei;m.ﬂu.-iaw opens. (sse3.2.20)

The Stage control window opens.

The Specimen Exchange window opens. {see 3.2.2.¢)

The Gun Alignment window opens,  (see 3.2.2.d)

Exit Microscope Program window opens.  {soe 3.2.2.6)

3.1.3 Manual control buitons

'EI;'E]!ME'ﬂ.

The image size van be switched,




¥ Explanation of GUI

3.14  Image display area

s A live image, froeen image or file image is
displayed.

s«  The imape Shlﬂ and stage movement can
becontrolled.  (except imape file}

o The motor drive stage (option) is necessany
o movs the staga.

o« The following mend &= displayed when
clicking  the: right mouse bution o

dragoing the fight mouse buthon,
| Click the tight mouse button o —
[ Image Shift Reset The intage can be retburned. to the original posifon aier being
romved,
Center Zoom 0N~ OFF | Changes function to [olick center] or [Click center moom).
Frame Shift ON.~OLF 2 Changes function to [frame shifll] of [image shift).
Frame Sten ' Selects the step (1 o Imﬁg} of frame shift fonction,
Drag the right mouse buston 3
[ Zoom o - The meage in the reclangle area is moved to the center of the
| image display area, and it can be displayed with full size,
| {The nuotor drive stage is necessary) '




3. Explangtion of GLT

3.5 Snap shot image area

o The snap shot inage or file image is displaved.  (Up o 2-imags
can be displayed)

o The fmage shift and stage movement can be controlied.fexcept
inmage Tike)

o The motor dfive stige (option) is necéssary to move the siage:
*  The following mepe is displayed when ¢liking the right mouse

button,
| Click the right monse button . 1
| moter drive stage is necessary)
oy E— T Belests the imape Bl and pesies i, (The shage cammot b |
s.-;mlrul!ucl} |
Inmage Paste o | Thecopied image pastes. 'ﬁhastagccannmhcmm-ﬂaﬂ .
Clear ' The marker crases. ———
Al Clear =3 ' The pasted image and marker erases. 1]
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3. Explanation of GUL

3.1.6  Active data display
When cach itent is clicked, the dizlog linked with the item opens,

X1.000 10pum

W Ace. V. WD, Spotsize or Sipnal dialolg

3-11




3, Explanation of GUI

=

EBETW menn

When double-cliking the{ BEIW jof the signal dialog, the BEIW meou is-displayed.  (Bu-SEM © When BEIW is
installed, LV-SEM: standard)

Button for swilching signal
Tapa ‘The topgraphy image can be observed, |
The signal name of the phot date and the sofive daty display |
! switches o [BEE].
Conpo The composition image can be ohsarved.

The signal name of the photo data and the active dats display
switches o [BEE].

mﬁmmﬂummmmﬁmﬁwmdﬁmy
switches to [EES).

The level of the sterecscopic image (serecscopic visen) can be
| emphasized. (1 to 10)

‘Contrast The conimast of the backscattered electron image can be coarsely

Brightness mﬁﬁmafmmkmamnﬁmmwmnhmh
adiusted.

stment can be performed by the manual control button
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3. Explanation of GUI

W Vacuum Mode dialog (Tt is effective with LV-SEND)

o cpceatiEn B g

When the [BK] button & clicked, the vacuum mods is switched to (W] (High
wacuum mods) o7 [EF] (Low vacunm mode)

WLow Vacoum Control dislog (It is offctive with LV-SEM in LV mode)

[Pressure setting hist Pressure vafies which can be set are listed up.

' Pressure ‘The prossure selecied from the list is displayed and i+ fioking Guring
operation.  When the pressure seqzing is finished, fickering stops.

TSTART The pressure seftig starts. The bution display b changed to [STGE] during
operation.  When the [STOE] button is clicked, the pressure setiing is
miterrupited. '

Adjust Tﬁepﬁmmﬁnfiywmaﬂual& qﬁﬂmmm]jckﬂap[i] batton,

the pressurs: increases, and when wou click the [W] button, the pressure
decreanss.
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3.  Explanation of GUI

W Setup (Photo Dita) window (Number, Note, Dafersee 32.1.¢)

B User Login window

SBENERAL

!._US'EIH_»HSL The registered user mowne i displaysd with li,

| Add Uises for registering the new uger,

| Edit Usesﬂ}rahmﬁmﬁmwmwﬂﬁmugﬁwum
Logaut G Tl
Gio mmm@mammmmmmm
Cancel - The User Login window closes

g

mmmigmtmmmmmwwm

the SEM-GUL is opensd.

3-14
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3. Explanation of GUI

3.21  Menu bar [Setup.”Standard Setup]
3214  Sean

———re .

Averaging The averaging can be sel o between | and 255 of sach |
soan mode,
EXF rmarker Eelaf:t[ﬂﬂ] muqm&markﬁmﬂ@hybiimlm
[Sean 1].
| Bcan Set the seanning speed,~ resolution of [Scan 3], [Scan 4]
and [Photo],
Photp™ ‘Auto Focus andor ACE takes place Tinked o the
photographing process.
| Cloge Choses the Standard Setup window.
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3. Explanation of GUI

3.2.1.b  Auto Function

Anwo Foous
[ AcB Whien the [AE] bution is clicked, ACE 18 also actvated
Autn Stignia” =

ACE, Auto Focus

When the [85] button is clicked, ACE and antomatic focusing
are also actvated

ACE lgvel
Contrast When [ACE] button is chicked, the respective levels of
mtﬂmbﬂsﬂm%wuﬁummmgmm
directions. When you iwerease the number, the contrast
mmmmm
Brightnzss. ACB] button is clicked, the respective lovels of
brightness can be set in 4-ptage in the increasing and
decreasing directions: M}'ﬂummtheuumbﬁﬂm
Hngﬂmhﬁmﬁmmmmm
Specimes Height When the ﬁpﬁﬁm chservation surface is protraded

holder surface, input l:he: amﬂm of
comection (H=0 to 43mm} beforehand.  The operation time
mq:ﬁmdﬁuranmmﬁ}mgmbeshm

e it e Hiee | for correcting, [SiE
Bifial2E] cannot be performed,

{wmﬂmﬁummmmmm;
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3. Explanation of GUI

| Auln save
Save the image file anternatically An image file is automatically seved after photographing.
= Mhumimﬁmmmmmm'
directory apens, so you can designate the file to save images. |
(Initial value [ SEM Fmage] )
File Name. You can change the file name by chtking the file name |
hoxand inputting a new name.  (Inital value [image] }
[ Type You can select an mape file format to automatically save the
l images. The cheices are BMP, TIFF, and JPEG formts.
| Number A number & displaved in an image file.
| | Ttis incremented by | each time a file is saved.
' | ‘The initial number can be arbitrary selected and set i berwee
(001 and 9995,
= Closes the standard sefup window,

ICI'H'E
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3. Explanation of GUI

3.2.1.c.  Photo Data

Aﬂmmm:;ﬁm}m]mdm Wﬂﬂmﬁﬁmummﬁu&ﬂmmmmdﬁpﬂym
phetographic data.

| Accelerating voltage The accelerating voltage is displayed in the photographic dafa.
Magnification Th:mﬁgnﬁmummiﬁwh}“ﬁmﬂmpmmwm =
by
I Photographic dats is displayed in whits saperimposed on the
Black megmpm datz i displaved in white omn a black
Munnber T‘hawmharmdmph}mmﬂﬂnhmgaphmchm {Range
mmﬂyaﬁmﬂﬁ
(isiier] has been checked, the fumber counts up cach
ﬁmuphumgaph s taken,
Nk A note s displayed in the phorographic data,

(Title.~ WDiSpotsize/Signal.” Datelcan be selected.
When the title display box 5 checked, a title can be fuput
{20 alphanomerical claraciers)y

When the LV-SEM, [WI¥Spotsize'Signal] is- displaved as
WD Spotsize. Pressure].

Cloze Closes the standand setip wm:iuw.
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‘3. Explanation of GUI
3.21.d  Preset Mag

Wien the [A] buton & clicksd the magnification valie |

Whes the [¥] button i clicked, fie magnification vahe
decreases by one-step. '

Clases the standard setup window.
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3. Explanation of GUE

3.2.Le  Stage Initialize

It i effective when the motor drive stage (option) is atached, Hiwiever, the possible axis of initiafizaion
varies in the stage type.

K-Axis

W-Axis

T-Axis

" b FaANiz] is selecied, the Tnialize. af. Z-axis cAn be
= When [Bie] 15 sclocted, the iibalize of R-axis. can be

All-Axes

Stari Peerforms e stage iialize.

The siags Initialize cannet be ifdermupted after clicking [Start]
TatEDEL.

i Closes fhe standard setup window.
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3. Explanation of GUI

Select the mouse control
Up and Down operation Chunges mouse conirol 0 up and down operaion,
Right and Léft operation Changes mouse contro] to vight and Teft operation,

Belect the direction of moving image.
Moving to outside Chianges direction of moving miage o culside.

{Tt is effective when the motor drive stage is attached)

Moving o inside Changes direction of moving Fmage o msids,

(Tt I effestive when the motor drive stage is stiached)

Ly ==
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3.2.2  Texticons
3.22a Report
[ Immediatery after the DTP startup

—————

Belects 3 document.

Open the diatog to open & file.

=

Print Margin Digplays the pritt margin setting dialog,
Recent Clicking the file name opens the file. {S.t;{ms upm_!?
A-file)

Closes the DTP window:

——

Displays or Hides ool ber. |

Displays or bides status bar.

| Displays or hides SEM information,
|
| Can display or hide check bar.
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3. Explanation of GUI

Displays a standard style window. |
Digplays a text memory window.

Displays the version information dizlog.

Lzt yon select a formar,

Drisplays a dialog that opens an-existing DTP file.

' Closes the DTP file on which you are working,
' Saves the DTP file on which you are working,

| Displays the save disleg to WL you assign @ name to |
| e file. ’

Displays the file opening dialog, (file is in bmp, type) '




3. Explanation of GUL

Displays standard printer dialog.
prit () -
- i 10 TEVE ;
— _{E} hanges to print-preview screen
Miargmn: Displays the print margin sctting dislog.
Recent Fils Chﬁk:ﬁgthrﬁlemmanpmsﬂmﬁln {Etnr:sﬁp-tn
§-file}
Edit
Linde Restores the preceding action:  This selection is

griyed out when imags is pasted.

" Couts tex,

Copies fext,

Paste a text.

ﬂiﬂss&h&mmm%w&m&g%wﬂm
ﬂll;ssc]mmﬂa

Belect All Selects the entite text.
Imsps Pasté Pastes an imsage.

View
Taol ber Diisplays or hides tool bar,

Thsplays the status of the fpan;atm which you are |

working and information such as image mamber arid
Displays or hides status bar:

‘Displays or hides SEM mformation,

Mot displayed,” printed if not checked.
Clati digplay o bide check bar,

et



3, Fxplanation of GUI

Format
Title Font Displays the font dialog for designating
| Text Font Displays the font dislog for designating
Sep:
Standard Style Displays # standard style window,
Text Memory Digplays the text memory window.
| Window
Cascade Orvertays mmltiple formats on the display,
Tile. Displays multiple formats side by side.
| Active Document THsplays fle name. =
The file narme that is checked is e active document.
Help

About {%

Displays the version information dislog.
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3. Explanation of GUL

3-26

] Pretadls of foremat

Type of document

" Explanation

Docurment 1

| One-imiags is printed within a sheet of A4 sie, Tetter paper,

SEM information incloded

A title and comment can be entered, and a lops {bmp image) can be
pastei.

The ooe<imags size s 128 Dmms6 S Omm

The printing direction is vertical.

ﬁnmn‘m x

| Tw-image s printed within 2 sheet of Ad size~Tetter paper.

SEM information ihuded.

A title and comment can be entered, and a Togo { g image) can be
| pasted

| The oné-itmags size is 128 Dimum 96 Omm

' The printing direction is vertical

D:rnml:nt’r

| Onscimage 1 priated-wetin & shet of AR size;” Wiet paper.
A title ean be entered, and 4 hogo {.bmp image) can be pasied.
Thie ome-image size i 163 2mm % 217, 6um

The prining direction is borizonti]

Document 4

Dociment 5

e m—— o

Cine-image iz printed within a sheet of A4 size. letter paper,
The one-image sine i 208, 0mm = | 56.0mm
The printing direction i hotizontal

4-image is printed within a sheet of A4 size  letier paper.
The one-image size s 120.0min = 90, 0mm
The printing direction i horizantal




3. Explanation of GUI

Custom Recipe, Standard Recips Shects with [ W] button, |
Cuztom Recipe Each wser can record 4 custom recipe.(Freely) |
Standard Recipe Asm&ﬂu&rmpathﬁ:mnbem&dmmmbyaihsm

(in¢huding GENERAL), |

Recipe Dhsplays the contensiobserving conditens)ef the recipes 1

mmmmwmmmmmrmmm!
alive;

However, the [Nagiimimads] (it i effective with L-SEM
2] (it is effective with LV-SEM) and [5
{ﬁma&cmwﬁmdﬁmmrm«re stage is‘attached) 2
displayed and are not actually alive.
Recipe image | Displays the image of recipe selected with lat
Add Uses when recording 2 new recipe. ==
it Lises when changing a recipe name or deleting a recipe. i
Ok ~— Uses when the recorded recipe conditlons are desired 10 56
alive agan,
Caincel = Closes the retipe window.. i

——
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3. Explanation of GUI

3.12.c  Specimen

3-28

L”’u-'LEEM}

Status The present state of the vacuum system @5 displayed.
Titakesabout 20 mimnes to change from [Wait] 1o [Ready].
Wait The oil diffusion pump (DF) oil is being pre-heated.
(Warm-up tines period)
Vent The specimen chamber and columin are under atmospheric
PIESsIre.
“Pre Evac The specimen chambser mﬂmﬁmmﬁngpmwmm
Ready i}ﬁ,ﬂﬁ?ﬂftﬂﬁs&mb&upplwi' to the glectron pun(SEM image
can be observed)
Stage Drawout” Airlock Chamber Displays the operation guide.
Vent When [#ei] bution is chicked, i can be vent (e specimen
chamber and column 1o atmospheric prossure:
Evac When [BiaG) button 15 clicked, it cen be cvacuawd fhe
#pecimen chamber and column,
| Check box 1 When it is checked after a high vacuum has been activated, the
i : seally] wmmwclmﬁnndhg:hwmnmuppﬁadw
{Text jcom [HT ONJ)
| Cheek box 2 (it i3 effective with When it is checked, evacuation stams after the pressure st has

bmnehugadmlm mmmwm
specimens of pressure-sensitive specimens,  The pressure

Iﬁﬁlﬁgﬂﬂﬁmmm-mwﬁ] - mside the specimen chamber Hises i atmospheric pressure in
| ab-:rmtlmnummmm
! Close

i
—

Eﬂhﬁe&ﬂmwﬂmmgewmmﬁ




3. Explanation of Gl

They can be selected only when an opiional LaBgathode
electron gun is sttacked.

Filameént Heating

Adjusts the filament heating. cusrent. A tmﬁm.is-.:psualq«-
armanged in front of the orange area. [t causes filamens
wrong point when it is arranged in the area. 1 you place the
Bution within the orange-colored arce, sometimes it may cause

Logs

Displays the boad cusrentin o A

AoV mode only)

Filament beating @5 sutomatically adjusied  Automats
asdjustment is carvied out principally at the precent sccelerdting
voltage. ,

Hewever, when the precent acoelerating voltage fs below SkV,
sulomatic adjustment s carmeed out at 5KV, and then the
original accelerating voltage is restored,

Aligmiment

Tilt X%

Tilt of electron beam is adjusted by die X ¥ Jureent in the |
T, Vialigninent

Shilt 3 ¥

Paralle] shifi of electron beam is adjusted by the shifl X, V] |
current in the Shiflf X, ¥ |alignment.
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3. Explanation of GII

Autd (HV mode only)

Tilt and shift alignment of eiectron beam ic automaticalty |
adiusted.  Automatic adjestment i3 carried out principatly at |
the precent accelerating voltage.  However. when the precent
M;megvakmgwbaluwﬁk\fmmm:s
carried out at 5KV, and then the original accelerating voltage is
restored,

Auto Gun Alipnment

hummthwsa:iw}mnthasjgﬂmsehmdm

Full Auto

When [l button is chicked after [FUIIAUIE
filament heating and filament alignment are automatically
adiusted after setting the accerclating voliage to 30kV.  After
execution of the alignment, the sriginal sccerelating voltape s
regiored, '

St ks

When [Siar] butten is chicked afer (5 ] is sclected,
filament heating and filament alignment are automatically
ﬂmmﬂmmwm Howeser, when
the precent accclerating voltage is below 5KV, automatic
adjustment is carred out at 5kV, and then the ariginal
acceierating voltage is restored.

Start (HV mode only)

When [Start] button & clicked, starts the aulo gun alignment.

S Barac

Erizplays the =2t bias windsar

Filamient Exchanipe

Diiaplavs the filamint exchange window:

Cloge

Clozes the gun alignment window:

Digital display of coarse adjnstment valie

The cogrse adjostment vilue of the filament heating current is
displaved in decimal digits.  (0~255)

Coarse adjosiment button

%mh%hﬁmmahﬁh&iﬂzzﬂ:@tﬂvﬂmu
decremented by | step.  When you keep pressing the bation,
the digital value dowen sequentially.

When (e button 5 clicked, the digital value is

“inctemented by 1 step.  When vou keep pressing the batton, the

digital vahie gocs up sequentially,

| Digital display of fine sdjustment valug

The fine adjustinent value of the flament heating cerrent i
displaved in decimal digits. (0t 255)

| Fine adjustent burion

When the S0 bumon is clhicked, the digital value is
decremented by 1 step.  When vou keep pressing the button,
the digital valae goes down sequentially.

When the bmﬂﬁhckﬁi.ﬂﬂd!glﬁlvﬂmm
mcremented by 1 step.  When you keep pressing the batton, the
digrital valuz goes up sequentially,




3. Explanation of GUI

| Preset The value preset before the set bias window is apensd become 5

! 311%"& 1

|Sa:ve Tﬁﬁhﬁﬂﬂﬂﬂﬁ%ﬁﬂ?ﬂaﬂ&mﬂw%Emi
cloged.

| Closes set bias window, |

Status The present state of the vasuum system 18 displayed.  Tttakesabout
20 minutes o clange fom [Waltlio{Ready].
Wait The oil diffusion pump {DFIoil i being pre-hesterl (Wanmrap Gme
e peried)
Vent mmﬂmﬁmﬂ-ﬁmwmuﬂmmﬁn@mm
Fre Evac MSWmm&mmmhmmhhngmm [
Evac The specimen chanber and column are being evacuited. I
Ready Hmmmhﬂﬁwﬂmmm&ﬂmmm{ﬂmwmm
observed.)
Vent When [WEnf] button i clicked, Tt can be vent the specimen chamber |
and columd o atrospheric pressices,
‘Evag Wihen [Fwae] button & clicked, it can be svacualed he spocimen
whamber and columi,
“Check hox When it 5 checked afier & high vacuum hes been activated, fhe
I - seally] wmmmmmmmﬂmwmam
{(Teait icon [T ON])
Close Closes the Elament exchange window:
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3. Explanation of GUI

322e Exit

CK The SEM control progrem finishes.
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4. Operation

4.1 Pre-starting check

B

Take care that the off level does pot fall below the lower Hmit,
I yonr contimse {0 operate the pumg with insuificient oil, the pump may break down.

Using the oil Tevel indicator of the RF, check the
eeduction of the ol level and glso whether or not
the oil & contaminated.

Perform this check about once every thres months,
or at shorter intervals if the pump is used roore
Trequensy,

If it is necessary 1o veplenish or
replace the oil, contst  vour losal
JEOL servipe office,

Starting the instrument

Pasg caoling warer through the system, - (Flow rite; 2,00~ min)
Turrre 30 the power boerd switch.

Turn ON the MATN POWER ;m'itv:_hﬂﬂ the main contrg] panel,

Insert the key in to the MAIN POWEE switch, turn it to START, then take your band away,  The key
returnsto O8N, and power & supplicd 0 the evaoeation svsiém,

Wrad for about 10 second, switeh on the personal
computer and non Windows,

Click [Stant Pibghe) on the desktop,

{'i}ak [ i E : i = i ‘_ -'\...-.-.-| L s _:_J

The stating screen appears, aml when the sofhware
starts runming, the soreen clanges over o
SEM-GLIL

When the [IEE] bution of the text icon becomes to [EEEREEE, the image ohservation is possible.




Chick [Bi) button of the text icon.

The SEM program finishes, and the screen retims deskiop of Windows,
Click [BiaH] buttor on the deskiop.

5. Exit Windows, then switch off the personal compiter,

6. Tum: OFF the MATN POWER swiich on the main control panel.

4

1

2. Click [BE) button of the Exit Microscope Program.
3

4

T Tum OFF the power board switch and wail for aboat 15 minutes, then turs off the conling water,

4.4 Restart the instrument
1. Chick (B8 button of the tert icon.
2. Click [BH] button of the Exit Microscope Program.
3. The SEM program firishes, and the screen renms desktop of Windows.
Clisk [S488] button on the deskiop.
& Exit Windows, then switch off the personal computer.
6. Tam ON the MAIN POWER switch, and several seconds later, then switeh on the personal COmTpter,
7. When the text icon [BEE) button becomes [HESREV]. SEM can be used agaitt.
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4. Operation

4.5 User management

ﬂhﬁl User login
1. Lhckthaamvgdam:bm:rhaym
The user login window is appeared

2. Belect user name from the list and click the [(55)] butien.

3. The SEM working parameters (accelerating valtage,
mapmification and odhers) which the most recently user sat
Teappear a5 e (oSt parmeters.

%ﬂmnﬂmﬂs}eﬂsmgsmd,ﬂmsmﬁmhaum with

452 Registering
1. Click the active data display [ERE),

2. Chick the [#8d] buston, and input the user's name (within &
chamcters).

3. Chickthe (B8] bunon.  That completes registration ofa new
wser's. :

4. When the [H0EE bution is clicked, the Add dialog eloses.
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4. Operation

4.5.3 Edit

1. Click the sctive data display [iRSF].
2. Click the (B3] button, and foput the user's name (within §
characters).

3. Click the [(K] buttoz. That completes resistration of a new
ugEer's,

4. When the [EaBeal] button is clicked, the Edit dialog closes,

4.5.4 Delete

1. Click the active data display [EIS85).

2. Select user to delete from the list

3. Click the [¥lif] burton, and click [DBelsie] buton.

4. Click the [BK] button,  The selected user iz deleted.

S.  When the (B8 buttor is clicked, e Deless dialog closes,

4.5.5 User logout

L. Cleik the sctive data display [

. mmgmwmmmkme{ﬁ]m

3 The SEM working paramesses at the times are saved and the
Sﬁrdmuummtbcnmalﬂpmﬁngwnﬁtmm (Lser
name becomes [GE

4. 'Whmthac[m]mwm ﬂ:ﬁwhﬁmdﬂiﬁgm

44




4. Orperation

4.6 Exchange of sample

HEEEATION e R e e e

When returning the specimen stage to the specimen chamber, take care not to get your fingers crushed
berween the stage and the specimen chamber.

ek the text icon [T buttdn to pet [FITRERI.
Click the text ioon [Smiplc] batton,
diwait] in e specimen exchange window, and click the [0 button.

After about 50 seconds, the pressurg inside the specimen chamber rses to atmospheric pressure. Then,
showly withdrnar the stape and remve the specimen holder,

5. Tomake a sample.

Seta sample on the specimen stub and attach it on the
specimen holder so that fhe position of the specimen
surface to be observed coincides with that of the top face
of the specimen holder;

IT the specimen observation surfecs i promaded shove the
specimen holder smm&‘ 1. (Ses
Chapter 3-2.2.1.1)

Use & conductive: paint in otidar 1o prevent eleciric charging
for some specimens,

Avoid specimen containing much moistere oroil. Such
specimwen wonld contaminate the inside of the electron
optical column,

. Attach the specimen holder to the st

1. Afer pushing the stage vntil it 5 in intimate contect with the specien chamber. slick the [Evao} tutton to
evacuate the specimen chamber

& When the siatus in the specimen exchange window becomes [REsdir! (Text icon [HT Beadv]), vou can chserve
specimen image.
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Accelerating voltage Aot 208V

Magmification View
Warking distance. (WD) Fmm
Spotsize 20 10 50
Signal SEI

(ML aperture 2

2.  Click the text icon [BE] button to get [HEGH].

3. Chserve the image by using this sutomatic function (Tex fcon [[HEH), gﬂ]m[ﬁmﬂ

4. Move the point of rough targes to the center of imaze display area with [ ] function,

> thnmﬂusmmummme{mmmd&mumdﬁndhmmﬂwn

6. (et the target point with increasing magnification gradiatky,

7. Movethe targe: point 1o the cener of the image display area, and set it in necessary magmification,
8.  Adjust the image guality to obtain the optimum by using the ianual contre] button,

e

ﬁ Miakes a proper condition with the recipe fanction.

When cbeerving 2 sampls theough the SEM. It s generally necessary w0 sct observing conditions sufted to the |
sampie.  This SEM let you set sppropriate observing conditions simply: by selecting a recipe suired 1o the specimen |
from representative observing conditions that are recorded on the standand recipe.

The vaccum mode, pressore and stape coondinate position (The motor drive stage is mecessary) are only
displeyedand are not actually alive, The vactum mode and pressure are effective only with LV-SEM. |

It also. lets ach user create and save containing observing conditioms for afl types of specimens. Referto
[(H:11.3] o registera recipe file,

i,

3. ":eiactm:pafﬂgﬂ'ﬂmﬂm list amad u:h-:.kﬂ::: Iﬁj hugton
4.  The teconded recipe comditions are desired to be alive again,

For observing at high magnification it i recommended © focus at low magnification first and then increase
m&g].uﬁmhm gradua[l}i- -'_:lr mmmmw mn-:re tug-h rm:h.mm

Bae [Dbsérvation condition] (4,717 for démils.




4. Operation

4.7.1 Observation condition

MmﬁaMamﬂumeﬂmmﬂmme
anid working distance W), miust be selected most suitbly. Alst, sampling (specimen preparation) and tivng
of ‘specimen must be taken into consideration. Furthermore, brightness adjustment, astigtatism correstion,
foeus adjustment and other sdjustmients #re also important for achieving optimurn image quality,

4.7.1.2  Image quality depending on accelerating voltage

The elecman probe dismeter certaialy bevowses smaller, theoretically, a5 the acoeleratinig voltage increases.

8. The microscopic structure of the specimen surface tends to be broken
h. Edge effect becomes remarkahio
€. Charge huildup tends to scour

. Specimen damage tends to oecur

mmMmmmummmmwmmqumm
sw:armmwlaarhf. mﬂmﬂﬂhﬂﬁﬂwﬁﬁmgwhmﬂmﬂmﬂmﬂngﬂm@mmmhm
'1m-:ia- the spt::tnm and as a l‘ﬁiﬂi‘, [ e ;
af:ﬁhspm&nauthanw-ﬁlemuuﬁmr
example) Towsr the contisst, thus hiding the
detils of microscopic structire of the
‘epechmen surfacs.  For this reason, especially
for observing a specimen of low-density
material, a low scceleratimg  voltage i
desirable,
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- Dperatice

4.7.1L.b  Effect of illumination current

As the electron probe dismeter (the spat size) becomes smaller, higher magnification and so higher
Iﬁul.miunmﬂbtﬁuwd However, image stooothness, ﬂntls,tmﬁ-ﬂ(ml'hnm}maﬂfﬂth@,
depends on the illimingting eurrsot. When you try o reduce the probe dismeter, the probe current reduces
as & resull Thnhmmmmmﬂhmmm;wmmammmﬁmmmﬁmm
uﬁwﬁmmﬂﬂm{mmmw tilting of specimen and others) and the specimen




4. ﬂwr:i.l:inn

4.7.0.¢ Effect of working distance (WD) on image
With a short WD, high-resolution images can be
‘obtained though the depth of field becomes
shallow. Om the other band, with a long WD,
e depth of field becomes deep though fmage.
resolution deteriorates.  And, samgpling and
tilting: of specimen mast be taken inte
optinum observaion conditions.  Furthermare,
brightness adjustment, astigmistism correction,

4.7.1.d Effect of OL aperture diameter on image

Objective lens (O1) apertures with 20, 30, and 100 dismeters, respectively are provided as standsrd
Aoodssories. YﬂmMSﬁl&ﬁiﬁnﬂpﬂmﬂEapﬁﬂﬂMﬂﬁﬁ::hgﬁm}mm Ko sheuld ot selest
mamﬂﬂmapﬁmbnmsmm o
as well as appeoprate pmbe 3ize, become
NECEEEArY.

Typical suitable diameters for example are s follows,

For high resolution T wm dinmeter
For ramtine observation 30 pm diameter
For analysis or work with large probe currents 109 s diameier




4. Crperation

4.7.2  Selection of scanning speed

There are kinds of a live iage (image to be updared at contrast
frequency) as following, Select each button according o purpose.

Chapter3-3:2.1.4)
View aes whem you wish to Tealk the whole sample:
The averaginig can be s2t(1 10 255)
Scanl Uses when adivsting the image quality (displayes exposure marker)
The averaging can be g2t {1 o 255)
Sean? Lses when selecting the field of view.
The avernging can be set {1 to 255)
Scan’ Uses when confirming the fine strecture of the sample after selecting the
field of view.
“Thie averaging canhe set {1 to 255)
The scanting spesd/resolution con be selected,
Scand ‘Uses when checking the photograph condition.
mmmmmmm I
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M View

Whes the [¥EW] button is clicked, the magnification switches 1o the lowest possibie magnification at the.
present W and the scanning speed changes 1o [Scan2).

When the [Hiii] button is again elicked, the original magmification and orlginel scanming speed sre restored,

Bpﬂﬁﬂmmaﬂ_

WD and nuimboswm magnification
Minitniin magnification WD {mm} | Minimum magsification | W {mem)
%40 FAw5A %19 T Hswila
%37 55064 1% 21510244
%35 6.5 10 7.4 %17 24.5 0 26.4
%33  fiwia %16 C265w2Ea
1) I B5mlid =1 R T
%17 11510134 14 5w 4
%75 13510 154 %13 CMsmira
%23 | 155w 164 TET] 5t H4
w25 16,51 18.4 10 05wz |
xR 455 W i
ar) 18.5 19 204 ws 550rless (Ao Vs |
10KV or less) !
B Scan]

Whien the [8a#iH] button is clicked, displays thie exposure marker,

{However, it is necessary that the [Exposure marker] on [Scan] of the standard setup window is sebected 1o
[ON])

The cursor of the expesure marker moves in aceordanee with the adjustment of itage contrast and brighiness;

When the cursor is almost at the center of the screen, the image contrast and brightness become optimim,  The.
relation differs a little depending on fhe specmen.
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4, Operation

473 Adjustment of focus, contrast, brightness and astigmatism

4.73.a Focus

1.  Automatic

Click the text icon {|F] button. A sharply focused image appears in a few seconds.
2. Mangai

Foint to manual control button [Eoeus],

Drag it up and down using the right mouse bution (for coarse adjustment) or the ieft buron. {for fine
aﬂ:mmﬂ

CAIAREE] for coarse adiustment or [EIRE] for fine mmlsduplmmmmmnfm
mg&dnphyama

Diragging upwards makes over-focus, and drageing downwards under focus,

4,73k  Dynamic focus |

Uste dynamic foeus comtection when the sample is placed obliquely at a high angle. but the upper and lower
edges of the image are notin focs,

I,  Adjustthe focusing the live image at the center.
2. Click the text foon [BEG) bution:

3. SBelect the OFE 0N button w (51,

4. Click thetext ivon [SERE] or (B8] bution.
5. Comect the focusing with scroll ber button.

Omnce correction has taken place, &mﬁmmmmmﬂmmmmwmmm
instrument is switched off, even if you set the OFF,” 0N button to | OFF],

\
?'2 “’henymlf-‘i}ﬁl;:l“hﬁiﬂﬂ#ht_hﬁighﬂii-ﬂlﬂtﬂmn.fhﬁimupmmﬂnwil'amﬂﬁn
direction beéfore amd after the focal point.

Mﬂmﬂhﬁm&mﬂaﬁﬁﬂnfﬂcﬂmnﬁwmmnwmmﬂmﬂ ]fltslwmﬂman
image flows, the astigmatism comection s necessary.  Proceed to [Daily maintenance].
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4, 'Operation

4.7.3.c _ Contrast and brightness

1, Antomatic

Click the text icon [BEH] button.  An finiage with oprimal contrast and brightness appears in a fow
secomnds, '

2.  Manual
Point to miznual control butten [(5REas or [BHkaes
Drug:t@wmmmmMM{memmmmmhﬂm{ﬁrﬁm

CRAHRSE] for cosrse adjustment or [FENE] for fine adjustment is displayed on the left part of he
mgﬂﬂmpla:rm

mﬂggmguﬁwar:kmkamnmmsmmﬁhmm be brighter), m-;h,ggmgdpumwds
contrast be weaker (brightness be darker).
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4. Operation

4.7.4 Se]e_ctinn of the field of view

Click the right mouse bution oo the image display ares,
The pop-up meou appears, stage and jmage can be

o,
Fumcton | Purpose
Dirag and drop The image can be moved an
arbitrary position.
The image doesn't move duing dragging,
Image movement is begun afier drops ars
| Image shifl reset The image can be retumed to the
orniginagl position after being moved
{except center zoom) '
" Click center An aa:bm'ary position can be moved
to the center of the screen. j
{ Cemterzoom Noves an arbitrany position do the
| center of the sereen aid
sutomatically 2oom up the
observation magnification by |
15-step.

fraction of the field of view. (10
1ol D0 %)

Ex) I [$0%] i85 specified as the
trame-feed amount, the feld of e
| WAl mevve halfway, and {F[100%] is

specified, it will move all the way 1
| the sdjacent field,

4-14

The image can be moved Ea'pm:.;l_ﬁ:dl E]:ﬁ,lr.[ STEam

—mi

Muwmﬁmepﬂhmmmaﬂgﬂnrﬂg
‘mage display area,

Click thie frume sift icon 14, M,

The image meoves i the designated
percentags of the ficld of view in the icon
ditection. |




4. Operation

i

4.7.5 Betting the accelerating voltape

L
2,

Click the active data display [Beaw].
Daouble-click the desired valup ﬁ'nmﬂaaﬁm V dialog, 3

mmmmmﬁm{cmmmm}m
auto focis operates according 1o the sclected voliage:

4.7.6 Adjustment of spotsize

B Manual control iotton

L.

)

Poied toomanus! control button [Spoesmr],
Dirag it up and down using the right mouse batton (for coarse adjusimient) or the
ket mouse batton (for fine adiustment)

COAREE] for cosrse adjustment or [EENE] for fine adjustment s displayed on the fet part of the image
display ares,

mﬂ@%}m:mmqumdm,mmmmmw
{iowird

B Active data display

I.
.8

Click active data disply [Spatsize].
Adjust the spotsize value using the seroll bar of the spotsize dialog,

L)
%2 Set the spotsize value corresponding to the purpose,

|- For routine observation, set the spotsize vakue 1o about 30, |
For high resolution, set the spotsies 1o 2 vabue smaller than 30,

For analysis or work with 2 lavge probe current, set the spotsise to-3 value larger than 300 |
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477  Setting the magnification

4.7.7.a _ Setting the magnification

1. Click near BiARAASMSNEAY Sl of sctive data display.

2. Double-click desired magnification from the magnification
dislog. '

The magnification indicaton range of the dislksg changes at
the SEM condition,

*E o 300,000

3. When you wish to fine-adjust the current magnification, uses the text icon [Mag-][Mag+] button,
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4.7.7.6  The magnification switches instantaneously

When using [Freset Mag] of the menu ber, it can switch the magnification instantaneously. It is
recommend present the magmification you use frequenty in image observation beforehand uging [Standard
Setup].

1, Chck mienu bar {P5

2 Eﬁshthndmrndmmmﬂumm&pﬂl}dmm The magmification switches
ml.&ntammsly =

2u Selﬂﬂmagmﬁtamnum
[A] or{'¥] bution in the ur'_

i :ptwﬁe&,ﬂkm ";;”I .......

value ig replaced (o the nearest ey
vahie provided.,
The bottom magnification in
the list s Tinked with the INST
MAG switchon the OKB
{option}.

3. Chok [Elst) button of the standard setup window.

417




4. Operation

4.7.7.¢_ Others

B Expansion/reduction of image size

Chiking [} of the szl control button switches the displayed imags size
everytime.  (excepting View mode)

Button display [8]] Button display [[1]
Scanl 320 240 | 160 120
ScanZ 640480 "320% 240
Soan 2 640> 480 3207040
| Seand 640 430 RETTETn)
Fresze. 640480 | 320240

B Ares goom

A part of fhe image Zoom in atd it can be displayed with foll size. However, the motor drive stage is
BECESSHrY.

1. Drapthe right mouse button to draw
the rectangle area which you wish o
zoom in the image display area

Click [Zoomi).

3. Theimage in the rectangle area s
moved 1o the centat of the imapes
display area, and it is displayed with
fll size,
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4. Operation

4.7.8  Setting a focusing current that corresponds to the WD

When the WD is Jmown, you can roughly focus rapidly using this function, And, when the same W
{Ex.10mim} is desirable in X-ray analysis, yom can keep the sarne Wi by performing image focusing using the
Z-wnis of the stage after clicking [10mm].

1.  Chick sctive dats display (BB
2. Doublé-clicking the desired WD Erom the WD dilog
ﬁh:fﬂg:us curtent comesponding to the double-clicked WD i set.

4.7.2  Selection of signal
1. Clickactive data display [Siga11.
2. Double-click the desined signal from the simal dislag,

Ifan optional detector comesponding to-signal of the sialog is not attachied, the
signal indication becomes gray color and it cannot e selected,

When [BEGtERE] is checked, the spotsize of the signal selected last tine i
maintained even when the signal is switched over,

When [S8LER] is not checked, the spotsize for the respective detestor is set.
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4, Omeration

4.7.10  Acquiring of the image

1. Clicktexe icon [Engess] button.
In the View or Scanl.”2,4 mode, if vou olick [Freeze] button, 2
frozen imege appears instaneoushy,

in the Scand, if you click [Freeze] buton, & frozen insape appears
after that one framie has beeq acquired.

in the Scand, if vou click [Freeze] bution, & frozen image surely
appears after that one frame has béen acquired,

When this batton s [ON] (White color), if vou elick it once again or click [View] and [Seanl ~72.3,74]
brateois, the button goes [OFF]; and changes fo & Hive image.

2. The ronning message appears.

I Button ' Explanation

1£ﬂum A frozen iage i displayed in fhe sntire screen.

: | An .. displayed corresponding to the size (a nnnber of pixels) of the
frozen image. If the image size is 1o large, the image cannot be displayed
Jmlh.fns::mah To view parts of the image that are outside the screen, drag
thr:mwgeumgthe!eﬂmb&m The image moves m the direction in
mchﬂ&ammd:aggﬁd.
hnmagmsdlspi&wdmmmmmﬁhgmﬂmmufﬂﬂﬂkTmm When
the image size s smaller than the screen. the blank space around it is
| displayed in Black,
| The image retums o the original freeze state it had before the [Zoom] button

| wes clicked,

Have | The frozen image can be stored.

Cangel | Image display returns @ a Hve image. =
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4.8 Daily maintenance

Check the following items regularly for using the SEM under 4 stable condition, and perfortm the adisstment work

Refier o [Trouble shodting], when an image is not impeoved even if you adjusted the following ftems.

| Alige the axis of electron beant (Gun alignment)
When a sharp image cannot be obtaingd to not alipn the axis of electron beam.
Bias adjustment
et o proper vahue the filament current (1.0 value), or parform it with the gon alignment.

| Generally speaking, when the L.C vabue is high, the service fifi of the flament becomes shoren though brighiness
| aind perfrmance rise.  On the contrary, when the L.C value is low, brightness and performance deteriorate though

| the service ife of the filament becomes langer,

| Adjusting the OL apertare

- When & shamp image cannot be obtained even when you bave adjusted the focus by the greathy changing of

- observation condition (acecierating voltage, WD, spotsize)

Actipmatism correction

When the image appears to flow in a certain direction before and afier the fical point-for observing with the high

mgmﬁmnqn {10,000 over)
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4.8.1 Gun alignment :
If filament hesting is insufficient or i the electron beam is not aligned with the axds, & sharp imags candist be
obtained even when you have adjusied the focus. In such & case, carmy out the gun alignrent.

48.1.a  Auto gun alignment
The filament hesting and alignment {Tils,~ Shift) will be adjusted autormatically.

1. Click rext boon (8] button.

2,
3.

48.1.b  Manual gun alignment

Whﬂ}wma_wnmizb'lmﬂ:an{ﬁ]hmgaﬂhémﬁmmwlmﬂ: Whml.l:&mg{ﬁ:{ﬂ:
emore, further execnte steps 10 to 14

L. Click teoct icon [S0] buttan:
The Gun Alignment window opens.
2. Set the alignment— Bl SRR AN scroll bar buttons o the vicinity of the ceter,
3. Bet the filament heating scroll bar button in font of the orange-colored area,
4 Adjust the alignment — FIEFEEET seroll bar buttorso that the imags besomies s Bright as possitic,
5. Move the filament heating scroll bar button to the 6t edge.

. When you slowty darg the seroll bar battor to the right, the image becomes bright a nioment in the
wicinity of the scroll bar conter.  (The first peak)

1. Further drag this button to.the right 1o display an image and stablize the load current {the: image
brightness will not change from a certain position onward).  (The second pedk * Samuration point)

8. Setthe flament hesting seroll bar button o fust the left of the saturation point,

If you set this button to the right of the satiragon point (the oringe-cokored area), it causes:
over-currentand shorten the service Lifé of the filament,
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4. Dperation

8. ﬂd;ue.tmd] [Set Bias] so that [1.C] value becomes appropriae,
SUEBRE] button and adjust the [L.€] value,

" Accelerating voltage (kW) LC.{ 4 A) Remarks

Frcannot be adjusted i the accolerating

voitage except for the followings.

30,25 30, 15 Approx. 85

10 ) Approx. 75

5 . Approx, 60

30, 2.5 Appreoc. 50

20,15 Approx. 45 The coarse adjustment bumon
wannot e vsed.

1.9 Approx, 40 Bame as above

::.-E'.: seroll bar buttons to maximize the image brightness,
12, Adjust the alignment— TSR scroll bar buttons so that the imags becomes as bright as possible,
3. Repeat the step 101012 geveral times to maximize the image brightness,

L)
?-2 About set bias

When the accelerating voliage is changed while the Bias Adjustment window is:heilmmnﬁiﬂuwimiﬁwk efosed
| and the value adjusted is stored.

—_ — =_*
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4, . Dperation

4.82 Adjustment the OL aperture

If the DL aperturs deviates from e eptical axis, it may be impessible to obiain a sharp fmage even if the lens is
focnsed, or a Timiltation may be mpesed on the visual Held Adter peforming the following work, confinn the
“OL aperture, anid adjust it if necessary,

a. Tfihe OL aperture was changed over, or the aperture foil replaced.

b, I the accelerating voltape was sreatly changed.

¢, Ifthe WD was greatly changed.

d. Tfike spotsize was grestly changed.

1. S:!_th:magr:iﬁmﬁnu’ﬁnabmt % 10,000, then focus the image.
nals slier] of the menu bar,
mmmﬂcmﬁm] and the mnning message appears.

3. Atthis ime, an image i= not shift, so omit the following step. An image shifis in every direction greatly,
garry out the following step.

4. Adjust the X-and Y-direction fine adjustment knobs to minimize image shift,
Ch&mmmgwm{mm

7.  Repeatstep 2 to 6 once again,

4.24
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483  Astigmatism correction

Astigmatism iz not noticsable 4t low magmification {abeut * 1000}, however if vou raise the magnification to a
high value, the image appears to flow in a certain direction before and after the focal point, making it difficult to
perfonn securate focusing (image with astigmatism).  If there 15 no astigmatizm, blurring ocours uniformey in
all divections before and after the focal point due to tivis-Tocusing, hence the image can be accuralely focused,
(image without astignaatisim)  Astinnatism cen alsp ecour when the work shown at right is carried out, so
correct it if necessary.

4. 1fthe OL aperture was changed over, or the aperture foil replaced.
b. Ifthe accelerating voltage was greatly changed,

€ I the W was preatly changed.

d. I a magaetic sample i being observed.

[tmage before astigmatism correction]

B

L. Setthe maguification to a value slighthy higher than the magnification used for the: current observation,
2. Focus the image using the mianual control bution Hﬁﬁﬂj

3. Ifthe image appears as shown in the lower photographs befors and after the focal point (blurrne cocirs
du o miis-focusing], there is oo astigmatizm, 50 omit the following steps.

4. Adjust manal comteo] button [SizmX) and [SRERY] so s to obtain the sharpest image,
5. Select [Taelsr BensRiset] on the menu bar.

=

6. Repest steps 2 to 5 once again
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4. Operation

4.9 Observation of backscattered electron imave

4.9.1 Operating principle

||||| —_ m——

B Formation of composition image and topography image

A lower figure is 3 block dizgram showing the basile signal flow for image formetion. The specimen surface is
seanted by an incident electron beany to geaerste backseattered electron which have infortoation of the surfics
topographly, physical and chemical propertes of the specimen. These beckscatiersd electrons with said
miormation are deleted from different directions by semicenductor detecting clements A and B are arranged
symmetricafly at an optical axis, and the detectsd electrons with quantitative: changes are converted into
alectrical signals.  The toe sigrals thes obiined are amplified by the preamplifier, and fed into the operational
amplifier. The operational amplifier further amplifics the two. signals, and at the same Gime, adds or subtracts
these signials Fom detecting elements A and B,

The adds sigmal i used as o video signal for displaying COMPO BEI, and the subiracted signal saves as g video
signal for displaying TOPO BEL  The desired video signal is fed 1o CRT for display.

B Formation of shadow image
The clectical signals of defecting clements A amd B make are compositon signal, and add his signal 1o

obtained electrical signal by the detecting element C for SHADOW.  The consequence i that these signals are
used as a video signal for displaying SHADOW BEI

Incidant slectron baam
E Preamplifier ] D%y
o mole= | G (EE RS
LT
Backscatisrad
alectron
Speciman

Operational amplifiar unit
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R - e T

=il —

A+B

Composition (g signsl (COMPO)
A=

Topegraphy ima=e slgeal (TOR)

Sl A

e s R

BBl

Shadow kmage sieml (SHADDW)

S A .

TIPS B A
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491  Observation of backscattered eleciron image

The backscatiersd elecran, which is information from the surface of the sample is detectsd, and The unevenness
of the specimen surface and the diswibution of compositional slements can be observed by detecting the

backscaticred electrons having the information of speciinen surface.  Display the sccondary electron image first,

then you can display the backscariered electron image smoothiy,

1. Ventthe specimen clamber to atincspheric pressure, and install the sample.
3. [lick active data display (Sl and double-click [BEE) of the signal dislog,
4. Select fhe kind of signal from the BEIW mena,
Wihen the inage brighiness is inappeopriste click text icon (RG] button.
5. Focus the image, and adjust the imags quakity,

Changing the signal typé may change the image brighiness. mmmme,wmtlhem&g&bnghmm by
mieans of text feon (BT button and manual control button [Eiauss | BEEhm

B A guide for observation condition
Criletion Tendency _[ﬂautin?a
WD 0 to Z0mm Irage is brighter at shorier WD | Take: care lest defector  hits
sampbs
| Accelerating voltage | 15 1o 25KV Image is brighter at higher | Some sample are damaged by
accelerating volinge electron beam
Spotstze . 3 to 6l 'muagnle is. brighter at !hrgeri Samie a8 above |
S I
0L aperture . 12 Trgre: i betighter at [2] !

\
%z A fenture of backscattered electen image

The lighter the element in 2 composition image, the darker is the image.  The heavier element, the brighter
is the image.

The Shadow image shows as If light was illaminated from the right side of the sample.
In ¢ase.of convex partion, the right side appears bright and the fefi side dark.  In tAse a concave portion, the above
‘I8 reversed,

4-28

o



4. Orperation

4.10

Image observation in LY mode

-_—

4.10.1  The dried sample

| L e —

1. Ventthe specimen chamber to ammospheric pressure, and install the: sample (thie dried sample such as paper,
cloth and resigm). '

2. Switch the active data display [Masiteee] wo (BN, then eacuats the specimen chamber,

3. Click text icon [BEF] button et 1o (SR,

4. Ber the accelerating voltape-to [T5EN].

5. Set the pressure in specimen chamber m 3654,
Select the nomerical value from the listof Low
WVacuum Contre] wrindow, and click [SEART
The [Besiind] display starts blinking,  When the
prossure: setting isfinished, the flickering sops. (It
takes several minutes for completion of the préssurs
seting
When the pressure sefting is not finished after the clapse of five minsites or the valve is locked durimg the
pressune safting period (the pressure sefting is not finished), the peessire setting 15 internupted and a
micssage describing the internapeion is displayed.  Close the message and adjust the pressure onve again

6. Setthe [Sputsize] of active dats disphiy to [SEA00] and select [§] for the shadow level of the BETW meny,
7. Click text icon [Wisw] buon.

B.  Sel the stage position o sample center.  (X=23mm, Y= 2 5mim)

9. Observe the image using the sutomatic fanction {Text icon [ACE], [AF] button),

10. Switch over the scanning apesd 1o [,

IL. Adjust the manual control button so a2 to obtain the optiswn image quality.

12, For assuming charging-up, ihetease the magnification by about fiar stepe and ohserve the image.

13. When you observe the charged image, increase the pressurs in the specimen chamber and/or adjust spotsize
virhae 5o that charging vamishes.

M Reration berween pressure-charging-up-brightness

= —

| Low = i Pressure = High __|
L Lamge — ~ Charging-up : = Small _
Bright = Brightness [ =

g\
gz Charging-up?

A phenomenion where by part of the image beomes particularly biight as 2 resalt of the sample acouiring an |
electrical charge.,
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4.10.2  The sample containing moisture

1.
2.

3.

un

© ®
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Yent the specimen chamber o an:rms;:hm:n-prmmm

msmnmesamphmlcmmmmm{umhmm & spacimen bolder itself) first o exacute [Aun
GunA]:lgmrmtj

Presgire] &Lsplu} Mbhnkmg When the
pressure setsing isfinished, the flickering stops, (Tt takes
several mitites for completion of the pressurs setting.) ; e
Whmthﬁprmmmgwm&lmhadaﬁﬁﬂmslapmafﬁwmmumﬁrﬂeuﬂWEmmmﬂlgma
pressune selting period (the pressurc setting iz not finished), the pressure setting iz interruped and &
messaps describing the interraption is displeyed.  Close the message and adiust the pressure once again,

Vent the speciten chamber 1o atmospheric pressure, and install the sample. {mmmmamlik&a
beological sample and botanical sample).

Evacuate the specimen chatber,

Click text icon [BEE] 1o get (EGN

Adjust manual control butons so as 1o cbiain the optimum inage quality.

For assuming charging-up, increase the magnification by about four stepe and oheerve the image.

When vou observe the chunged image, incroase the pressure in the specimen chamber and/or adjust spotsize
vahse go that charging vanishes.




4. Operation

4.11  Management of user file

This instrument i compatible with milti-users.  The SEM operating conditions fir each user are managed using
user files and are vsually saved on the hard disk in the computer:

The saved file contains the SEM conditions when the user logped out by, custom recipe files created by the isar and
stage files (option),

These files can be backed up on & disk (floppy disk, magneto optical disk, efe.), in a batch, so that if the file on e
hard disk is damaged or erased, the backeup disk can be vsed 1o install the file,

2. lﬂﬁﬂﬂﬁﬂhﬂhﬂ{ﬂﬂW}'dﬁk magneto optical disk) fn the personal comprrer,
I you wish to gse the floppy disk, purchase a commercially available MS-D0S formaned disk,
3. Belect of the media of the place of the backup and a directory, and click {B1] button.

4. Custom recipes (inchiding a recipe image]) and other files (SEM status) made by the currently logged-in
wser are: backed up, aod dislog closes,

I it is lack of capacity, a message diabog is opeed and use file dats canniot be backed .

4.11.2 Iltstaﬂing users file
1. iy - Lt

2. lnsert the: hav:'ir.ru]:u disk in the personal computer, select direstory and click [GK] button.
3. The user files are installed w0 the hard disk of the personal computer, and dislog closes.
it s lack of capacity, & message dialog is opened and use file deta cannet be instatled,
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4.11.3 Recipe

When observing a specimen through the SEM, it is generally necessary to set observing conditions suited 1o the
specimen.  This SEM ket you sct appropriate observing conditions simply by selecting a recipe suited to the
specimen from representative observing conditions that are recorded on the standard recipe, Tt also lets each
user ereate and save containing observing conditions for all types of specimens, Al the created recipe can be
sopied to another recipe Sle at any time: '

4.11.3.a  Registering -

1. Acquire the image that vou want o Tegister the oheervation ondition.. (display the Fromen image}
2. Chick text icon [Rigie) button.
3. BERTIREEE], and click [Kdd] button.

4.  Input recipe name {within § characters) and ot and
chick [G] button,

5. The currently displayed recipe is registered to custom
recipe and dialog closes,

JEOL TEGHNICS LTD.

18] is checked, the live image {sxcept Scanl mode) or Bozen image i recorded

reflects the image st the point when [DK] butten was clicked. This means gt the
uw%mmwmbmmmmmmw ltismmnmmﬁe::imtmm&ﬂmﬁ|

|
| and Scand in which the scanning speed i slow, but instead freess image,
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2. Select recipe file from the listand click B btton,

3. Toput recips name (within § charscters) and note, and
vhick bution

4. The recips file name is changed and dialog closes.

4.113.c  Deleting

1. Chick tex icon [REGie) button, and select (TSN Beoipe
2. Selectyecipe file from the mmmgﬁ]mﬂmm‘k [E3aliese] buorton,
3. Click [ button.

The selected recipe file is deleted and dislog closes,

-
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Image operation

4.12.1 Brighiness correction. color display
41%1.a _ Brightness correction
1. Freeze the display image.
2. Click meau bar [Eiagg], and select (EUolEE IR 00k
S ﬂhnkﬂ::dﬁmihnghma&smnmumhmmmda@wﬂmmmuhﬂ
4. Click [BE] button,
The ¢riginal image replatad with the brightness comected image.

W Look-up table window

| Graph display | "The vertical axis represents the sutput value and the horzantal
, axiz the oput valoe,

Displays the function graph when comection is made and the

comeetion button is appried.

Multiple Buttons select is impossible, |
[ inear button l
Makes It possible to display the imapge without correction:
Coritrast highlight fufion

Highlighes contrase of lowels T.-H on display.
nge Low-level (0t 254), High-level (1 to 255)

i Cromtrst reduce bution
| Lowers contrast of levels L-H on digplay,
Renge: Low-level (0 s 254, High-level (1 to 255"}

CrAmma mrm:tamtuu&u

Corrects brightmess with gamma carve on display.
Rage: 1o 1.0, 1.1, 125, 1.5, 17,20, 2.5, 3.0, 5.0, 10.0

Multivahied processing ation

Displays afler multivalued processing.
Range: 4.8, 16, 32,64, 128
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Partial ighlight button
Highlights & part in green color oo display,  Levels T-H are

displayed in green color and others in mondchrome,
Range: Low-level {0 10 254), High-level (1 10 255)

i Reverses brightness on display.

- Pseudo-color button

The peewdo-color dialog appears, 4nd the standard-color image
of Custom-calor image can be displayed.

O

Closes the dialog, and the oeiginal image &= oversritten by the
image that has undergone brighiness comection,

Cancel

Closes the dialog, and the original imsge re-appears:

4121b  Celor display

Using color disbey of the image allows & structure of interest 1o be emiphiasized.

1. Freeze the display image,

leswnﬂaniuthmmwrﬁhﬂmd

Tovsefeit [Custom Color), select the eolor fevel and set e numerical valwe (1t 255) with RGE sepall

bar.

4. Click [BE] button

The eriginal image replaced with the color-provessed image.

4-35




4. Operation

4-36

B Pseudo Color dialog
" Color Set
Standard color Color kevel (16-zolor) changing is impessible,
‘Custom color Celor bevel changing is possible,
Color level Color Ievel changing 15 possible only when the [Cutom Colr]
15 zelected,
Select level and set the color with RGB (1 to 255)
Ok es the diulog, and the oniginal image is overwritien by the
mmgge that has undergone color correction.
[ Cancel Closes the dialog, and the Look-up table dialog re-appears,
B Abot color kevel

When Te-cedor levels are saf
The colors sef at [Level 160 16] ane replaced in a range in which brightness iz’ divided into 16 sgual

points,

When S-color levels are set

An image whose brightness level s set is displayed in the set color and others in black,

Lesel Brightress Colar

Level | Tto 15 Biack.

Level 2 16 10 31 Blue N

Level 3 32047 Green

Lawel 4 43 10 83 Cyan

Lewvel 3 8 o T Red

Level 6 30 to 95 Magenta

Level 7 96 1o 111 Yellow

Level 3 T2 o 127 White

Level § 128 to 143 Gray

Level 10 144 t0 159 Light bive: |

Lovel 11 1600 173 Light green ';

Lavel 12 176 tw 191 Light cyan :
[ Level 13 192 10 207 Light red _1

Level 14 208 1o 223 Light magenta |
“Level 15 204 10230 Light yeliow =11
[ Level 16 Light whits B

240 1w 255
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4.12.2  Dual split screen display

This fiinetion i compatible only with the image file. It can be used conveniently for comparison and
ehservation of two differcn fmages because it can synthesize two imiage files on display.

Freeze the display image (olick text icon [Freeze] button) and click menu bar [Jiag8], then sclect (BRI
'-'.'E"-? s -il :

Seject image file from the dialog, and click [BR) button.

Thee image displayed at fhe right wnd the frame moves to the left  Sslect another file and click (B button.
The image is displayed at the right and left and the scroll bar appears. | Use the seroll bar to move the
e,

. When it iz desired to réplace a recalied image with a different image, double-click the lafl mouse button on

the image.  Select an image file from the dialog and click [ button.
When the menn bar [#éEe] button is clicked, the currently displayed image is turned frozen,

4.12.3  Quad split screen display

T‘ﬁhﬁmﬁwi&mmﬁlﬂamﬂwﬁhﬁmiﬂng& file. T can be vsed conveniently for comparizon and
observation of four different images because it can synthesize two image filkes on display.

5.

Erl:h:tﬁlmgﬂ Ehﬁﬂmmadiahg,andnhckmhuum

The image displaved at the upper-right and frame mowves to the bottomeright. A fileis selected i order of
the battom left, the upper left in the same way, and click (9] button,

When it is desired to replace a recalled image with & different image, double-click the left mouse bustan on
the imags.  Sclect an image file from the dislog and click [E8] button.

When the menu bar [WHE] button is clicked. the currently displaved iniage is tamed frozen,




4, {}Pﬂtﬂﬁﬂﬂ

4.12.4  Digital zoom

This function copes with frozen image and an imoge file. It is conveaiont When only & certain point is
expanded and if wards to ohserve it becaise an image inside the frame 5 magnified two times or four times and
it van bé indicated.

1. Freeze the display image, or open the irage
2, Click meny bar (Iiage] and sehect [DIERB0ERED.

3, Select {3 or (380,
4. Drag the frame and determinate the position to be enlarged, and click (imin

5. %hﬁd&uﬁﬂmm;ﬁhﬁmmmYMhﬂﬁmm. “To appear the original image, click [BiE
it 1 : : ]

6, When the menu bar W] button s clicked, the currently displayed image is mmed frozen.
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4. Operation

4125  Text editor

—

When you wish to enter the text icon on the image display after showing the image, operate as followinigs.  The
enterad text with the image ¢an be saved.

1.
2

3.

Click menu bar g

‘Freeze the display image.  {Sec4.7.10)

81 and select [N Baior)
The text editor menu appears, and the cursor appears in the upper left corner of the image display area,
Enietr the text from the keyboard.
Exit the text editor,

Click text edior menu (K] bution.

Tinage The hackground becomes on the image, i

Elack The backaround becomes on the blask color.

Clear Al texis enrered can be cleared.

Exit Eits text editor, and closes the e,
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4. Operation

W Orperation kst
Function ey F‘.ﬁu;;r‘ks
Exdit start / | Belewt [EditText Editor] on the meny bar.
<hift 14 ‘__; Eﬂ:mmmsmmkﬂwﬁgﬁt The cursor stops at-the
Ciarsis | 1 | top, betiom, left or right end withouta carrage retun taking place,
_ | End | The cursor muoves o the tight end of the Tine in which it 15 located.
Hoe The cursor moves to tie left end of the Ting in which it is located, |
| . A The wursor meoves back to the lefl. Text over which the cursor |
Backspace Back space passes is deleted. .
Lizee Foed Enter The cursor meoves to the left eod of the next Line.
| Tentis inserted at the location of the corsor,  The fext fo the Tig
ufﬂmmqrsh:fmmme-ngm. If the text shifts to the tight end, it
Inzerion Inzert diseppears off the right end of the scrsen without & cariage retumn
m}ungpiam If you press the [Insert] kev again, tex! insertion
Deletion Bl Thee text att the location of the cursor is deloted, and (he text at the
right of the cursor side shifts o the left.
| Clear stresn Click [Clear] button, and elick [OK] bution o the: men,
Character control Capé Lock Bach time you press e [Caps Lock] koy, the status of e key
| : | | chamges ever to ON (Upper case letters) or OFF (lower case letters),
| Background | - 'Etlmctﬂnraﬁﬁ],umhankgmmmmﬂ:ﬁmg: Select |
| r [Black], the backgreund becomes on the black color, ,'
| Bymbals ‘ Click [Sytubal]. select from the list window. =
LTﬂrmuﬂﬁun of editing | | Ehek [Exig} bustto

—

ﬁ About text editor

Some of SEM functions cannot be used during text editing,
Line cannot be fed with [Enter] key when the focus (active forefront screen) is in the symbol list window.

*Praus [Enter] key afer clicking on the SFM séreen.
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4.12.6  Management of the image
4.12.6.a Sewhig an image

Greit eeTE T ] TTraool
s EER R el i s B el b F e e S e S P aFILT |
a4 v PR ek e e e B i .- L E i s el e Sy b—y
A Ry B wn el |k s = 85t W 0 A I rena g e P T R SR e 2 sl
- § e L e N T T ] ELT L S L mE L e H
Jloh iwdrran o, e b =
ol et ey A

Change andliioi:‘t m‘emmeu.mn of the file name which has already been in the saving location.
lfmwgmw}iﬁwmmmm@ﬁwﬁ.mummmmmmﬂu
SEM information (%. TXT) will be overmritten and the previous contents will be cleared. (1o fessage
Anguiring if the mivrmation is to be overwritten will appear) P .:ﬂ bocat ﬂm'mg.
change the-file name before saving. i i e i

i 8 Emmmw&mmgemumgemumﬁmmhﬂhﬁg:nm
2. Click menu bar [Bile] and select [SE0E ke
3. Designate the location for sm{:hm:, ﬁald-ar} and enter e s nanse,

Wihen the [BASER i3 checked, the text and
mdp]:muchmmljba m mﬁlﬁ photo data are sived as an mage.  Otheridie, the text

5. Theimage is saved and closes dislog,

4.12,6.b Opening the image file

1. Click mem bar [BilE] and select [(ipenis ;

2. Select a file and chick [Spea] buron, |

3. The selecied image is located and displayed, then closes the dialog.
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4.13 Photographing the image

i

For instraction on handling of instant fitm or developing solution for instant film, refer to the manufeeture’s
instruction nranmal.

L

e ® ;e

Whe whing & CSI{CEI,C815), inwhich 4 film holder is not immm. install the film bolder beforehand,

St the camers diaphragm according to the sensitivity of the film to wse;

Erepﬁre other filters depending on the type of ST and film being used.  (refier to the instruetion manual for
&

IRST;!II the PRI} oo the OS5 and sttech itwith the laech:

Load the filoy holder with filn,

Connect the cotmestor of the €51 to [CAMERA] of the PRD,

Display an image to photograph,

Set the photo daty {] Setap/Standard Sedup/Photo Datal).

Set the photo speed ([Setup/Standard SenapScan]).

Click text icon [ElEST button.

When you wish to stop the photographing, click [S5881] button on the nmning message,
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1 - & Operation

Creating the report

DTP {destop publishing) for printing fmages, SEM data and text on-a general-purpose printer can be used for
COOVEHIENoe in preparing repors.

Betore wsing DTP, be sure to install the printer driver. Otherwise, an emmor will octur when DTP i used,
Therefore, install the printer driver for Windows even if the printer will not be used,  If the user's general-purpose.
prifter &5 used, nstall its printer driver according to the instriscton manizl for the printer,

Flow of repor creating---Ex.}

Startup DTP

Select documnt (Open DTP file)
Faste image

Input comment and other nformetion
Prini

Save decument

Exst TP
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4. Operation

4.14.1  Startup DTP

1. Freeze the display irage and click text icon (o
o4 The DTP program starts and the DTP window cpens,

4.14.2 Exit DTP

1. Click menu bar [BHE] of the DTP witdow and click (B3],

2. The: DT program ends and the DTP window closes,

3. Ithere is sy DTP that is not saved, the message dislog will appear:
' ‘When elickivg [ Yes] botton, the file saving distog will sppes

When clicking {Na] button, the DTF program ends and the DTP window closes.

When elicking [Cancel] button, closes the message dialog,

4.143  Seleet document

1. Click one of b2




4. Operation

4.144  Pasting the image
CEECAUTION &

If the image has been copied, the DTP program may nat work.
When pasting the image, copy the image usitg GUT or IFS (option)

T 5

B Pusting currenily displayed fmage

; pv] oni the metiy bar of

on iie meenu bar of the DTF witidow:

The image is pasted 1o the image-display area of the selected document, and SEM infornation
{magnification, acoelerating voktage, ete. ) of the image is-displayed,

B Pasting image file
1. Stastup DTP, and select the documens.

2. Clhick pna of & : Tibions on the TP windoer,

3. Selectan insage file and click [@pef] button.
The image s pasted to the image-display area of the selocted document, and SEM information
(magnification, accelerating voliage, etc.) of the image is displayed.
Repeat the sbove operation sccording to the selected document.
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4. Operation

4.14.5  Input subject, comment, etc.
Ordinaily, enter the subject, commment. etz directly into the document.
To paste a logo (bmp. file), click the right meuse bution the loge area of the document snd use the pop-up meny,

T the same subjest, comment, name and logo are used each time & new document is created, proceed as follows
becauss they can be recorded.  They are displayed in these areas and can be print=d cach time 4 new document
is creatad,

3.  The comment is recorded.

4.14.5.b Registration of subject, date, name and logo
1. Registration of title, date and name.
Select (St wi8] on the menu bar

of thie T

TP windo.

Click an area of [Sobject], [Date] or [Name)], and
click (M) Buetton after entering them.,

2. Regsmationof logo
Enter the filename directly into [Logo file], or
click 4 button and setect e

Click [BIR] butten o rocord thie logs.  (Refer tothe rebevant enusls for mstrections on bogo creation
and other)

The recorded subject M-&h&l’ information may not be displayed depending on the document.

The Tord and Tont-size of the subject and comment (text) can be altered,
Select [Format] on the emu bar of the DTP window,
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4. Operation

4.14.6  Printing
1. Setup the printer toprint.  (Refer to the printer manual for mare information)
2. Set the print margin,

Select [FIlE 2N on the menu bar of the DTP window.

Select paper size and input & margin valoe (0 & 60), then click
6] button.

3. Confirm the decurment layout by using
e prind preview..

Chick ﬁ button on the TITF window.

Check - the: printing range, ete. ity the
[ Foidii] button and other,  The |
button permits you to preview the
document before printng it

4. Seleot (BB on the mieon bar of tie DTP window, and chick {BH] button,

To print the fonm vou sre now using, click ﬁ button.

L ANTION e e e e il

= When a Mitsubishi digital color printer (CPTT0D or other) is used, set the print margin at both left
ind top o Omm and the paper expantian factor in the property of the priug window to 5096 or less,
Otherwise, the document will be printed off the paper.

#  The printing range varies with the type of printer.
1 thve printer is changed, set it so that the print margin fits the priater.

s Pﬁumtmaydifrér#nmthatehecmimthememmﬁmeactnalmm-yaniﬁtuiuﬂuthepmﬂ
gize,
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4. Operation

4.14.7 Savig and opening the document

B Saving the documicnt

1. Click Ehmnmﬂmﬂl?ﬂm

2. Seleot the driver and folders, riter a filename,
3. Click [H848] button,

4, The document is saved as a DTP file,

B Opening the document

1, Startup DTP and chick ﬁ button on the TP window,

2. Select the DTP file and olick [HIE) button.

3. The DTP file iz displayed as a document on the DTF window.
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4. Dperation

4.15

Trouble shooting

4.15.1 Vacuum system

| Sympioms Cause Coutitermensises |
Power & not supplied " The power board switch s OFF Turn ON the power board switch :
IV AC is not being supplied Verify the 100V AC]
| The safety device operated becatse | 1, Click [OK] button o close the
| of & water failure message dialog
|
= 2. Exit SEM program snd tum
off the power to fhe persoaal
| CLETHPELET
3. Tum off the MATN POWER
switch and wait unil water
| supply iz restored
4, Feed water and wail for about
! five minutes
{5, Turm on the MATN POWER
switch to srart the instrument.
The safety device operated because | 1, Tumm off the MATN FOWER,
of a power failus gwdtch and wait untl power is
Testored |
2, Make sure that water ic being
fed
3. Tum on the MAIN POWER
switch to start the insirument
The RF {oil rotary pump) does | The RF thermal protector operated | 1,  Tum off the MAIN POWER
nod skart when the instrument & | because of the over-cument swiich
ararTed
: . o | 2. Make sure that the room
The VENT "and EVAL switch | :
il E?WE berween 15 and
3. Pressthe RP manus] resed
button to start the instrumest

The RP fuse blown out becsuse of
| the over-current

==

: Shut  dewn i
| mstrument and call setvice center
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4. Operation

When the RF hag stopped while | The RFP fuse blown out or the Shut down the

itistrament and call

ihe instrument & renning thermal protector operated because | service center
The VENT and EVAC switch | O D5 Sver-cdrent
lamigp bhink
No-image is displayed ;
Warting message is displayed | |
Evaq:mh:mdummtmkaph:}e, Loose parts Trighten up loose parts:
fﬁm“mmmmﬁ A samipls containing & lot of gas or Remove moisture from a sample, or
modsture iz installed replace it
Inferiority of O-ring or packing Check the twist and  wrong
o . g ey | i s o i
. Adjust 8 twist,
.' | Returm it in the right position.
' | Remove dust ,
When the O-ring or packing is tom,
call serivice cantar
| Thic wehnelt Tias just been cleaned | Wail for 3 wiile
EF {oil mm’r:.r pump) or DF {ﬂii Cﬂlammﬁmtﬁ

diffusion pemp) eil has deteriorgied

Dy not touch the RP motor whea the RP has stopped while instrument is running.
You may get burn i the hand becanse the BE motor is very hot,
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4.15.2 Image observation

Symipionmns Cause | Countermeasures

LC vame (load current) 35 | The electron gun mis-ahigned | Re-align the electron qun

Hpa The flament has 8 whisker Feplacs fhe filament

| i “The filament is mis-centered Re-center the filament

The wehnelt is contaminated Clean the wehnelt

| The wehnelt has just been cleaned | Wait for a wiile

LC valus i abnormal, or oo | Bias adjustment is not perform Perform bias adjustment

soall'ton large

An image doss not sppear The text fcon [HT] bomon 15 | Clik toa won [BEE) bulion

{Ready] or [Wail]

Adi auto function does mol operate

abd try again
| The signal is not [SEI] Set the signal to [SEI]
| The image bas oxeess or insufficient | Adjust it with manual conmrol button
contrast andior brightness {(Contrast] and | Brightness]
| The eleciron gun mis-aligned Re-align the electron gun.
' | The filament heating lnsufficient | Align the ekeomon g, or adjust
| The DL aperturs mis-aligned Align the OL aperture i
The filament i2 burst out Replace the flament i'
A image does not appear in LV 1. Settheapproprisie sample |
Mo I {specimen holder), and
| evacuate in HY made
2. Setthe Z-axis (WD) to
[2(0mm] '
3. Click text icon [BEF] button to
! 4.
|
|
5‘1 |
| 55 I
| 6. Tryapain with LV mode [
"An image has no sharpness The itage has astigmatism | Corest # with marual  contol

| ustton | StigmX] and [ $tign’y]

The image has insofficient contrast
ander brightness

T Adjust it with manual conol hutton |
{Contrast] and [Brightness]

The: spotsiee is too fargn

Reduce the spolsize.

The eleciron gun mis-aligned

| Re-align the electron gun

| The accelerating vollage is too low

Raise the accelerating voltage

The 0L apertre foll  his
| deterioraied

Heplace the OL aperture foil

1
1
|
— |
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4, {peration

| | The inside of clcron optical | Call service center

| | column is contaminated

| The image:-does not focus in the | The sample i set to high tiltangle | Eiiminate the tilt of sample
vmhmlil:m

Click text jeon [DFU] bunon w0
coFrect it

E'Mism&mﬂm.m
|
|

brightiess compared with the
frrroer time

The image brighmess changes in
acyele.

hrere! 1 | The sample has acquired elscirde | Re-evaporaic 4 sample
distortion on the image charge Reduce the aceelirating voitage
Feduge the spotsize
Fine-adiust the pressure i the
-specimen chamber (LV-SEM)
| The spotsize s oo small Increase the spotsize
| The  asccelerating wvoltage  is | Change the accelerating voltage
| ‘unsuitable '
"The imiage has asfigmaten Comect 1t with manual control
' _ | Bustton [Stigm ] and [StigmY] |
| The image has excess or msafficient | Adpust it with manual control bution
contrast and'or brighimess [Conitrast] and [Brightmess] ,
The sample is not properly fixed | Properly fix the sample i
Loose parts 'T‘ig"i?b::ru;:.rbznusl:pmﬁ
Extemal magnetic fiekd I{&p:rawa:.rfmmth#mﬁﬁ;cﬁt
The OL dpertre foil  bas | Replace the DL apertire foil
deteriomted
The inside of -electron optical @ Call service center
eohumn 15 contaminaed '
“The image appears with puw The scintillator tip has deteriorated. | Call service center
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4.15.3  Photographs
l-'S-j.-qu::-nlm Cause Counfermeasures
Photogruphs cannot be taken | Tt camera connector @5 mot | Comueet the camera conmedion
contieged i
'I:ehght blocking plate remains in | Remove the light blocking plate
place
! The camers aperure value 15 not | Cormect the Gamwra apestire
correct
[ The film is not pulled wp or wound | Pull up or winds up the film .
i it : .
‘ The contrast andior brightness s oot | Adjust | the | comiast | Andior |
COrreE brighthess
4154 DTP =
Fym;ﬁtlﬁs Chise | Countermeasures
DTP programsfops | The printer driver js not instalied | Install the Windows printer drver

e —

sven when the printer is not to be
used

| Pasting the image: The Image to
| pasté does not exist

Phigan

Documenr 35 ooly  partiallv |
pranted

Pritt margin/paper size 5 not
lmrmcti:.rs:r.

Pﬁntmm*gim'pupnrsiuismmﬂy_

The print margin varies with the
type of printer. < Set it o fit m the
printar

| Tm‘Eubjﬁcthm:.fﬂa:q CaIding
ba entered or pasted

canind be entered or pasted

Select the document which can be
enfered or pasted, and create the
sew dooument

Lorges canmat l:vepmt&l

The ‘docameny s selected which

Select the document wiich can be |

| nanmt_ba pasied pasted,  and create  the  new
Logo is not created in the bmp. S
forman Create the Jogo in the bmp. fommat
Imajge cannot be pasted: The image to pasic is not displayed The image w0 paste i5 displayed in
in the freese mipde rhnf{wmnmd& and fry apain
The image is saved ewcept the | The image is saved with BMP.~
BMP,/ TIFF.~"TPEG format TIFF.# TPEG format
(SEM information &5 ot | The check box 5 not make a check | The chetk box 15 cliecked on the
disphayed or printed tmiark o the cheek bar check bar

 The [Formd] or [Form3] is selected

| Create the new document with a
[Form!]; [Form2] or [Form3]
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Click text icon [Photo] batton

Click text icon [Frecze] button 23

| Click text icon [AF] bution |
“ﬁmﬂ&:[ﬂmal’mus ACE] on-Aute Function of the.|
wmmmm:m

Click text icon [AS] button PrITiE TR
\'-hm‘ﬂja[hhtnﬁﬁ@n AutnFaws] on Auto Function
ufﬂmStamiardSmP%ubGﬂWIsﬁhmk&d
Standudﬂcmpwmasahmkud
'ﬁ'fhenﬂiﬁ:{.-’mtn&qgma ACBand&umFm]mﬂum

_ memafm&mmmmmwmm& |

Click text icon [ACB] button ' = by

thelim Alipnmsent windowr

Click [Auto] button on the Filament Heating of the |
Grun Alignment window

Click [Start] button on the Auio Gun Contmol of | REBE

Filament heating and filament afignment (tit and shift)
amaum;nanﬁajl}radjumrg

Click [Augo] butinn on the Alignment of the Gun
Aligtiment window

Click [ Tooks, Beam Blanking] of the men bar,
| (There is a check mark)
' Click [Tools,” OL Wobbler] of the meng bar
| (Fhere s & check mark)




4. Operation

4.17  Error message list
IF thee imduble ocours as follows, an error messages appears and heeps buzzer sound.

Burzer sound Countermeasurss
 WATER FAlLURE InferTupts an evacuation system Shut down the instument and |
pqwergup;?l:.r, and becps usrer | wait until waser sapply is restored |
i | Pass cooling ‘wates, and wait for
| about five mikles -
| Fe-atart the instroment

| Beeps buzzer sound. . three fmes Wait for a while

When the DF temperamre does
nit n&e_ev:u if it nmm fog a’lbm:t

Beeps buzzer sound contiguously

. Shut down  the
inestrumsent amd call service center

L

| Bezpsbuzser sound.  _three times Vent the specimen chamber to
atmospheric pressure; and check
Jilie Ohring’ and‘or packing {madst,
WO positon, i)

Remsove twist, comrect position
and  re-svacuate  the Specinen |
whanber

When the Otring or packing is |

| tom, call service center
!n’mmpts_an Evacuation Eﬂ}m Shut down the instrument and call
 power supply, and beeps buzzer | service conter
| sound contiguoeshy
' Becps buzzer sound,._three tmes Replace the filament
Bee;na_huzzcr-s-uund. ..three imes Click text icon [HT] button 1o et
[HE ON], and my agsin the
autn-function (ACE, AF AS) |
Eceps buzzer sound. . three times | Remove the fifament from fhe |

-w-:hn:i: of the g chamber. |

l Check wiether "Whiskes an the
| ‘Tilament docs nm GGLuT

If the whiskor occurs, molace: the
fafament because the mstability of ;
! rum eamission s caused.
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4. Drperation

Interrupts  an - evecuation  system | Shut down the instrament and call |
power supply, and beeps bumer | service conter |
sound contiguoushy ,
Epsj:umr sound, ., three timeas Cancel the [Vent-Lock signall,
atwd trv again

Input the external contrel signal

i
Beeps buzzer sound. . three fimes Conmect the cable securely ‘
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Maintenance

Parts the mnst be malmtaimed ==« ¢« <o vmetannrsosnann, 51
Cleaning Materials =<+ v st
Cleaning method =+« 1o smss s i T
Filament replacentent aind cleaming = ¢+ nrorerm s 5.5
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5. Muintenamce

Parts the must be maintained

A JEOL engineer performs the maintenance work of [DF oil], [RP oil] and [Foreline trap] in the table.
Fleaze, call service venter.

& - - Cleaning interval =
| 1 | Filament - Wehnelt L.C value (load current) is unstable
L.Covales not rise with filament heating:
Error message appears
2 | Anode - liner tube Once every 1 1o 2 years

| Cleaning is it toward the aperture (cap shaped) in the tip of the Tiner fube.
| Stop cleaning if trash and dirt don't seem 10 be conspicucos except for the

| .lmm'tﬂ]:ne
3 | O aperiire ﬁﬁmmammm'hm,mammmm
, | obtaitied i
|4 | Orifice (LV-SEM) | When the astigmatisn increases, preventing a bright image from being
[ | chtained
5 | During » packing When evaciuation cannat take place or requires a long period
6| DRl e every 3 to 5 years (Recommended) ]
7| RPoil Omoe every | vear {Recofmmended)
% | Foreline trap (Cartridge: type | Once every 203 years (Recommended) ]
= (EV-SEM)
e — - I

Ly




Cleaning feuid | Use clsaning liguid that hag high cleaning performance, iz of high p.lr.u:y, mearly |
harmlbess to humams, pon flammable, and volatle,  Follow the precautions |
|mdm:-at::d on the container of the cleaning liquid.  Ensure that the room is |
| edequately ventilated, and do ot place your fingers in the ligeid.  (be sure to
| ware working gloves)  Use cleaping liquid to remove commeon dust and |
abrasive. Normally, cleaning liguid is used by moistening a picce of gauze or |
& cotton stick with it Small parts that have been cleaned can be effectively
figished off by momersing theny in 4 beaker filled wath cleaning liguid.  {you
- can obtain even better results by using ultrasound cleaner)

Wiork gloves Use polyethylens flim gloves, This prevents pars from becoming soiled, and
¢ allse protects the skin on your hands and fingers.
| Gauze |Uuwﬂma*1mmmamgmmmmﬁmwhmmm

cleaning liquid.  se gaize for nobbing parts with an dbrazive and also for
wiping away dust and stains using cleaning liguid.

Cotton suck Use cotton sticks tiat arc clean and do not gencrate impurities when immersed

in cleaning Houid.  Tlse cotton sticks for rubbing parts with an abrasive and

slst Sor wiping swey dust and stains wsing cleaning Hquid.  (fine parts, bobes,
eie.)

Cotton wool, toethpick | Use cleam cotton woul afier wrapping f arounit 8 tootbpick.  Use it for rubbing |
parts with an sheasive, s alsn for wiping away dust ad stains using cleaning :
Boguid. {fine parts, holes. eie.)

| Metal abrasive Use a pasie type abrasive that can be easily romovied by CICATING Lgwid, Useit |
whett dust and stains cannot be remsved with cleaning liquid.  Never use an |
abrasive on threaded perts or iniricate parts.  Also, take care tsat abmsive doss
not get onto parts that are mt'm:allyeteamd

Beaker | Use a stainless steel beaker, Do not use a glass boaker because it & Hable to |

{ beeak. Pour clesning Hogwid into the beaker and use it for finishing off fine
| parts that have been cleaned.

| Hand hhw ".3";:?;::-11 can alm_u.ma safe, clean container that enables e glfﬂss to be blown out.

Tools 5 | Use the tool included amnng the accessories or commmercially available fools.
Replace strewdrivers and other tools that are visibly demaged,
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Do mot tﬂnpt an unreatonable posture when working for maintenance.
An unreasonzble pesiure becomes the musewluchawm:tmdm o hurts,

Ihﬂntuﬂan&rgaﬂinﬁquidwhenﬂipiqgﬁﬁthﬁﬁlﬁnfmﬁrnﬁhnm

Wips off it with dried choth after remonving the dust, ]'fltmvcrf.-'dart:j', wipse it writh wet cloth and then dry
cloth :

Do not dismount, disassemble with bare hands., | Be sure to use polyethiviene fibm gloves or the like,

The internal parts areprmicmmchmui Lﬁg@miﬂum_wasmpmmm froa contanyinarion.

Use tools in the proper way, and avoid using a.mﬂue fur-:z to ﬁghun BCTEWE,

AEL dagt I

When you handle tools, nse special pare nw,mdmp mem nnﬂw pammddanaaeﬂwn

When parts is te be secored Hﬂhﬂﬁﬂ!lﬂﬂﬂﬁ'ﬁrﬂﬂ'ﬁ,ﬂ!r&“ﬂ“ of them lightly in until they are blocked
and them tighten one after another a litte at a time.

Careflly remove snd remount parts without éxerting undue foree.
Forcing parts in or out could canse acnmh-m;rwhmh might inake it inigosible to remove and remount the
ks, L3N ) ;

Store removed and disassembled pamisrmﬂi.!yldemm:ahﬁ Eroups.
Mmmﬂmmhmmmmhhramyd:qhm Fm*lnng-mmmgﬁ,muadammmrmmm
cxidation.

Place dissasermblad parts on 2 rugged wgrkhné:l: wvemdmth alominum foil.

For heavy parts, place additional material under the mat and make sore that ne screws, eic. are Bt
mmml - ¥ T

Place a cover or an ¢xposed partion that does not require disassembiy. Cover such a portion with an
aluminwm foil to keep out dust.
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Wheutﬂnﬂﬂqﬂemlﬂgﬁqﬁ,hemﬁumpﬂyﬂhﬂmﬁlmm
Thﬂ%h'_aﬁak&famuirhgeshhﬁmd@:mﬁzgumﬂwmﬁmmhuﬂ of eleaning Lguid used of fhe
smsi&viwufwmsﬁmaub:mmmdﬂxwmuﬁmsmm:mhgﬁqumheﬁmmﬂ.

B Wiping off dust and stains with cleaning A cleaning lquid
Use cleaning A clesning Hiquid to ¢lean parts that are ot very dusty stainsy, or parts that cannot be rubbed.

Wipe flat surfaces and outside surface of parts, and also threaded paris, with a piece of gauze, or the like,
moistened with cleaning liquid, Wipe dust and stains off the vicinity of holes avd the inside surfaces of
Pans using a cotton Shck (of 4 st that matches the area mhenl&anﬂlw-ﬂmeh]::,mm‘s_tmeﬂﬁthﬂnntug
liquid. - Never elean parts made of plastio o other material that is Hkely to be dissobved by the clezning
Liguid.

%uﬂmﬂmaﬁmﬂp&ﬂmﬂﬂm:ﬁmhﬁiﬂapﬂﬂ@wmﬂg&eﬂmﬁgh@dﬂhﬁab&&ﬁ
then immersing e parts.  You can obain cven better tesalts by using an uirasound cleaner. Replace the
cheaning bouid from time to time acconding to the extent to whick it becomes contminated. After cleasning
ﬁh:pw,mmumﬂmmﬂ‘ﬂm&t:bﬁkﬁ'andqui:kb'mﬂwdﬂnhgﬁquﬂmﬂmrhg-mﬂ;mbyusmg
Blower brush

B Rubbing with cleaning B metal abrasive
Use cleaning B metal abrasive on very dusty parts and also parts that can be rubbed.
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Cu:ralMMMMM:WMMMamIIqumﬂHmmmMpttbalibae.
Rub the viciity of holes and the inside surfices of pants using a cotton stick (of & size that matches the area
tobe cleaned) or the like, coated with = small smount of messl sheasive, Do not wee a lor of force when
rubbing & parts in the vicinity of & hole. - Also, do not fub parts excessively, Never rub threaded parts with

Ii"you bave done {Cleaning B], repeat [Cleaning A] a couple of times to compietely wipe all metal abragive
off.




. - = p— 5. Maintenance

Filament replacement and cleaning

Do not tonch the wehnelt immediately after the flament breaks hecause it s oot you may receive a burn,
Before removing the wehnelt for about one hour, then remeve it using a dedicated o, - '

* Do oot open the electron gun except the maintenance work {ﬁlmantrephcmam, et}
Ithmpuw‘hﬁlll.} that dust and 50 00 goes intg he. electron optical cobuth when the electron gun is opened
uumumbhmdﬁmam&ﬂwd

*  When installing the filament, take care :_mi_tq touch the tip of the flament. :
*  When closing the electron gun, take care not to slip the O-ring out of position.

= When closing the eleciron gun, take care pot to get your fingers crushed between the clectron gnn and
electron optical column,

L. Click [#) buson for closing the message disloz

2, Click [N batton of the filament exchangs window for venting the electron aptical eclummn o atmospheric
pliessre.

3. Open the electron gun, and remove the wehnelt,

Set the wiehnalt retnoval ol dn-siich
a way that the three sorevs of the
wehnelt removal ol will align with
the smooth fices on the gides of the
wehnelt and tighten the sereis,

Pull the wehnelt removal tool
straight to remove the wehnelt from
the ehectron mm and then foosen the
SCrews o remove  the  wehnelt
veamoval took

Closes the elecron gun  afte
removing the wehnelt,
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5 Malntenance

4. Disassemble the webinelt, and remove the:
filament,

Grasp the clectrode of the filament when
removing the filament.

5. Clean the cap, andother pars, then install & niew filammsat

Resinstall the flament i the spposits sequense to removal
6  Check: e lament position foentesing.

Show the wehnelt from the side, if the tip of the filament is prowuding, replace the spacer,
7. Tnstall the wehnelt and closs the electron gun,

Open the electron gui, align the mide groove

o the wehnelt with the guide pin on the

clecivon gun, theh push in:the welosht unit i

clicks inm position,

= IF there s dust and so oo the wehneit,
remove it with kand blower.

« If the O-nng of the clechon optical
colignn is dusky, carmy ol cilsning A,
then. aduquately éry the Cering:  Tewd,
egat the O-ring with the minimam
hecessary amoun of greiss,

= If the O-ring is damaged or tom, you
oSt replace i, so contact your local
JEOL service office,

8. Click (B8] of the flament cxchange window button for svacuating the electron optical column:
S When the status in the filament exchangs window becomes [Feady], click the tet iooe (B to ze (EE0E.
10, Perform the auto gun alignment, {sse I:Iang:itcﬂ-ﬂ"f_,_ﬂ:.l.a}

-y




£, Maintenance

B Tip of the filament condition
[ Tip of the flament condidion. | Stae = _ =
T [ Uneuse =i
Ordinary broken

Whan the flament i wsed well ot & loag Hime,

Abnormal broken ==
When the over load current is flowed o the filament,

Whizker

Simce the load current bmmmatams:&hﬂﬂy,ﬂmm:mﬁ to chamge the |
filarment with & ned one.

W Eelation between the spacer and filament -

Mumber of scribed fincs Thickness {mum)  Brightness The life of filament
1 71 i  Medmm . | Momal
3 ~ 23 = Low | 0. Leng




5. Mainttnmice

e —— e e - | R,

5.5  Cleanineg the anode and liner tube

o mot toeich the wehnekt immediately after the ﬂmacm hreaks becaose it is not you may receive a burg.
BEFMMﬂngliﬁ'umhﬂehfarﬂhﬂm one b, ﬁtnremmreﬂuamgadﬂcamdmn!

s Turn OFF the MAIN POWER switch after venﬂng_thqg_le_&m'm-apﬁm cilumne b atmospheric pressure,

¢ When cleaning the electrom gum, take care not io siip the O-ring out of position, or get your fingers
crushed bﬁtﬂgﬁntﬁeﬂmrqnglman{i electron optical colnmmn,

1. Open the elecron pun and remove the wehnels

Btores the removed wehnelt in such a way that it is not exposed to
duist,

2. Tum OFF the MAIN POWER switch, and remove the anods.

Bemiwre the setiog strews.  Sérew the soitable screw into the
screw hole for removing the anode, and padl it out vertically.

b

Remove the kot tube, Lirer tube extraciion ool

Remove the seting screws (bl Screw the “liner tube
exiracton tool™ and poll the el vertically.

As for important by operation step3, it is [pull the Giner tube
out slowhy and vertically, and retorm it again]. A “slow™
reason iz fo prevent two Cering Deing torn fe RKeep the
vacuum of the liner fube

And, cleaning is it toward the aperiore (cap-shaped) at the tip
of the liner tubw.  Stop cleaning if von look through the liner
tobe: g tragh aod dict des't seemt to he

COnSPICUOIS.

Zeting screws {we
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4.

3

6.

i Hmutmm

Clean the anode and liner pabe,
alect the cleaning method seeonding
to the extent to which these parts are
sniled.

Ea-azsemble the anods and linet mbe.
Ferform re-assembly work in the
epposite sequence o that in which
you dizasgembled or pulled oot the

Insiall the wehnelt, then evacuate the

electron optical column.

i

Tiern i,

r

= (TR DR,
-
1, i, = i1
e
Filh oy f |
el -t Wik | =
= [y
} _al.\.n..
I, o, "
ak
=4
Vi

s

Tk = i f ..
e ackwine o memove: dhe apethare,

59



5.-1'[? : h iy

aperiure i the pﬁpams

When remmh,gurtustahugthﬁﬂLapermre, :;n q,nnth:tﬂm tip of the ULapeﬂumﬂIﬂnﬂmlch
the electron opiical cobamn,
When pushing the Emrhmﬁﬂiﬂ:iﬂgplmtﬁ&mmthuuehmlﬁhmm

When installing the agertire foll, talke care nﬂttﬂdﬁi‘mmnr&nmageit

Set the (L aperturs position 1o [03.

Ventthe electron optical colmn to amospheric pressurs, and remove the QL aperturs,
Cover the mounting port of the 0L aperire 1o prévent ingress of dusy

Push the sperure foil fiving plaie, s tske ont the aperiure foil

Carry ot tb&unmg A, 2 o

Wh&afhﬁ:ﬁ}wfiﬂtﬁh‘hﬁmﬁvﬁy' --'-;;._-;.=----- Fe-aszemble the

atiss .v' (504 01 page.)

Push the W%Eﬂwmﬂmﬂﬂ 8 ew aperture foil (standard accessory).
IF thefe is dust and 0 o0, the tip.of the sperture, remove it with hand blower.

Tnstail the OL aperture, 4nd evacuate the electron optisal column.




foa
HE

M
iy e e
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. Wh:en memﬁng mtdem:tar hnlrler,ktgke umanth touch the detection element.
o mmmwimmﬂﬁmmﬂaﬂnmmmmpmmmmmmm
s mmm%m:mmmhﬂmu

1. vuaiﬂmpmmmthambﬂtgaﬁmmmmmmmwmmﬂpxmm

WhmmupmmtbmﬂnmmmmHCmBEm i5 attwched, pull the backscattered electron
detector vl it stops to the fron,

5. Atach the ofifice removal tool fo the orifice,

6. Viewing the tool from thie wderside, tum it
counterclockwise gnd remove the orifice,

5412




?I"'-""' ¥y

._.\__.-_n__.

%

6.

11.

.' e ,‘; 'ﬁlm

'-':"n."._ f :-._EJ _,_.
SEEa 1
m%ﬂﬂﬁ&mmmWﬂﬁWﬁﬂ:ﬁm ._“~ i '

s

Reassemble fhe orifice.  Perform MMWWWWMM%MW: '
Reinstall the orifice, and set the detector boidsr ﬁmh& ortiial position U A e

e P e

Yaumis!humtthﬂdﬂﬁﬂﬂrhﬂdwwihau@mﬁ#mhﬁupmm&ﬂnﬂwﬂmm“&
underside of OL, ﬁhﬁmwhﬂim&w'gmmmmwﬁhi o

Evacuate the spacimen chamber.

i .irm:;aptsmﬁghttnhm
furmn it after putting aluminom.
Toil on the cap and halding the

eapmmmmnﬂfmﬁ&e

Aty -] % F 1' ;T

B T 5-13



PR et R

u¥"* -w-;,:-

If you need fo consult with JEOL about ﬂ:&mﬂmmﬁmhtmmma, plésise contact youT nearest
subsidiany company,

Or preswme a FEOL homepage in such Gases as the information shout the product, the: inauiny
bissiddes that if having an order in the center of the nearby service '

titpe/eww.jeol.cofp’ Japan
hbtpe v jeol conn’ [sA
hitp:Ywww jealenro.com Eunrape
AREA
JEOL DATIRL T

1156, Nakagami-Chou, Akishitna-Shi, Tekyn, 196-0022 TAPAN
Telephone  042-542-1111
Facsimile (4 2-546-3352

JEOL KOREA LTD,

#2101, Nonhyun-Dong, Kangnam-Ku, Seoul, 135010, KOREA
Taephone 25115501

Facsimile  2-511:2635

JEOL: ASIA PTELTD.

221 Hendfrson Roud, #05-17, Henderson Building, 0315 SINGAPORE
Telephone ITI2366

Facsimile 272-1998

JEOL (MALAYSIA) SDN BHD

205, Bloek A, Kelena Buginess Center 97, Jalan 88 772, Kelena Fays, Selangor, MALAYSIA.
Telephone  3-5§2-7723

Facsimile F-582-TT23
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JEOL (EUROPE), BV,
Zaventemn Lraros, Business Park, Taroshn 74, B30 Zadbntem, BELGIUM
Telephone  2-720-0560
Facsimile  2-720-6134

JEOL (UK}, LTD.
JEOL House, Sifver Courl, Watchmesd, Webhayn Garden Eit;.r, Hers ALT ILT. ENGLAND

Telephome 1707377117 el
Facsimile 1707373254

JEOL (EUROPE}, 8.4

Pars: Technologioue, Clande Monet, Rise Bupors Labiche, 78290, Croissy Ser Scine, FRANCE
Telephone  1-3015:3737

Facsimnile 1-3015:3747

JEOL {GERMARY], GMBH
Dﬂm—ﬂ%ﬂ-ﬁiﬂ!amﬁﬁﬂaﬂ B53R6, Bohing, GERMANY
Telephione  49-8165-77-346

Facsimile 49-8165-77-512

JEOL (ITALIA), SPA

Cenizo Direzionale Ripameni2 Via Del Tulipani, | 20090 Pieve Emanufie (MI), ITALY
Telephone 284782083

Facsimile 2-9078-2110

JEDL TEUROPEL RN ~
Tupoleviaan 25-4, 1118 NZ Schiphol-Rijk, The NETHERLANDS
Telephone Z-6533088

Faesimil 20-6531328

JEOL (SKANDINAVISKA) AB

Vegagatan 19, 8-172 34 SWI:'J}’EFE-I’E. SWEDEN
Telephone B-1RZ-R0N

Facsimile B-191-647
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Syt - - -'.'.h:p:..ﬁ-:---—-
JEOL (AUSTRALASIA) PTY, TLD.
Umit'9, ¥50-752 Pithwater Road. Brockvale, M.5W 2100, AUSTRALLA
Telephone 2-0H5-8255
Facsimile  2-9905-8286

NORTH AMERICA ' et

JEOL CANADA, INC. :
5757 Caveridish Bouilevard, Subia 101, Moutrsal, Quebec HAW W8 CANADA
Telephone SL4-482-0427

Fatsimike S14-482-19729: e

JEOL USA, INC.

11 Dearborn Boad, Peabody, MAOTI60 USA

Telephomne SE-535-50) RS L
Facsimile ANFEI6-1I05 o

JEOL USA, INC. SFO OFFICE

1015 Fast Meadoweircle, Palo Alto, Califirnia 84303, T34
Telophone  415-493-2600

Fackimile: 4154930581 -

ECOHTHTH AMERICA

JEOL PEMEXICD S.4, DE GV

Av, Amsieriam #406-402, Col. Hipodrome, 06100 Médco DF, MEXICH:
Telephime 5-211-0672

Facsimile 5-111-0720



