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» Advanced functions

Detail

v

High vacuum

Beam adjustment [12)

(v

Lowest m

S1lmm

EE

SE-Lower

17

ek
K
e
=
&
=
~
@
Q.

s i 5 7 0




4-3~ f 3k e B(EDS) :
4-3-1~ ¥ ® i ekt

g A E‘v SDv Lvnm:"

Collect Rt gt
Imugc -

O T L FrhE
’ e BB

Collect
B
Me‘. AR AT
apping
SD . o
Standard AL &
. Quality

Yo B AR T &BIRAR T HE5S 7

Gemnerate

18



4-3-2~1@::'» %2

. % o ZhiE APEX EDS & * #2 5 Bl fcds o fl -
2. % EDS detector &4 4rpF > T3 = &35 L Movein #® »~ » £ & Detector Cooling B+ B
oo fre Lfr s gRT % Z A2 TF R F o

V) B
- e ‘. Collect

3. B-EHI LWL iRl E B 20 Rk Biffe B o

lmagev
4. ’]’I%@f%ﬁ; ’E:ﬁ%&-?g}fﬁ‘&ﬁip\ P B R BT B <% ,15;_3_(3,\/); AAatrELt fomh- .-L-) ,
£ %4 Collect lcon B 4k 28 e & o Jc B kv & I-l_: EHE AN AE o

b

5 gk e MGl TP PITTITS

6. BLiE = RIEAT- L% LR ® AAIFL .

Generate

(FR Lt vamy [BO| argmerg e aire 2d — PYRY £375 5% 500 ol

-~ bl 7ree - @ zsmien

Emerate
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1. 2hiE Mapping & #F 4 H555° > 3 coee FHREFEB R G » 7 0L TR E o

Image -

2. BLiE > Bz B BT THRHETERB IR IF A/ A3 o

Collect

3. #f5 T WITR RARA A 0 R G HAPIFATF A AR SR OKs TR G b
FLEL o
Map Starﬁng Possible EDS Elements
pping durati tely 7 Minz / 103
Framez, but ycu can stop the data collection at any

time.

Surveying collection region before commenang. This
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to abort collection.

IE Confirm elements after preview
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Scan Frame Avg 1 =
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&
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After the first coating from the top, coat the sample at a tilt two to three times. When using this method, shorten the coating time at each step.

Particles of the film can be seen when the coating layer is too thick.

" The recommended coating thickness (film thickness) is less than 3 nm.
First Second Third
l l l D,
s, f &
Tilt the stub using spacer Thickness 8nm Thickness 2nm

Particles visible No particles

Bl 16,58 B Az ki x > PIER S XAk & B4R 4

Use conductive tape for low magnification imaging- less
than x30k.
/ _ Spedimen
Conductive
B o
Conductive tape Stub

B 1700 R Mgt 5 AR AN B 5

Remove excess powder specimen. 2
¢ Blower
)\
.-: l \\ E
all '\ ¥ -
: m A ;
ar

Conductive tape Blow off Tap on hard surface

Bl18 4 a2 3 JEEERTF & > RSB vRIRRAZE AT F s AeRHL

26



5 R AT FH

5§ 017 R 7

B m;lﬁ},%" SOBOME S Ao MZRR] B S BRECA A S 23R EELRE ST BRI BIESR
BT o Bka L ’T’g‘zlj °

BEAME R TR AR L LEEFESEAG R G 4B 0 £ 1150 AP L]

27



3% B 61T 4
B ig R 5 eid TR s 3 -
1.226

BB AL R TRLAE A ST M) W GER LR TR R RS
PATAR  LRB L d TREFA B R IRE LIPS
ﬁé'i»ﬁzr*ﬁvv, AR R g TRAIE A5 ok i ’fws@fw%%fw“&ﬁ

7 R oSEM B EFAE- 8 AR 4 TR E A S T HE L B R a3
3R KT RT G b R o

3kV
3] % -3 47
& AT A@EHBEATE
E 239
B R
EVE T
10kV ok BIE
ez & RARRI AT £
HEBFGHE
RV A EA
B RS SRR 5
20kV

28




Bef>id A Lo ITERSR R iR LA -
Bhkomad (FRREBLE G > VL PIEE fRT R Rk e (FERHE S BT RRL - £ 5
Ae R IR A R T F Pl IRIE g o

2t
e

5mm

# 54 73 14
A& ‘ BEER
10mm T AR
P \ BERE
E

15mm

29



Pe—>Sd AR S LB s JHRE G B

FERoR TR MRS R P REZFY 0 FET s o beam spot size > # < 1 beam
spotsize T+ & it B3 ViEF RIS XTI AR R PG ABERRE > RFIEA

A0 B SETREAL o F 2. 0 o[ ehspotsize B R R K 0 e fRT R fE o

30pum
(-3 = £ 3
ERBA MAT A
(BEI ~ EDS - BEAR
EBSD)
70um % B R
AR R KR REFR
BHRER
i3
150pm

30



T b4 EDS & A A 47

PR ET IR REBI RS B2 St b o

BESLEIF R 47 BEEDS c Jhd o qE S el A ang i Xk o TR RIS iR
Bilcr iz T2 Lz @ ir o Bl rm T FAAFI RS §ET]- LB 21
Ed P EH Y2 Fant b o

i1 5,
fos a2

n n
lor 16

o
los - an
lo2 108
o

v v

A i
oo ” o Y .
000 100 200 300 400 500 600 700 800 900 10, 000 100 200 300 400 500 600 700 800 900

3.45 7.56
OK 48.64 68.29 OK 23.91 45.89
TiK 44.10 20.68 TiK 71.85 46.07
VK 0.53 0.23 VK 0.80 0.48

# % 4 5)-EBSD S 47
P> 3 R4 ﬂf@%%«/4?54;: m*;%d;f; 137'4;;1 ;ﬁd EBSD ¥ 247 H %4 2 A X 4 ®h

IPF map -
FERSLEMRE A T LB ‘&iﬁui@f‘ﬁw’““ BHFROERT EFELHINGE KB ayfkw
VO AR R ) & BRG] B K HAE Y L EIEMRE i o
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[ Advanced guide x

Specimens requiring coating

Non- conductive specimens must be coated before starting observation in high vacuum mode.

The following is a general list classifying conductive and non conductive specimens based on material types.

Plastic
Glass
Paper
Resin

Non-conductive specimen  Fiber Coating necessa
Rubber > g h

Ceramics
Using the conditions below, images may be successfully

Slellogfteal ([Pt} axinel, obtained without coating:

microorganism)
Food + Low accelerating voltage (2kV or less, available in advanced
mode)

High molecular etc. )
+ Low vacuum mode (option)

metal

Conductive specimen
carbon % No coating needed

silicon etc.

Close

Index

Advanced

Tips for mounting specimen to stub

Methods for mounting a specimen vary depending on the sample. Follow the procedures below and ensure that the specimen is firmly fixed to the stub.

Solid specimen

Use conductive tape for low magpnification imaging- less For high magnification imaging- greater than x30k- or for observing resin-
than x30k. embedded samples, use conductive paste to attach specimen to stub.
Specimen Toothpick i
. /Speclmen
Conductive
-’/tape “Specimen Bl Resin
- - L ]
' '\Cunducﬁve '
paste
Conductive tape Stub Conductive paste Stub Stub

Powder specimen

Both conductive paste and conductive tape can be used to mount

powder sar‘np\es_ When using conductive paste, sprinkle the powder before the paste dries
! completely.
Conductive paste Conductive tape Too wet oK Too dry
Remove excess powder specimen. y \
| y

' r

Blow off Tap on hard surface

= & iilower
Conductive paste "/m i s N
or '

Conductive tape

Index | Close |
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Tips for coating
The following tips can be used to prepare uneven or thick non-conductive samples and avoid charge-up.

Uneven specimen surface

After the first coating from the top, coat the sample at a tilt two to three times. When using this method, shorten the coating time at each step.

Particles of the film can be seen when the coating layer is too thick.
The recommended coating thickness (film thickness) is less than 3 nm.

HE 2 e
» ‘P o

o s t
- EHYS

Tilt the stub using spacer

Thickness 8nm Thickness 2nm

Particles visible No particles

Thick specimen

Fix the specimen to the stub with conductive tape or paste.
Then connect the top of specimen surface and the stub with conductive tape to make a conductive

Conductive tape

e :
pecimen channel between the specimen and the stub.

é This should be done before the coating procedure.

Refer to the "Operation tutorial” in the menu for details.

Charge-up phenomenon

During SEM observation, specimens are irradiated by electrons. If the specimen is non-conductive, electrons cannot dissipate and accumulate on the
specimen.
This is the “Charge-up phenomenon” or “Charge-up”. The charge-up phenomenon can significantly impact image quality, especially when scan speed is

slow or magnification is high.
Below are examples of the charge-up phenomenon, with normal images shown in inset.

Scanning speed becomes slower in order
1,3 and 2.

node

Slow Reduce  Freeze

Distortion Compressed image/ Loss of topography

Index L Close
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Addressing charge-up in high vacuum mode

Charge-up can be alleviated by switching to low vacuum mode. Refer to the “Operation tutorial” in the menu for details.

Image improvement can be seen by switching from high vacuum mode to low vacuum mode

Charge up

High vacuum Low vacuum Specimen: Rubber
(Charge-up) (Optimum for this sample) Accelerating voltage: 15kV

In high vacuum mode, both secondary electron (SE) and backscattered electron (BSE) images can be captured. In low vacuum mode, only BSE imaging is possible. In BSE imaging,
different signal intensities correspond to different material density in the sample. Generally, materials with a higher atomic number appear brighter in a BSE image.

SE vs. BSE images

Specimen: Fracture surface
(Surface topography emphasized)  (Material composition emphasized) Accelerating voltage: 15kv

Index L Close

Advanced guide

Addressing charge-up in low vacuum mode

While operating in low vacuum mode, charge up may still occur if a high vacuum setting is used.

Charge-up can be eliminated by changing variable pressure vacuum settings from standard to reduced.

Charge up

Standard (30Pa) Reduced (50Pa)
(Charge-up) (Optimum for this sample)

Specimen: Plain paper
Accelerating voltage: 5kV

When charge-up occurs in “Standard (30Pa)”, changing to “Reduced (50Pa)” suppresses the charge-up.

Refer to the “Operation tutorial” in the menu for details.

Index L Close
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How to use the operation guide

The operation guide is a wizard to assist in EM operation.
The next action is be highlighted in orange, which helps operator to find the next action quickly.
So that you can find button to click quickly and operate easily.

This area shows the current progress within the entire operation. Skipping a step or retuming is
possible by selecting the tab to which you'd like to move.

Selup 2.Area search 3 Tmage adjust

Sel sample AT The chamber Specimen sellings =)

Press the “Start” button to turn on the electron beam. T Start

. Current observation purpose is shown below the “Start” button. Press “Set purpose” button to change the cbservation purpose.

Displays tool tips.

Next action is highlighted by orange cclor.
1.Setup 2 Area search 3.Image adjust  4.Image capture  5.Finish

mple Air the chamber Specimen settings Start observation
You can operate the microscope with support by using the operati uide,
Would you like to use the operation guide? Operation guide @ | Y N
es o

Click the button having a book icon,
and the related advanced guide will be shown.

Index ‘ Close

Advanced guide

How to use the tools located in the top & bottom of the screen

Setting buttons appear by clicking the function button.

Click "Rotation ON/OFF" button, use up&down button for fine adjustment, and
use slider for rough adjustment.

_ X X Display or hide cross When clicking "Rotation ON/OFF" button again, the image will be back to the

Change live image size and resolution. line on the image. previous state of clicking.

Run/Freeze the beam
and freezing. Use when stopping
observation for leaving one’s desk etc.

Convert mouse function to
+ Stage move

+ Magnifying the selected area
+ Horizontal & vertical stage adjustment
+ Movable cross line

Input and show letters, lines
and measurement results on
display.

Use for displaying allow or
letters and measuring size.

Index | Close
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How to use the scroll bar

The scroll bar located on the right-hand side of the image viewer is used to adjust the magnification, brightness, contrast, focus, stigma X, and stigma Y.
Magpnification, brightness, contrast, focus, stigma X, and stigma Y are adjustable.
Adjustment action is executed by moving the slide bar at the right of the screen or using the mouse wheel.

There are six types of tools, magnification, brightness,
contrast, focus, stigma X, and stigma Y. The slide bar
corresponds to a tool function when pressed. The slide
bar defaults to magnification when inactive.

The white indicator shows default value of each tool.
+ Magpnification « « « Preset value
+ Stigma XY + + -« Auto calibration (Standard) =
Center value (Advanced) The fine adjustment slide bar also corresponds
to the wheel mouse.
The mouse wheel adjustment operates when
the mouse cursor is on the scan image.

The coarse adjustment slide bar is used for
roughly changing image.
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How to move the stage

Two methods for stage moving.

Trackball Mouse

Trackball is helpful to move the 1. Operation on the observation screen

stage long distances. Roll Click the * | " on the upper side of screen and select a tool from
trackball in the direction of stage displayed tools to operate.

W0EREE: When select :

Use trackball. The point moves to the center of screen by clicking.

When select :
The screen moves with drag and dropping.

!When select :
The scope image expands with dragging to select.

Stage moves in the same
direction as trackball moves.

—_— 2. Operation on the operation panel
. Double click on a point on the stub image in the multifinder to move the stage to that point. Single
/ clicking on a point and pressing the “Stage move” button will also move the stage.

Ball

Stub image

Stage move button

There is also a function to return to the stage position of a captured image. Select the image in captured image thumbnail window.
‘ « Click the “Stage move “button located in the thumbnail window.

Index Close
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How to change magnification

Two methods to changing magnification

Operation panel Mouse
Change by turning the magnification dial. 1. Click the magnification icon on observation screen. "
. S . ) . Adjust method
\ 2. Adjust magnification by moving slider at the right.

Fine magnification adjust is also available by mouse

{Q O rrood s o wheel action.

Up: increase
magpnification

Magnification

| icon

(S

Magnification dial (

>

Coarse magnification i§
adjust slider

clockwise: increase magnification

P\ 3 Fine magnification

adjust slider

Down: decrease
magnification

SN—

Mouse wheel

counterclockwise: decrease
magnification
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Manual focus adjustment

Manual focus adjustment occurs when the operator adjusts the image until the image is sharp.
In SEM, three adjustments must be made to obtain a focused image: focus , stigma X, and stigma Y.

Operating procedure

1. Adjust the focus to find the point where the image looks uniformly

blurred.
If the image blurs uniformly without stretching:

Stigma X and Y are balanced. Adjust only the focus to make the
image sharp.

If the image blurs and stretches: i
. - - Sharp image
Stigma X and Y are not balanced and adjustment is needed.

Move on to step 2.

2. Adjust the focus to find the point where the image looks uniformly
blurred. This is “Near focus”. See the images at right for an example.

3. Adjust stigma X until the image is sharp.
4. Adjust stigma Y until the image is sharp.

- 2 A - 2 Stretched Near Focus/Uniformly blurred Stretched
5. Adjust the focus and confirm that the image blurs without stretching.
¢ Adjust stigma X and Y

é Repeat steps 2 through 4 until all stretching stops and the image blurs uniformly.

Manual focus adjustment is complete and the image appears sharp and clear.

Refer to the “Operation tutorial” in the menu for details. Sharp image
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How to control the beam scan

There are four types of beam scan modes, fast, slow, reduce and freeze.

Beam scan modes are switched automatically to an optimal scan when operating in "Operation guide”.
Beam scan modes are switched manually to an optimal scan when “Operation guide” is not used.

Operation panel

1. Fast
Display mode Suitable for searching the area of interest while moving the stage.
The image refresh interval is very short but image is snot
>+ o = m . v ¥ e

because the electric beam scans fast.

Fst Slw Re

@ @ @ 2. Slow

D
Suitable for image confirmation before capturing.

Manual operation panel High quality image is generated but image refresh interval is very slow.

|
w

| . Reduce
Q O [ 11 ! L —— Scanning speed button Suitable to adjust focus and astigmatism.
O O Image projection area is scaled-down and eye point was fixed so it is comfortable

OD ‘D for focus and stigma adjustment operation.
- O 0O )

Freeze

o]

Stops the scan to freeze the present live image.

"Freeze" button changes to "Run” button when the scan stops.
I I I | "Run” starts the scan to show the live image.
b

E]
3

@=—==
o i
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Characteristics of “Surface infarmation” observation purpose

The factors listed below are benefits when changing from “Standard” observation purpose.
« Less charge-up artifact
+ Enhanced surface topography

In "Surface information” observation purpose, accelerating voltage and capturing method are changed as follows from “Standard” mode;
Observation purpose Vacc Capturing method
Slow scan (standard capturing method)

Standard observation 15kv

Surface information EkY CSS (suppressing charge-up capture method)
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How to improve image resolution

As accelerating voltage increases resolution is improved and a sharp image can be obtained at higher magnification.

In “Standard"” observation purpose, accelerating voltage and capturing method were changed as follows from “Surface information” mode.

Observation purpose Vacc Resolution
Surface information ill(i Low
Standard observation 15kV High

Observation purpose should be changed from "Elemental + Surface information” to "Elemental information" for improving image resolution.

Observation purpose Vacc Resolution
Elemental + Surface information ill(i Low
Elemental information 15kv High

Observation purpose should be changed from "Surface information” to "Structure information” for improving image resolution.

Observation purpose Vacc Resolution
Surface information ilii Low
Structure information 15kV High

é Generally, surface information is obscured at high accelerating voltages.

Refer to the "Operation tutorial” in the menu for details.
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Advanced mode

Open "Observation/Analysis” in "Menu" and switch to "Advanced mode" allows to change to the operation screen. Microscope parameters such as
accelerating voltage/spot intensity/observation signal etc, can be changed according to observation purposes.

Perform "Beam adjustment” as needed.

Operating procedure in advanced mode

1 Click “Start” button to turn the beam on.

3. Move the stage to find the
area of interest.

1. Beam on

0.0 deog [

N

. Adjust brightness/focus

5. Click “Beam adjustment" to align
electron beam.

w

. Find area of interest
When auto adjustment does not work well,
adjust focus and stigma (X,Y) manually. Refer to
“Operation tutorial "in menu for more

information.

Y

. Adjust brightness/focus

5. Adjust electron beam

2./4. 6-1.
Automatic adjustment of Automatic adjustment of focus
brightness and focus. and stigma.

6-1. Adjust auto focus/auto stigma adjustment

6-2. When auto adjustment does not work well:

Adjust focus/stigma X/stigma Y manually.

7. Adjust brightness

8 Saving image 8. Click “Screen capture” or 1280 S A” of saving image.
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