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NOTICE

e This instrument must not be modified, and products other than those manufac-
tured by JEOL Ltd. must not be attached to this instrument, without prior writ-
ten permission. If any such modification or attachment is made, all the stipu-
lated warranties and services contracted by JEOL Ltd. or its affiliated company
will be void.

o Replacement parts for maintenance of the instrument performance are available
for seven years from the date of installation. Thereafter, some of those parts may
be available for a certain period of time, and in this case, an extra service charge
may be applied for servicing with those parts. Please contact your JEOL service
office for detail.

e The information in this manual, which is based on specifications believed cor-
rect at the time of publication, is subject to change without notice due to im-
provements made in the instrument.

e In order to assist us in preparing future documentation, please advise your near-
est JEOL service office if you find any errors in this manual.
Kindly note that while the instrument can be used in combination with various
attachments to serve a number of purposes, this special feature of the instrument
is only briefly described in this manual, which chiefly provides information on
basic operations.

e In no event will JEOL Ltd. be liable for direct, indirect, incidental or conse-
quential damages resulting from the use of software described in this manual.

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

o When this manual or the software described in this manual is furnished under a
license agreement, it may only be used or copied in accordance with the terms
of such license agreement.

Copyright © 2002 JEOL Ltd.

MANUFACTURER

JEOL Ltd.
1-2 Musashino 3-chome Akishima Tokyo 196-8558 Japan
Telephone: 81-42-528-3353
Facsimile: 81-42-528-3385

Note: For servicing or inquires, please contact your JEOL service office.
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NOTATIONAL CONVENTIONS AND GLOSSARY

B General notations
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A potentially hazardous situation which, if not avoided, could result
in death or serious injury.

A potentially hazardous situation which, if not avoided, could result
in minor injury or material damage.

Material damage includes, but is not limited to, damage to related
devices and facilities, and to acquired data.

Points where great care and attention is required when operating the
device to avoid damage to the device itself.

Additional points to be remembered regarding the operation.
A reference to another section, chapter or manual.
Numbers indicate a series of operations that achieve a task.

A diamond indicates a single operation that achieves a task.
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1 GENERAL

This program is used for the JXA-8100/8200 series electron probe microanalyzers in
order to perform fully automatic operations for particle analysis, such as (1) moving the
sample stage to the analysis area, (2) collecting backscattered electrons, (3) analyzing
particles, (4) analyzing elements of the particles found and (5) determining chemical
types based upon the chemical composition. This program enables you to simultaneously
obtain the quantity of particles and the elements of the particles.

2 SPECIFICATIONS

XM-17560-1

Measurement area: Areas of up to 100 x 100 (a maximum area of 10,000 can
be specified)

Image signal to be captured: =~ Backscattered or secondary electrons generated by
electron beam scanning

Number of pixels of image signal:
Maximum 1,024 x 1,024 pixels, 16-bits wide

Size of pixel: Variable according to electron-beam  scanning
magnification
Point analysis: Qualitative analysis (WDS or EDS), Semi-quantitative

analysis (WDS or EDS) and Quantitative analysis
(WDS/EDS combined) can be specified.
Maximum number of analysis points per sample:
10,000 points per measurement area
Specifications for quantitative analysis
Number of measurement elements of an unknown sample:
Maximum 30 elements in total with WDS and EDS
WDS X-ray measurement time:
0.1 to 1,000 sec
EDS X-ray measurement time:
1 to 10,000 sec
Correction calculation: ZAF correction for metals, ZAF correction for oxidized
substances and other optional corrections can be selected.
Specifications for semi-quantitative analysis with WDS or EDS
Number of measurement elements:
Maximum 30 elements
Measurement elements:  A-class elements are measured with the default condition.
Measurement elements can be specified or eliminated by
the user.
Image display function: Level change
Enlargement and reduction
Selection of pseudo-color or gray scale
Text input
Reading in of the position and intensity at an arbitrary
point in an image
Measurement of the distance between two arbitrary
points in an image



Display of line analysis between two arbitrary widths in
an image
Displaying the point-analysis position on an image
Point-analysis position coordinate transformation by
mouse Average atomic-number image by
calibration-curve factor
Particle analysis function

Filter processing: Smoothing, median, sharpening, edge enhancement,
shading correction, smoothing while retaining edges,
arbitrary filter

Binarization: Automatic binarization by discrimination, manual
binarization by histogram (the analysis area or the
threshold value to be specified), multiple coding up to 7
levels

Labeling: 4-neighbor or 8-neighbor labeling

Binarization filter processing:
Removal of micro-particles, outline detection, filling of
hole, particle separation, contraction, dilation, shrinking,
thickening, thinning

Particle removal: Mouse designation, label number designation, area value,
others

Particle measurement: Area, area %, stage position, perimeter, compactness,
Heywood diameter, maximum angular distance and
width, maximum length in x and y directions, Feret’s
diameter in x and y directions, Euler’s number, moment,
main axis and angle

Display on particles: Label number, maximum angular distance, Feret’s
diameter, compactness, analysis coordinates
Histogram display: Histogram display of measured values. Cumulative

frequency is also possible.
Point-analysis position saving:
The stage position of the center of gravity of a particle.
Number of point-analysis positions to be saved can be
specified. Sorting by area or compactness is possible.
Maximum number of labeling operations:
32,768 per image

3 MENU TREE STRUCTURE

File (Refer to Chapter 5.)
Get image
Show parameter
Load image
Save image
Delete image
Exit
Operation (Refer to Chapter 6.)
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Display mode

Histogram

Zoom

Point analysis/coordinate-point display

Line analysis

Parameter

Parameter color

Text

Calibration factor

Particle analysis (Refer to Chapter 7.)

Auto

Run auto

Particle undo
Original map
Binary map
Label map

Filter

Binarize

Labeling

Binary filter

Delete

Measurement

Save stage

Display

Histogram

Analysis (Refer to Chapter 8.)

Analysis Condition
Group/Sample
EOS condition
Signal condition
Stage condition
Particle condition
Analysis condition
Flow control
Chemical type
Printout condition
Condition load
Condition save
Preset measurement

Preset analysis

Realtime monitor

Start monitor

Show
Stage position
Original map
Binary map
Label map

Summary

XM-17560-1



4 OPERATION

4.1 Outline of Operation

The process of automatic particle analysis can be divided into the following four steps:
(1) capturing an image signal, (2) executing particle analysis, (3) analyzing found
particles and (4) determining chemical types based upon chemical composition. It is
necessary to set parameters suitable for the operation you are going to perform, but most
parameters do not have to be input again once they are set. After you have finished the
parameter setting, specify the measurement area and carry out the calibration of a
backscattered electron image signal. Then, you can leave the particle measurement to the
automatic particle analysis function.

This program consists of four menus: “File,” “Operation,” “Particle” and “Analysis.”

e Using the File menu, you can manually capture an image signal, save the captured
image or load a map image that has already been captured. The image data obtained
with this automatic particle analysis function is compatible with map analysis data.
Therefore, off-line particle analysis can be performed on the map images that have
been captured with the usual measurement operations.

¢ Using the Operation menu, you can operate on the displayed image in various ways.
You can enlarge or reduce the image, display a histogram, perform a level change
based upon the histogram, input text and carry out point analysis and line analysis.

e Using the Particle menu, you can perform particle analysis manually and set the
parameters required for automatic particle analysis.

e Using the Analysis menu, you can determine the measurement area, specify the type
of image to be captured, select the kind of point analysis and turn the realtime monitor
on or off.

The following are the general procedures for setting the conditions required to carry out
automatic particle analysis using an actual sample.

1. From the Analysis menu, select the group name and sample name whose
measurement results are to be saved.

2. Capture an image signal on the actual sample manually. At that time, adjust
the image brightness and contrast. Also, select the magnification and the
number of pixels according to the size of the particles you want to find.

3. Select “Auto” from the Particle Analysis menu to display the “Auto” window
for setting the parameters required for automatic particle analysis. Set the
parameters in this window while carrying out particle analysis manually. After
completing the parameter setting, try to run the analysis from the beginning
and save the parameters in a file with a name attached.

4. When you have developed a feeling of the particle analysis parameters,
select the image signal type and electron optical condition for automatic
particle analysis from the Analysis menu.

5. Set the measurement area in the “Stage Condition” window selected from the
Analysis menu.

XM-17560-1
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. When carrying out analysis, select the type of analysis and the analysis

conditions that have already been set. In this Automatic Particle Analysis
Program there is no routine for setting the analysis conditions for qualitative
analysis, semi-quantitative analysis, quantitative analysis or other types of
analysis. Therefore, set the elements to be analyzed and the other parameter
items in advance, referring to the instruction manual for quantitative analysis,
semi-quantitative analysis.

. Since chemical-type setting conditions are initially unknown, select “Learn

Mode On” from the “Option” menu in the “Chemical Type” window.
Select “Preset” from the Analysis menu and carry out analysis.

. When observing the measurement on the realtime monitor, click on “Start

Monitor” in the Analysis menu

Then, all the conditions for particle analysis have been established. So, record the
conditions in a file and save it in the “Condition Save” window selected from the
Analysis menu. For ordinary analysis, steps 1, 5 and 8 above are sufficient.



4.2 Starting and Terminating Program

4.2.1 Starting Program

Click on the Analysis icon in the EPMA menu, and the pull-down menu will appear.
Click on “Online Particle Analysis” in the pull-down menu, and the “Particle Analysis”
window will be opened, as shown in Fig. 4.1.

Jusers/jxl

ML S

----------------- Initialize Utility G
Qualitative Analysis i A

Quantitative Analysis
Standard  Analysis
LiIle Al'lalysis =l i E i
Map Analysis | Fi 0 i Particle Analysis
Peak Search Monitor
EDS Qualitative
Serial Anlysis

Online Particle Analysis

JEOL

Fig. 4.1 “Particle Analysis” window

4.2.2 Terminating Program

Click on the “File” menu shown in Fig. 4.1, and the pull-down menu will be displayed as
shown in Fig. 5.1. Click on “Exit” in the pull-down menu, and the function and image
display window shown in Fig. 4.1 and any other relevant windows, if opened, will all be
closed.

XM-17560-1
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5 FILE MENU

Click on the “File” menu shown in Fig. 4.1, and the pull-down menu will be displayed as
shown in Fig. 5.1.
The following processing functions can be executed.

Get Image ALt+G

Show Parameter Ctrl+P

Load Image Cirl+L

Save Image Ctrl+S

Delete Image

Fig. 5.1 “File” pull-down menu

5.1 GetlImage

Select “Get Image” from the “File” menu shown in Fig. 5.1, and the “Get ISD” window
will appear as shown in Fig. 5.2.

In this window you can select the kind of image signal, data points (number of pixels),
magnification, brightness and contrast and the number of integrations.

For the kind of image signal, select SEI (secondary electron image), COMP (backscat-
tered electron image), TOPO (topographic image) or AUX (auxiliary image). For the
number of image data points, select 128, 256, 512 or 1024. When the image signal is SEI
or BEI, adjust the image brightness and contrast by clicking on the “Cont./Bright.”
button. For accumulation, select 1, 2, 4, 8, 16 or 32. When accumulation is 1, the
maximum value of data is 2040.

Click on the “Get Image” button in the “Get Image “ window. Then, image collection
will begin. If you want to stop the image collection while it is in progress, click on the
“Get Image” button again.

Signal

Ii
Image Size Ii

Cont ./Bright.

Accumulation

Fig. 5.2 “Get Image” window
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5.2 Show Parameter

Select “Show Parameter” from the “File” menu shown in Fig. 5.1, and another window
to display image-measurement conditions will be displayed. To close this window, click
on the “Close” button. Select display items by clicking on “Parameter” in the
“Operation” menu. When you want to indicate a color bar and a micron marker on the
display window, select them by clicking on “Display Mode” in the “Operation” menu.

Fig. 5.3

[Z]7 Particle Analysis |

[

5 IJl

Close

— 20 um

Group JEOL
Sample 5i02_Al

Par 1-1

Aug & 12:3% 1996
Beam Scan

Acc. ¥ 20.0 kY
Prob C 1.418e-09A

| Scan ON Hag 00O
| Prob Diam.{um} @

Dwell{ms) 1.68

| Stage Ho. 1

47 _ 6788
69.7105 rn
11.9260 rmun

| Beam Hidth

2.00 dots
2.00 dots

L
Y

Points 512#512
Pixel size {(um) X:0.2500
¥Y:0.2500

SL IMS 6ch SEI

Accum. 1

Max 2040

Min 61

Ave 627

A, B value O.0000, 0.0000

Image measurement condition window
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5.3 Load Image
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Select “Load Image” from the “File” menu shown in Fig. 5.1, and the “Load Image
window will be opened as shown in Fig. 5.4. Select sample name, sample number and
kind of signal in this window. When you want to change Group, click on the “Group”
button.

When you click on the “OK” button in the “Load Image” window (as shown in Fig. 5.4,
for example), your selection of sample name “Rutubo (crucible)” No. 1 is finalized and
the image is displayed, and then the “Load Image” window will be closed.

Load image
Group [ Particle ]f
hake iconll

& tanc i O Date]

Sample 7 Number 4
Compo_images

Pana

Rutubo

Ryuusikaiseki

SKH_SEHM

Sand

Junk

Date : Sep 3 16:87 1997

Fig. 5.4 “Load Image” window



5.4 Save lmage

Select “Save Image” from the “File” menu shown in Fig. 5.1, and the “Save image”
window will be displayed as shown in Fig. 5.5. Click on the “OK” button in the “Save
Image” window, and the “Confirm” window will be opened.

When you click on the “OK” button in the “Confirm” window (as shown in Fig. 5.5), the
sample name is “Rutubo” and it will be saved as sample number Number 2. The element
is added to the last of the existing elements. However, when you add an element to the
existing file of elements, the number of pixels of the image to be saved must be
consistent with the number of pixels of the file. It is possible to save up to 30 elements.

Save image

| Compo_images
Pana
Rutubo
Ryuusikaiseki
SKH_SEH
Sand
junk

Date : Sep 3 16:87 1997

Fig. 5.5 “Save Image” window

Confirm

Save Particle/Rutubo/2 ?

I 0K ICancel
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5.5 Delete Image

Select “Delete Image” from the “File” menu shown in Fig. 5.1, and the “Delete image”
window will appear as shown in Fig. 5.6. Click on the “OK” button in the “Delete
image” window, and the “Confirm” window will be opened.

When you click on the “OK” button in the “Confirm” window in the example of Fig. 5.6,
the image of the sample name “Rutubo” Number 2, Element 2 will be deleted.

Delete image

fake iconll

Sample

Compo_images
1 CP COMPO
Pana

Rutubo
2 SL SEI

Ryuusikaiseki

SKH_SEH
Sand
Jjunk

Rutubo

Comment p,. 1-2 Rutubo ;

Date : Sep 3 16:07 1997

Fig. 5.6 “Delete image” window

Confirm

Delete Particle/Rutubo/s2/ 2 SL SEI ?

I 0K ICancel

5.6 Exit

XM-17560-1

Select “Exit” from the “File” menu shown in Fig. 5.1, and the automatic particle analysis
will finish, and then the relevant windows will be closed. However, the measurement
window will not be closed. If the measurement is in process, click on the “Stop” button
in the “Measurement monitor” window.

11
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6 OPERATION

Click on “Operation” on the menu bar shown in Fig. 4.1, and the pull-down menu will be
displayed as shown in Fig. 6.1.

Processing is performed for the current image. The following processing operations can
be executed.

Display mode

Histogram

Zoom

Point Analysis
Line Analysis
Parameter
Color

Text

Calib. Factor

Fig. 6.1 “Operation” pull-down menu

6.1 Display Mode

12

Select “Display mode” from the “Operation” pull-down menu shown in Fig. 6.1, and the
“Display mode” window will appear as shown in Fig. 6.2.

In this window, you can control window size, intensity or concentration, color or
monochrome, number of display colors, place where to display color bar or micron
marker and mesh display.

Display mode

Int/Conc # Intensity Map < Calibrated Hap
FEFIETIC I < Pseudo Color 4 Monochrome Gray

Color number

-

Fig. 6.2 “Display mode” window
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You can change the image size by selecting “Small,” “Middle,” “Large” or “Maximum”
at the right of “Window size”. Also, the size of the image can be changed arbitrarily by
dragging the bottom right corner of the window shown in Fig. 4.1.

In the “Int/Conc” selection box, you can specify “Intensity Map” or “Mean
Atomic-number Map” in the “Calibration Factor” window if the parameters A and B
have been specified.

In the “Display Color” selection box, you can specify “Pseudo Color” or “Monochrome
Gray.” However, “Pseudo Color” is automatically selected for an image labeled with the
particle analysis function.

From the “Color number” selection box, you can select the number of display colors
(number of levels). Select 8, 16, 32 or 64 colors.

From the “Color bar” selection box, you can select the display position of the color bar.
When you click on the “None” button, the color bar is not displayed. When you click on
the “On Parameter” button, the color bar is displayed on the parameter window. When
you click on the “On Map” button, the color bar is displayed on the right edge of the
image.

From the “Micron marker” selection box, you can select the display position of the
micron marker. When you click on the “None” button, the micron marker is not
displayed. When you click on the “On Parameter” button, the micron marker is displayed
on the parameter window. When you click on the “On Map” button, the micron marker is
displayed at the bottom left of the image.

In the “Mesh” selection box, you can turn on and off the display of the mesh. The color
of the mesh to be displayed can be specified in the “Color” window.

13



6.2 Histogram
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Histogram

Pick up lower val . Pick up upper val .|

fpply[  Reset| | Close]

Fig. 6.3 “Histogram” window

Select “Histogram” from the “Operation” pull-down menu, and the “Histogram” window
will be opened as shown in Fig. 6.3.

The window displays a histogram that is equally divided into 256 sections between the
minimum and maximum values. The color level equally divided into 8, 16, 32 or 64
colors between the minimum and maximum values is displayed. The histogram is
enlarged or reduced when the arrow keys AV located on the right-hand side of the
histogram are pressed.

A new image having new levels is displayed by dragging the scroll bar and keying in the
“Lower” and “Upper” values. By dragging the scroll bar, the color does not change while
you are dragging the scroll bar, but it changes when you release the mouse button.

You can read an arbitrary pixel value on an image using the “Pick up lower val.” and
“Pick up upper val.” buttons and specify it as the minimum or maximum value. To use
them, highlight these buttons and click on the image. The pixel value at that position will
be shown on the scroll bar.

When you click on the “Apply” button, level dividing is determined. Clicking on the
“Cancel” button cancels the level dividing and returns the window to the previous
window.

XM-17560-1



6.3 Zoom
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Select “Zoom” from the “Operation” pull-down menu, and the “Zoom” window will be
displayed as shown in Fig. 6.4.

There are two methods for zooming. One is to enlarge part of an image centered on the
specified point by specifying the magnification desired (this method is called “Center”)
and the other is to drag the mouse over the area you want to enlarge (this method is
called “Outline”).

£00m

| Point 276 : 65  716.00

Stage (47.6737 mm):(69.6629 mm):(11.026@ mm)
Beam { 41 dot):( 381 dot)

Center |

Cut E Level E
Magnify [  2.00001 [LCENSS BT

Fig. 6.4 “Zoom” window

When you select the “Center” button, click on the position of the image you want to
display and click on the “Apply” button, the current image is enlarged, centered on that
position, by the factor shown in the “Magnify” selection box. On the other hand, when
you click on the “Outline” button, designate the area of the image you want to enlarge
with the rubber band of the mouse and click on the “Apply” button, the designated area is
enlarged.

The “Cut” button is in effect when you select the “Outline” button. Its function is to
displays the outside of the rubber band as having no data. Click on the “Level” button to
re-calculate the maximum and minimum levels from the displayed image and display the
re-calculated image. You cannot see the relation of colors with the previous image (prior
to being enlarged) any more, but you can see much more detail of the color distribution.

15



6.4 Parameter
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Select “Parameter” from the “Operation” pull-down menu, and the “Display Parameter”
window will be displayed as shown in Fig. 6.5.

When you click on any item you want to display, the parameter corresponding to the
selected item will be displayed on the “Parameter” window. When you want to remove it
from the display, click on it again. To turn the color bar and micron marker on or off,
click on “On” or “Off” in the “Display Mode” window. When you click on the “Apply”
button, the selected items are displayed on the “Display Parameter” window.

Display Parameter

L Calor Har M Group Name M Sample Hame

B Comment W Hemo W Date & Time

M Scan Type M Accum. HNo. M Accel . VYolt.

M Probe Current M Hagnification M Probe Diam.

W Duwell Time M Stage Pos. & Direction W Points/Interval

M Channel & Crystal M Spect. Pos. M X-ray Name & Order

W Hax Yalue W Hin Yalue W Ave Yalue

W A.B Yalue W Hicron Harker

Fig. 6.5 “Display Parameter” window
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6.5 Color
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Select “Color” from the “Operation” pull-down menu, and the “Parameter Color”
window will be displayed as shown in Fig. 6.6.

Parameter Color

SFIS I bl < Pseudo Colorfl <> Monochrome Gray

Parameter Fore. | -

Parameter Back. |
Line Color I -
Mesh Color I -

Fig. 6.6 “Parameter Color” window

From the “Display Color” selection box, you can select pseudo color or gray scale. In the
“Parameter Fore.” and “Parameter Back.” selection boxes, you can select the
parameter-character color and parameter-background color respectively. These colors are
used to display the “Parameter” window and micron marker.

From the “Line Color” selection box, you can select the green color for line analysis.
This color is also used as the mark color for point analysis. In the “Mesh Color” selection
box, you can select the color to display the mesh.

17



6.6 Text

Select “Text” from the “Operation” pull-down menu, and the “Write Text” window will
be displayed as shown in Fig. 6.7.

Particle Ana
Hrite Text

cclor || AN N

Background m

L] |
osjerfoL

Clear | petete]  shir|
drite| Close|

Fig. 6.7 “Write Text” window

When you want to display text on the image, first, click on a position on the image. Then,
input text in the “Write Text” window. When you want to attach a background color,
select “On” from the “Background” selection box and then select a background color.
When changing the letter size, select “S,” “M” or “L.” Clicking on the “Write” button
will display the text on the image. When you want to change the position of the
displayed text, click on the “Shift” button and then drag the text on the image. After the
text is shifted, do not forget to release the “Shift” button.

The “Clear” button is used to erase the text from the “Write Text” window. When you
want to erase the text that has already been displayed on the image, use the “Delete”
button. Clicking on this button will display a list of displayed texts. Selecting the text
you want to delete will delete that text from the display screen.

18
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6.7 Calibration Factor
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Select “Calib. Factor” from the “Operation” pull-down menu, and the “Calibration
Factor” window will be opened as shown in Fig. 6.8.

You can input the parameters A and B to convert a raw image to a mean atomic number
image in this window. If the parameter A is 0, the mean atomic number is not converted.

Calibration Factor

Ho Element Channel Crystal A B Default

ESE ST T (e

Fig. 6.8 “Calibration Factor” window

The parameters A and B can be obtained by executing “Calibration” on the “Signal
Condition” window in the Analysis menu (refer to Sect. 8.1.3). If “Calibration” has been
performed, click on the “Default” button and the calibration result will be displayed. If

the parameters A and B have already been input, click on the “Use Previous values”
button to use the input values.
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6.8 Point Analysis

Select “Point Analysis” from the “Operation” pull-down menu, and the “Point Analysis”
window will be displayed as shown in Fig. 6.9.

The Point Analysis function enables you to measure the intensity at the desired point on
the image, move the stage and the beam, and display the coordinates of the analysis point
on the image.

Point Analysis
Point 175 : 244 453.8@ Label 453
Stage (47.6989 mm):(69.7076 mm):(11_0260 mm)
Beam ( -161 dot):( 23 dot)

Drive Stage '

Set Boan |

Freae Shift|
Clear| | Center | Close

Fig. 6.9 “Point Analysis” window

~ Show Point tablel

When you click or drag the mouse on the image, the stage position, beam position and
beam intensity at that position will be displayed in the parameter display located at the
top of the window.

After clicking on the image, select “Drive Stage”, and the stage will move to that
position. Selecting “Set Beam” will move the beam to the specified position. Use the
“Center” button located at the bottom of the window to move the stage to the center of
the image. When you want to confirm the analysis point after the measurement, move the
stage to the center of the image by clicking on the “Center” button.

By clicking on the “Show Point table” button, you can display the point analysis
coordinates that are superposed on the image. In this case the “Coordinates” window
shown in Fig. 6.10 is displayed at the same time. When you want to correct any
coordinates displayed, click on the “Shift” button and drag the coordinates on the image.
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File Point table

Count
1635 1493) - : Particle Analysis
1829 316) - : Particle Analysis
1872 41) . : Particle fAnalysis
1755 266) . : Particle fAnalysis
1614 296) . : Particle fAnalysis
1756 481) - : Particle Analysis
1764 152) . : Particle Analysis
1318 237) . : Particle Analysis
133) . : Particle Analysis
479) - : Particle Analysis
37) - : Particle Analysis
44) . : Particle Analysis
38) . : Particle Analysis

Fig. 6.10 *“Coordinates” window

The “1 Point Analysis” and “9 Point Analysis” buttons are used to display the intensity at
the specified point and the average value of 9 points around the specified point
respectively. After clicking on a position on the image, click on the “Apply” button and
these results will be displayed on the “Coordinates” window shown in Fig. 6.10. To
display the distance between two points on the image, select “Apply” after dragging on
the image.

To change the point-analysis coordinates table to reflect these results, select “Point Table”
in the “Coordinates” window (Fig. 6.10) and the “Coordinates Conversion” window (Fig.
6.11) will appear. The “Update” button is used to correct the coordinates table. In
practice, first, display the point-analysis coordinates by clicking on the “Show Point
table” button; next, change the analysis coordinates using the “Shift” button; then click
on this “Update” button. The “Append” button is used to add some more coordinates to
the point-analysis coordinates table. The “New” button is used to replace the existing
coordinates table with a new coordinates table.

If “Beam” is selected in the “Type” selection box when you save a new coordinates table,
the beam coordinates to which the new coordinates have been converted are saved. If
“Stage” is selected, the X, Y stage positions to which the new coordinates have been
converted are saved.

nvert to point table

ok | cancel

Fig. 6.11 *“Coordinates Conversion” window
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When you want to erase the results of the point analysis or the distance from the display
screen, click on the “Clear” button and the “Coordinates Clearance” window will be
displayed as shown in Fig. 6.12. Clicking on any item listed will erase that item. To erase
all the listed items, click on the “Clear All” button. Bear it in mind, however, that the
“Clear ALL’ function only deletes the display from the display screen and does not
change the coordinates table.

1233
1792
1221

1487
1355
1233
1830
1750

Fig. 6.12 *“Coordinates Clearance” window

XM-17560-1



6.9 Line Analysis

Select “Line Analysis” from the “Operation” pull-down menu and the “Line Analysis”
window will be displayed as shown in Fig. 6.13. You can perform line analysis in the
horizontal, vertical or desired directions.

Line Analysis
Point XXXX : YYYY
Stage (xx._xxxx mm):C(yy.yyyy mml:{zz_zzzz mm)
Beam ( dot):(

Min [ 61.00 1]

|
IA—
I/\—

Apply|  Clear|  Close]

Fig. 6.13 *“Line Analysis” window

To perform line analysis in the horizontal direction, select “Line Profile (Hor)”; click on
the image and drag the mouse continuously to determine the measurement width. When
determining the measurement area, select the “Apply” button. If “On Map” is selected,
the line analysis results that are superimposed on the image will be displayed. If “Result
Window?” is selected, the analysis results will be displayed in another window.

To perform line analysis in the vertical direction, select “Line Profile (\er)”; then repeat
the same operations as described above.

To perform line analysis in an arbitrary direction, select the “Line Profile (Arb)” button;
next, click on the image to determine the center of the line; then, drag the mouse
continuously to determine the direction of line analysis. When determining the direction,
drag the mouse again to determine the measurement width. Clicking on the “Apply”
button will display the line analysis results.

To set the minimum and maximum values of the line analysis results, click on the “Min”
and “Max” buttons. Then, you can adjust the amplitude of the line profile display.

To erase the line analysis results, select “Clear.”
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7/ PARTICLE ANALYSIS
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To carry out automatic particle analysis, it is necessary to set the procedures for particle
analysis. For that reason, execute particle analysis in the “Auto” window.

To perform simple particle analysis, carry out image data analysis according to the
following procedures. The menu items in the “Particle” pull-down menu are indicated in
parentheses.

e Binarization of image data (Binarize)

e Labeling of a binarized image (Labeling)

o Measurement of labeled particles (Measurement)

e Saving the center of gravity of a particle in the coordinates table (Save stage)

To perform somewhat complicated particle analysis, carry out image data analysis
according to the following procedures. Of course, you sometimes have to change the
procedures depending upon the state of the specimen.

e Pre-processing of image data (Filter)

e Binarization of image data (Binarize)

o Labeling of a binarized image (Labeling)

e Correction of a labeled image (Binary Filter)

¢ Removal of unnecessary particles (Delete)

o Measurement of labeled particles (Measurement)

¢ Saving the center of gravity of a particle into the coordinates table (Save stage)

425 In order to execute elemental analysis after performing particle analysis it is

absolutely necessary to save the center of gravity of found particles in the
coordinates table.

Click on “Particle” on the menu bar shown in Fig. 4.1, and the pull-down menu will be
displayed as shown in Fig. 7.1.

Particle analysis can be performed for the current image. The following processing can
be executed.

| Auto
Egun auto ;
[Particle Undo ™ |

|Binary Filter
?Qelete
éﬂeasurement
§§ave stage
éDisglag

|Histogram

Fig. 7.1 “Particle” pull-down menu
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7.1 Auto

XM-17560-1

Select “Auto” from the “Particle” pull-down menu, and the “Auto” window will be
displayed as shown in Fig. 7.2.
Set the procedure for particle analysis in this “Auto” window.

There is a menu bar indicating “File,” “Edit,” “Run,” “Reset” and “Close” on the top of
the window. Menu buttons for particle analysis are shown on the left-hand side of the
window. The buttons for the menu items that cannot be executed are indicated in a dim
color.

&= For details of the menu items, refer to Sect. 7.2 and the subsequent sections.

Shown on the right-hand side of the window is a list of particle analysis conditions that
have been set. There is an On/Off toggle button on the left-hand side of each listed item.
Only the listed items that have been selected with the toggle buttons are executed in
particle analysis.

When you first use the “Auto” function, select “New” from the “File” menu and then start
particle analysis. The particle analysis commands executed immediately after “New” is
selected are unconditionally added to the list. When you want to change the particle
analysis conditions that have been established, click on one of the listed items and then
click on “Edit.” Then, the “Replace command ?” confirmation window is displayed.
When you want to insert a command into the list, click on the listed item that is just
above the line in which you want to insert the command and click on “Insert” in the
“Edit” menu. You can delete unnecessary items from the list by clicking on the “Delete”
button in the “Edit” menu.

When you select “Run,” the listed items are executed one after another, from top to
bottom. The command that is being executed is highlighted. To go back to the original
image, click on the “Reset” menu.

There is another method for performing particle analysis. Select one of the listed items
and then select “Single.” In this case, only the selected command is executed.
Double-clicking on the listed item automatically executes the “Single” command.

File Edit Single Run

: Smoothing

: Manual binarize [46._080 -

: Labeling [8 connections, 1

: Delete Area [ 2.0001, [ u

: Delete Compactness [ 0.68

: Delete Max Length of Any d

: Measure Area, Area %, Stag

W WL L L W Em

: Save Stage [ 5] Area

Fig. 7.2 “Auto” window
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The following is the explanation of the “File” pull-down menu.

New: Allows you to erase the existing commands and make
new conditions.

Load auto conditions: Allows you to read condition files that have been saved.

Save auto conditions: Allows you to save the conditions with comments

Delete auto file:

Close window:

attached.

Allows you to delete unnecessary files from the saved
condition files.

Allows you to close this window.

Load auto conditions

File name Date Comment

GSR_5 Mar-12-1998 GSR_5

GSR_b Har-12-1998

GSR_7 MHar-12-1998 on-line test
Pana_2 Har-12-1998 pana test
Rutubo Har-12-1998 for Rutubo

Simple_example Mar-12-1998

File name

Rutubo

Comment
for Rutubo

Fig. 7.3 “Load auto conditions” window

The following is the explanation of the “Edit” pull-down menu.
Click on one of the listed items in order to select the “Edit” menu. Then you can correct
the selected command.

Edit:

Copy:
Delete:

Paste:

Allows you to correct the contents of the selected listed-item. When
you select “Edit,” the command-operation window will be displayed.
Operate the commands and click on the “Apply” button; then the
“Replace command ?”confirmation window will be displayed. If you
want to replace the command, click on the “OK” button. If you want
to keep the command unchanged, click on the “Cancel” button.
Allows you to store the selected listed-item in the internal buffer. The
listed item remains as it is.

Allows you to erase the selected listed item. The erased listed item is
stored in the internal buffer.

Allows you to additionally insert the contents stored in the internal
buffer just below the selected listed-item.
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C

Insert: Allows you to make an extra line just below the selected listed item.
Is used to add an item to the list. After clicking on “Insert,” select this
extra line; click on “Edit” and enter the contents to the line.

The following is the explanation of the “Single” pull-down menu.
This menu can be used only when one of the listed items is selected. When it is selected,
only the selected items are executed.

The following is the explanation of the “Run” pull-down menu item.

This menu, when selected, returns the current image to its original image (regardless of
the current image) and executes the items in the list one after another in the order from
the first item down to the last in the list.

The following is the explanation of the “Reset” pull-down menu

Reset to original map: Allows you to cancel the particle analysis results and
returns the current image to its original image.
Reset to original binary: Allows you to return the current image to the first

binarized image. Normally, this function is used to
cancel “Binary Filter.”

Return to original label: Allows you to return the current image to the image
when it had just been labeled. Normally, this function is
used to cancel “Delete.”

Return to original condition: Allows you to return the particle analysis conditions to
those which appeared when the window wass opened.

7.2 Run Auto

Click on “Run auto” in the “Particle” pull-down menu shown in Fig. 7.1, and a series of
particle analysis commands shown in Fig. 7.2 (“Auto” window) will be executed.

You can get the same result by clicking on the “Run” button in the “Auto” window shown
in Fig. 7.2.

7.3 Particle Undo

“Particle Undo” in the “Particle” pull-down menu shown in Fig. 7.1 has a sub-menu
consisting of “Original map,” “Binary map” and “Label map.” The current image is
returned to its original image, binarized image or labeled image when you select one of
them.

Original map:  Cancels the particle analysis results and returns the current image to
its original image.

Binary map: Returns the current image to the first binarized image.

Label map: Returns the current image to the image when it had just been labeled.

XM-17560-1
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7.4 Filter

Select “Filter” from the “Particle” pull-down menu, and the “Filter” window will be
displayed as shown in Fig. 7.4. You can improve the image quality using this window.
Select one of the following menu buttons to execute the menu item.

Filter

/ g ¢4

fpplyl  Reset| | Close]

Fig. 7.4 “Filter” window

Smoothing Filter: Allows you to perform smoothing without 3 x 3
weighting.
Median Filter: Allows you to replace the value of each point with the
5th largest (center value) of 9 points.
Sharpening Filter: Allows you to perform 3 x 3 filtering for sharpening an
image.
0,-1, 0
-1, 10, -1 6
0,-1, 0
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Edge Enhancement:

Shading Correction:

Smoothing with Edge:

Defined Filter:

7.5 Binarize

C

Allows you to replace the value of each point by |bl| +
|b2|, which is the sum of the absolute value of bl and the
absolute value of b2 in order to enhance the edge of an
image,

Where the nine points are labeled

ABC
DEF
G HI

and

b1=A+2B+C-G-2H -1,
b2=A+2D+G-C-2F-1.

Used to perform Ohtsu’s discrimination analysis for each
subdivision. Shading correction takes place on the spline
curve that passes through a row of dots representing the
threshold value. In some cases, the calculation takes
several minutes.

Allows you to perform smoothing while retaining edges.
Replaces the value of each point with the average value
of the 5 x 5 pattern that has the lowest standard deviation
of the nine types of 5 x 5 patterns used.

Allows you to define an arbitrary 3 x 3 filter and perform
weighting calculation.

Select “Binarize” from the “Particle” pull-down menu, and the “Binarize” window will
be displayed as shown in Fig. 7.5. You can binarize the data using the Binarize window.
Click on one of the following menu buttons to execute the menu item.

Auto:

Manual (Region):

Manual (Threshold):

XM-17560-1

Allows you to automatically perform binarization. When
Ohtsu’s discrimination analysis is performed, the
threshold value level is determined.

You can manually perform “region designation” in
which a pixel is turned on (white) for the region from the
Lower value to the Upper value and off (black)
otherwise (refer to Fig. 7.6).

You can manually designate a threshold. A pixel is
turned on (white) if its value is greater than the Lower
value and is turned off (black) if its value is less than the
Lower value.
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=

=i

' Binarize

= H.I.l."t-o|

(@ Manual (Region) |
_/Manual({Threshold) |
_/Multi ROI

_| current correction|

Fig. 7.5 “Binarize” window

Particle #na

Histogram for Binarize

Lower [  849.001 [Upper [  1429.901 |

Pick up lower val.i Pick up upper val;

Applyl  Reset| Closel

“Histogram for Binarize” window used for manual binarization
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7.6 Multi-level Coding Using Multi ROl Window

XM-17560-1

If you select Multi ROI in the Binarize window, you can identify the particles using
multiple ROIs. In the Multi ROl window, you can color-code the intensity into up to
seven levels. Level setting is carried out as follows:

1. Allocating the desired color to the ROI

When you click on the desired color button, the specified color is assigned to the

active ROI, and three ROI setting markers appear to the right, in the center, and to

the left of the ROI. You can change the range of the ROI by dragging the right-side
marker or the left-side marker rightward or leftward. The marker in the center of the

ROI is used for moving the entire ROI rightward or leftward.

2. Recording the ROI settings

Click on the Set button to record the above-mentioned ROI settings.

If you want to delete a ROI that has been set, select it, then click on the Unset

button. If you click on the All ROI Clear button, you cancel all the settings of the

recorded ROIs.

425 Apart from the use of the Multi ROI window, you can specify the ROI directly
using the image. To do this, click on the Pick up lower val. button or the Pick
up upper val. button, then click on the point on the image that you want to
make the lower or upper ROI limit. The signal intensities on this image are ac-
quired, and the corresponding ROI range can be set on the Multi ROl window.

3. Using the Apply button

Click on the Apply button after completion of these ROI settings.

The results of multi-level coding are checked and displayed in the image display

window for each color-coded ROI.

&= Refer to Fig. 7.7 Multi ROI window.
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Multi ROI

i

Fig. 7.7 Multi ROI window

425 Later, you may need to process data by comparing with the multilevel-coded data.
In preparation for such a need, select ROI # in the Measurement window in advance.
Data on the corresponding ROI is saved as one of the results of particle analysis.

425" If you intend to print the results only from the specified ROI after automatic particle
analysis, set Sort in the Summary window to ROI#. You can set the ROI numbers of
interest to Maximum and Minimum, allowing only the results of particle analysis
for the desired ROI numbers to be printed.

7.7 Current Correction for Binarized Deviation

When binarizing the results of automatic particle analysis using the Binarize window,
click on the Current correction button. The beam current used during the setting of
analysis conditions is compared with the beam current used during data acquisition, and
binarization is implemented with the beam current normalized to the value used during
the setting of analysis conditions.
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7.8 Labeling

Select “Labeling” from the “Particle” pull-down menu, and the “Labeling of
Binarized Data” window will be displayed as shown in Fig. 7.8.

Labeling of binarized data is performed in this window. That is, each particle is
numbered.

Labeling of Binarized Data

Fig. 7.8 “Labeling of Binarized Data” window

Click on one of the following buttons to execute the corresponding function.

e “4 Connection” button
e “8 Connection” button

When carrying out labeling, specify either “4 Connection” or “8 Connection.” If you
select “4 Connection,” particle bonding is determined in the up-down and left-right
directions without including diagonal directions. If you select “8 Connection,” particle
bonding includes diagonal directions as well. In the case of complicated particles, it is
recommended that “8 Connection” be used, because you can reduce the number of
particles and also reduce the execution time.

o “Labeling (periphery included)” button
e “Labeling (periphery not included)” button

When performing the labeling of particles including peripheral particles, specify
“Labeling (periphery included).” When performing the labeling of particles that do not
include peripheral particles, specify “Labeling (periphery not included).”

When labeling has been executed, each particle is colored and displayed. The coloring of
each particle, starting from the top left particle, corresponds to each color shown on the
color bar.
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7.9 Binary Filter

Select “Binary Filter” from the “Particle” pull-down menu, and the “Binary Filter”
window will be displayed as shown in Fig. 7.9.

In this window you can perform filtering of a binarized or labeled image and correct the
particles.

Binary Filter
Iteration Count
T ey =
() Minute Particles|

. Detect Outline]

' Fill in Hole|

de (may vsh) |

< Dilate (may fuse)

_- Shr (s not vnish)

. Extend (does fuse) |
:_ Tin.nin

ki ¢lean|

Fig. 7.9 “Binary Filter” window

“Iteration Count” buttons (< »)
The numerical value between these two buttons « » is the number of iterations
specified for filtering with the exception of “Inverse Map” and “Detect Outline.”
Usually, it is set to a single-digit number.

Click on one of the following buttons to execute the corresponding function.

Minute particles: Allows you to delete minute particles.

Inverse Map: Allows you to reverse the black and white parts of an
image.

Detect Outline: Allows you to extract only the outline of particles.

Fill on Hole: Allows you to fill in holes in particles.
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Separation:
Erode:
Dilate:
Shrink:
Extend:

Thinning:
Clean:

C

Allows you to separate particles.

Allows you to erode particles. If all of a particle’s pixels
disappear as a result of eroding, the corresponding
particle disappears.

Allows you to dilate particles. If two particles join due to
dilation, they become one particle.

Allows you to shrink particles. The resulting number of
particles does not change.

Allows you to extend particles. The resulting number of
particles does not change.

Allows you to make particles thinner.

Allows you to erase something like an interference
fringe that appears around a high-intensity area when
you select the area during binarization.
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7.10 Delete

Select “Delete” from the “Particle” pull-down menu, and the “Delete Particle” window
will appear as shown in Fig. 7.10.

36

This window is used to delete binarized or labeled particles. Open this window and click
or drag the mouse on the image. The particle number and the stage position will be
displayed in the parameter display area located in the upper part of this window. After
selecting any of particle measurement items, you can delete particles.

Delete Particle

Point XHXX : YYYY Particle Ho. XXHX
Stage (xxX.xxxx mm): (yy.yyyy mm): (zz.zzzz mm)

e

Digit of Fraction Part [3]

Fig. 7.10 *“Delete Particle” window

Click on one of the following buttons to execute the corresponding function.

Manual Delete:
Label No []:

Areal]:

Area% [ ]

Delete Periphery:

Click on the particles you want to remove and then click
on the “Apply” button.

Allows you to remove a particle corresponding to this
number.

Allows you to remove particles that are smaller than this
area. You can remove large particles by setting the area
value to a negative value.

Allows you to remove particles that are smaller than this
area %. You can remove large particles by setting the
area % to a negative value.

Allows you to remove peripheral particles.
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More. . .. Allows you to specify the removal of particles according
to other conditions. Clicking on the “More. . .” button
will display the “Particle Delete” window as shown in
Fig. 7.11.

Unit: Allows you to specify the unit of an input numerical

value. There are such units as Auto, Pixel, mm, um and
pm. Auto automatically selects either mm, pum or pm.
Pixel indicates the number of pixels. Particularly, before
entering a numerical value using Auto, it is
recommended that you first measure particles according
to Sect. 7.11 “Measurement” and confirm the unit used.

Digit of Fraction Part: Allows you to specify the number of digits of input
numerical values after the decimal point.

Click on the “More. . .” button in the “Delete Particle” window shown in Fig. 7.10 and
the “Particle Delete” window will be displayed as shown in Fig. 7.11.

éértiéle.belefe.”

| Stage Position [
_|Perimeter [

_| Heywood diameter [

I
(]

-

—

_|Max Length of any direction [
| Max Length [
_|Feret’s diameter [

_|Euler Number [

]

_| Homent M11 [
_| Homent HM28 [
_| Homent H@2 [

_lAngle (degree) [

evter e €1
Thewene 7|
w7

3
3
3

Fig. 7.11 “Particle Delete” window

You can also remove particles by specifying stage position, perimeter, compactness,
Heywood diameter, maximum length in an arbitrary direction, maximum length in the X
and Y directions, Feret’s diameter along the X and Y directions, Euler number, moments
M11, M20, M02, and angle (degrees). Usually, you can remove particles that are smaller
than the values specified here. If you enter a negative value, you can remove large
particles in the same way as with the “Area” button.
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Stage Position [, ]:
Perimeter [ ]:

Compactness [ ]:

Heywood diameter [ ]:

You can remove particles at this stage position.

You can remove particles that have a smaller perimeter
than this value.

You can remove particles that have a smaller
compactness than this value.

You can remove particles that have a smaller Heywood
diameter than this value.

Max Length of any direction [, ]:

Max Length [, ]:
Feret’s diameter [, ]:
Euler Number [ ]:
Moment M11 [ ]:
Moment M20 [ ]:
Moment M02 [ ]:

Angle (degrees) [ ]:

You can remove particles that have a smaller angular
distance than this maximum length.

You can remove particles that have a smaller length than
this maximum length.”

You can remove particles that have a smaller diameter
than this value.”

You can remove particles that have a smaller number
than this value.

You can remove particles that have a smaller moment
M11 than this value.

You can remove particles that have a smaller moment
M20 than this value.

You can remove particles that have a smaller moment
MO02 than this value.

You can remove particles that have a smaller angle than
this angle to the main axis.

* Particles are removed when both of the X and Y values are sufficed.

38
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7.11 Measurement

Select “Measurement” from the “Particle” pull-down menu, and the “Measurement of
Labeled Data” window will be displayed as shown in Fig. 7.12.

If you click on the buttons corresponding to the measurement items, the measurement
results are printed in the order in which you clicked on them.

= Particle Measurement [= 0]
l-ie_a_s‘l_u:emgl_‘lt of Lahel.ei_:l_ Data
_| Area | _| Area % | Il 8tage Position | _| Perimeter |
| Compactness | W Heywood diameterl =] Any Hax Length | _J Hax Length |
_| Feret’s dfi.a.meterl | Euler Humber | 1m] Homent H11 | J Homent i-i20' |
_| Moment HMO2 | I Angle | I ROI* | _J Intensity |
output Unit um ‘ Digit of Fraction Part [3] | ﬂ 3 I ﬂ
|| Applyl Resetl Clearl Closel |

Fig. 7.12 *“Measurement of Labeled Data” window

Click on the buttons corresponding to the items you want to print.

Area:

Area %:
Stage Position:

Perimeter:

Compactness:

Heywood diameter:

XM-17560-1

Allows you to print the area of each particle. A particle
consisting of one point only has an area of 1 pixel or 1 x
(data point spacing in the X direction) x ( data point
spacing in the Y direction).

Allows you to print the area of each particle expressed as
a percentage of all pixels.

Allows you to print the stage position [X, V]
corresponding to the position of the center of gravity.
Allows you to print the perimeter. The perimeter of a
particle consisting of one point only is 0. In computing
the perimeter of a particle consisting two points or more,
if there are two points in the X or Y direction, 1 is added,
while if there are two points in an oblique direction,
1.41421 is added.

Allows you to print the compactness.

Compactness = (4 xrtx Area) / (Perimeter x Perimeter).
The closer the particle is to a circle, the closer the
compactness is to 1. A long thin particle has a small
value in compactness. The compactness of a particle
whose perimeter is 0 is calculated with the perimeter
being 4.

Allows you to print the Heywood diameter.
Heywood diameter = 2 x w/'(Area/ ) .
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Any Max Length:

Max Length:

Feret’s diameter:

Euler Number:

Moment M11:

Moment M20:

Moment M02:

Angle:

ROI#:

Output Unit:

Digit of Fraction Part:

Allows you to print the maximum length in any direction
and the width in the vertical direction.

Allows you to print the maximum lengths in the X and Y
directions when the particle is scanned along the X and
Y axes.

Allows you to print the Feret’s diameter [x, y]. Feret’s
diameter is the shortest length in the X and Y directions
that can enclose a particle.

Allows you to print the Euler number.

Euler number = (1 — the number of holes in a particle).
The Euler number of a particle which has no hole is 1.
Allows you to print the Moment M11. If the coordinates
of the center of gravity of a particle are (wX, wY) and
the coordinates of a pixel are (xj, yi),

Moment M11 = SUM ( (yi —wY) x (Xj — wX) ).

Allows you to print the Moment M20.

Moment M20 = SUM ( (Xj — wX) x (Xj — wX) ).

Allows you to Prints the Moment M02.

Moment M02 = SUM ( (yi —wY) x (yi —wY)).

Allows you to print the angle subtended between the X
axis and the main axis (the direction in which the particle
extends) in degrees (-90 < angle < 90).

Allows you to print information on the ROI to which
each particle belongs. This function takes effect only
when you select Multi ROI in the Binarize window.
Allows you to specify the unit of the output value such
as Auto, Pixel, mm, um and pm. Auto automatically
selects either mm, um or pm. Pixel indicates the number
of measurement points. Usually, um should be selected.
Allows you to specify the number of digits after the
decimal point of the output numerical value.

When you click on the “Apply” button shown in Fig. 7.12, the “Listing” window in
which the results of measurement are printed will be displayed as shown in Fig. 7.13.
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“Listing” window
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7.12 Save Stage

42

Select “Save Stage” from the “Particle” pull-down menu, and the “Save stage for Point
analysis” window will be displayed as shown in Fig. 7.14.

If you have selected “Save stage,” you can save the center of gravity of a particle in a
point-analysis coordinate file. If you want to save all the coordinates, select the “All”
button. If you want to save some of the coordinates, select the “Partial” button and enter
the number of coordinate pairs to be saved using the keyboard. If you deselect the “Save
stage” button, you cannot save the coordinates.

“Sort by” enables you to specify the order of saving. When you select “Area value,” you
can save the coordinates in the order of area. When you select “Compactness,” you can
save the coordinates in the order of compactness. “Sort order” enables you to specify the
order of selection. When you have selected “Area value,” you can save the coordinates in
sequence, from the largest number downward by clicking on the “Top” button, or from
the smallest number upward by clicking on the “Bottom” button. Selecting the “Middle”
button enables you to save the coordinates, both upward and downward, in sequence
from the median value of area. When you select “Compactness,” on the other hand, since
a particle with the best compactness is 1, you can save the coordinates in sequence, from
the number closest to 1 by clicking on the “Top” button, or from the number closest to 0
by clicking on the “Bottom” button. Selecting the “Middle” button sorts the coordinates
in sequence from 1 and saves them from the median value.

In the “Omit border” selection boxes you can exclude the particles existing around the
image from the object to be saved. If you want to put some restriction on the size or
compactness of the particle to be saved, select “Area value Thres.” or “Compactness
Thres.” and specify the minimum and maximum values in the “Min” and “Max” input
boxes. Only the particles that exist within the range specified here can be saved.

Let’s take Fig. 7.14 as an example. Clicking on the “Apply” button causes the system to
save the stage positions of up to 20 particles, and only those particles included in the
particle area between the minimum and maximum values can be saved.

Save stage for Point analysis

el B o BN

Sort order + Hiddle

Omit border i 18 Pixels?
| Hin[ 5.6060 188 Hax[ 16.0660 1]
Compactness Thres. B #ini  &.6888 18 Haxi 1. .8000 1)

Apply|  Reset| | Shou measurement|  Close

Fig. 7.14 *Save stage for Point analysis” window
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7.13 Display

Select “Display” from the “Particle” pull-down menu and the “Display of Labeled Data”
window will be opened as shown in Fig. 7.15.

This window enables you to display the results of particle analysis superposed on a
labeled image.

Particle An:

Display of Lebeled Data

Point XXXX - YYYY Particle NHo. XXXX
Stage (xx.wxxx mm):(yy.yyyy mm):(2z_2222z mm)

Output Unit [ um ] f Digit of Fraction Part []
5 ;
[ | ~E”

Line Color|

60 Labels

[y stage Display [ o[l ot tane
Clear Close

Fig. 7.15 *“Display of Labeled Data” window

Output Unit: You can specify the unit of output numerical values such
as Pixel, mm, um and pm. Auto automatically selects
either mm, um or pm. Pixel indicates the measurement
points. Usually, um should be selected.

Digit of Fraction Part: Enables you to specify the number of digits after the
decimal point of the output numerical value.

Pseudo color: This is a toggle button used to select whether to display
an image in pseudo color or in gray scale.

Line Color: You can specify the color of the line to be drawn.

If you click on one of the following buttons, you can display measurement results
superposed on particles.

Label Display: Allows you to superpose label numbers on particles.

Any Max Display: Allows you to superpose the maximum angular distance
on particles. Selecting this button once again also
displays, as a numerical value, the length of the
maximum angular distance simultaneouly superposed on
particles.

Feret Display: Allows you to draw rectangles that enclose the
circumferance of a particle(s).
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Circle Display: Allows you to draw a circle with area equal to the area of
a particle.

Measurement List: Allows you to open a text window on which to display
particle analysis results.

Stage Display: Allows you to display the saved stage positions
superposed on particles.

Shift: Used to correct the stage positions. When “Stage

Display” has been selected, select “Shift” and drag the
mouse over the coordinates of the image to correct the
coordinates.

Update table: Used to update the coordinates corrected with the “Shift”
function, and save them in a file.

Fig. 7.16 shows an example of label numbers superposed on particles. Fig. 7.17 shows an
example of the maximum angular distance superposed on particles. Fig. 7.18 shows an
example of Feret’s diameters. Fig. 7.19 shows an example of Heywood diameter. Fig.
7.20 shows an example of stage positions. These parameters are not stored in the
computer memory as the commands for fully automatic particle analysis.

— Particle #&nalysis = ]

File Operation Particle Analysis

Q
e,

1

Fig. 7.16 Label numbers
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File

Particle #nalysis

Operation Particle Analysis

v

Fig. 7.19 Heywood diameter
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n icle Analysis

Farticle Analysis

: Particle
: Particle
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: Particle
: Particle

Particle
Particle
Particle
Particle
Particle
Particle
Particle

Particle

Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis

Fig. 7.20 Stage positions

47



7.14 Histogram

Select “Histogram” from the “Particle” pull-down menu, and the “Histogram of Labeled
Data” window will be displayed as shown in Fig. 7.21.

48

< #ny Max Length

< Euler Number

< Homent M82

Output Unit [ um 1 |

Fig. 7.21

Area:
Area %:

Stage Position:
Perimeter:
Compactness:
Heywood diameter:
Any Max Length:

Max Length:
Feret’s diameter:
Euler Number:
Moment M11.:
Moment M20:
Moment M02:
Angle:

Output Unit:

Digit of Fraction Part:

Histogram of Labeled Data

p—
e o
w1

< Heywood diameter
< Homent H2@

Digit of Fraction Part [1

= [: total Histogram m

—

“Histogram of Labeled Data” window.

Select one of the following functions:

Histogram of the areas of the particles

Histogram showing the percentages of the areas of the
particles against all the pixels

Histogram of the stage positions

Histogram of the perimeters

Histogram of the compactnesses

Histogram of the Heywood diameters

Histogram of the maximum lengths in any arbitrary
direction

Histogram of the maximum lengths of x and y

Histogram of the Feret’s diameters of x and y

Histogram of the Euler Numbers

Histogram of the moments M11

Histogram of the moments M20

Histogram of the moments M02

Histogram of the angles (degrees) against the main axis
You can specify the unit of the output numerical value.
The output units are Pixel, mm, um and pm. Auto
automatically selects either mm, um or pm. Usually, um
should be selected. Pixel indicates the measurement
points.

Enables you to specify the number of digits after the
decimal point of the output numerical value.
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Cumulative freq.: If this button is off, the vertical axis of the histogram
shows the frequency of appearance. If it is on, the
vertical axis shows the cumulative frequency of the
histogram.

By clicking on the “Apply” button in Fig. 7.21, you can obtain the histogram as shown in
Fig. 7.22.

Area # Frequence

lﬁ!ﬂlﬂﬂlﬂﬁﬁ""lii

Maz [0,800 1

Interwval L[0,020 ]

Applyl  Reset|  Print| Close

Fig. 7.22 An example of an “Area % Frequency” histogram

The histogram that appears when you select “Auto” in Fig. 7.22 displays the frequency of
appearance obtained when the “Min” and “Max” value sections are equally divided into
the number of colors and the interval size is displayed in the “Interval” button. If you
select “Manual,” you can specify the interval size using the “Interval” button. In this case,
an appropriate “Max” value is determined in the vicinity of the previous “Max” value
from the “Min” value and the “Interval” value. When you input the “Max” value, you
obtain a histogram in which the “Min” and the “Max” value sections are equally divided
by the “Interval” value. In the displayed histogram, the labeled particle images are
colored according to the histogram colors, thus enabling you to recognize the sizes of
particles by color.
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Particle #na

File Operation Particle Analysis

21

Fig. 7.23 Labeled images when an “Area” histogram is selected
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8 ANALYSIS MENU

Click on the “Analysis”

on the menu bar in Fig. 4.1, and the “Analysis” pull-down menu

will be displayed as shown in Fig. 8.1.

Analysis Condition
Preset Analysis
Realtime Monitor
Start monitor

Show

Summary

Fig. 8.1 “Analysis” pull-down menu

8.1 Analysis Condition Input Window

Select the “Analysis Condition” button from the pull-down menu, and the “Particle
Analysis” window will be displayed as shown in Fig. 8.2.
You can set analysis conditions for fully automatic particle analysis in this window.

XM-17560-1

I Group/Sample 5102_Al

| Signal Condition COMPO
[ stage  Condition 10

| Analysis Condition EDS ST
[ Flow  Conrol Default

I Chemical Type example
I Printout Condition ¢4

I Condition Load
I Condition Save

I Preset Measurement HNot ready
I Close

Fig. 8.2

Particle Analysis

EOS Condition 20.8 KV

“Particle Analysis Condition Input” window
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8.1.1 Group/Sample

52

You can select or create group names and sample names. You can record multiple sample
names under one group name.

You can select sample names, record new sample names, delete sample names, change
recorded names and print results by operating the buttons in the “Select Sample” window.
Also, you can rearrange the sample names recorded in the list in alphabetical order or in
the order of recorded dates by selecting “Name” or “Date” in the “Sorting Order”
selection box. When changing the Group name, click on the Group button to display the
Group window where you can select the desired Group name or record a new Group
name.

The functions of the buttons located at the bottom of the window are as follows.

“New” button: Allows you to record a new sample name. You can use
up to 14 alphanumeric characters for a smple name.

“Rename” button: Allows you to change sample names.

“Delete” button: Allows you to delete sample names. Please note that data
following sample names are also deleted.

“Print” button: Allows you to print a list of sample names on a printer.

Select Sample

I Group Particle Sorting Order

Select Name Rutubo ~ Name 7> Date

No. Name Date Qlw Qnt Lin Map Eds
Compo_images Feb-19-1998 - * =
Pana Jan-16-1997 = * =
Ryuusikaiseki Feb-26-1998 - =
SKH_SEH Jun-12-1996 - =
Sand Feb-18-1997 - *
Jjunk Sep-29-1997 -

Total 7 samples 655151 Kbytes 88 % used.
168818 Kbytes 19 % free.

IPrintIRenameIDelete
ICancel

Fig. 8.3 “Select Sample” window
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8.1.2 EOS Condition

XM-17560-1

Click on the “EOS Condition” button in the “Particle Analysis Condition Input” window,
and the “EOS Condition” window will be displayed as shown in Fig. 8.4.

You can set the EOS (electron optics system) conditions in this window. When you open
the “EQOS Condition” window, the EOS conditions that were previously set will appear.
To change any of the set conditions, click on the item to be changed and enter a new
numeric value into the input box using the keyboard.

Click on the “Set” button and the EOS conditions will be set. If you click on the “Read”
button, the active EOS conditions will be read and displayed in the window. To set the
current for measurement, first, select “Auto” and then, enter the current you want to set
into the “Auto” input box using the keyboard. In this case, the CL (condenser lens) value
is controlled so that the current becomes the specified value before the particle
measurement is started. If you click on the “OK” button, the active EOS conditions will
be recorded in a file. If you click on the “Cancel” button, the set values will be erased.

Particle finalvsis
E0S Condition

Set I Read
Accelerating Voltage (kV) 20.0

current 1 Auto 1.50 E_ ]| |
I Hagnification 1000 |

I Probe Diameter (um) 0 I

I Probe Scan OH
I Scan Conditions
I Lens Conditions

Fig. 8.4 “EOS Condition” window
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8.1.3 Signal Condition

Click on the “Signal Condition” button in the “Particle Analysis Condition Input”
window, and the “Signal Condition” window will be displayed as shown in Fig. 8.5.

You can specify the kind of image signal in this window. When the image signal is a
backscattered electron image (COMPOQ), you can perform the calibration to obtain the
mean atomic number by clicking on the “Calibration” button.

Signal:

SEI (SL):
COMPO (CP):
TOPO (TP):
AUX (AX):
Signal Accum.:

Cont./Brigh.:

Get ISD:

You can select an image signal. Select one of the
following image signals.

Secondary electron image

Backscattered electron image

Topography image

Auxiliary signal

You can specify the number of images to accumulate.
The maximum number that you can specify here is 32.
The maximum signal value obtained when accumulation
is performed once is 2040. When accumulation is
performed 32 times, the maximum value is 32 x 2040, or
65280.

You can adjust the contrast and brightness of an image.
To read in the active contrast and brightness of an SEI
image, click on the “Read” button located at the bottom
of the window.

An image signal is acquired. You can check if the
contrast/brightness conditions are correct.

o

Signal SEI (SL)

| Signal Accum. 2
| Cont. /Brigh. =819 2435

Use Calib. I Calibration...

0.000e+00 x Z + 0.000e+00

I 0k I Cancel

Analysis Condition put:

Signal Condition

Get 15D I Read

-

Fig. 8.5 “Signal Condition” window

If the signal is a backscattered electron image, you must carry out the calibration in order
to use the mean atomic number to determine the binarization threshold levels.

“Use Calib.” button:

54

This button must be pressed when you use a calibration
value. The active calibration-curve factor is indicated
under this button.
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“Calibration . . .” button:

— —

If you click on the “Calibration . . .” button, the
“Calibration Condition” window will be displayed as
shown in Fig. 8.6.

Set two standard samples having different mean atomic numbers in this “Calibration
Condition” window shown in Fig. 8.6.

Elem:

X, Y, Z[mm]:

Read:
Int.:

Raw Int.:

No. Elem.

Allows you to enter an arbitrary standard-sample name.
If it is a simple element name, the mean atomic number
is automatically calculated and displayed.

Allows you to enter the mean atomic number.

The calculation formula is

Z = Sum (concentration x atomic number).

Note that the concentration is the value such that Sum
(concentration) = 1.

Allows you to enter the stage position of the standard
sample. The default is the coordinates that are recorded
in the stage monitor.

Allows you to read the active stage position as the stage
position of the standard sample.

Allows you to indicate the intensity during calibration in
PA.

Allows you to indicate the raw intensity during
calibration.

Calibration Condition

X [mml ¥ [mml Z [mml Stage Pos. Int Raw int.

1 Al 13.680 30.0000 | 80.2560 | 11.2085 | Read 22432 .70 | @

2 Fe 26.00@ 17.5088 | 79.9488 | 11.1638 | Read 1656@83.19 | @
Calib. Start Re—plot Int = 7.255e+84 % £ + -9.287e+05
|

I Cancel

“Calibration Condition” window

Clicking on the “Calib. Start” button starts the calibration. To carry out the calibration,
first, the PCD (probe current detector) is closed and the sample current is read, then the
PCD is opened and the stage is moved to the first standard-sample position; then the
backscattered electron intensity is measured. Next, the stage is moved to the second
standard-sample position; then the backscattered electron intensity is measured in the
same way. A and B coefficients can be obtained from the mean atomic numbers and the
intensities of the two standard samples, and a straight line is displayed on the graph as
shown in Fig. 8.7. Note that coefficients A and B are normalized in pA. If you click on
the “Re-plot “ button, the straight line that was previously measured is displayed.
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8.1.4
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Particle Calibration

Int. Al - Fe Calibration
1_2e+06

'. '. '. '. '.
; ; ; ; ; ; It (x) =
TP v- K N S S L L l.pana/calib. 17 o |

800000

600000

400000

2000080

[FUUNONN | S S I N N SR N S

Fig. 8.7 An example of “Calibration Curve”

Stage Condition

Click on the “Stage Condition” button in the “Particle Analysis Condition Input” window,
and the “Stage Condition” window will be displayed as shown in Fig. 8.8.

If the analysis region has already been recorded under the active sample name, the
recorded analysis region will be displayed. In this window you can set the analysis
region (the “Particle” button in the window), correct it by clicking on the “Pos. input”
button or delete it by clicking on the “Clear” button.

Particle

Stage Condi

Group JEOL Sample Si02_Al Convert Guide-net to single map

Preset No. Comment Scan Acm. Stage (X,Y,2) Pixels X size Y size Duwell

| 1 Par 1-1 B 1 ( 47.6788, 69.7185,11.826@) 512x 512) 2 1

(

Par 1-2 .5588, £9.7105,11.82608) ( 512x 512)
Par 1-3 .4228, 69.71085,11.826@8) ( 512x 512)
Par 2-1 .6788, .8385,11.826@8) ( 512x 512)
Par 2-2 .5508, .8385,11.826@8) ( 512x 512)
Par 2-3 .4228, .8385,11.82608) ( 512x 512)
Par 3-1 .6788, .9665,11.826@8) ( 512x% 512)
Par 3-2 .5508, .9665,11.826@8) ( 512x 512)
(

2
2
2
2
2
2
2
2
Par 3-3 .4228, .9665,11.8260) 512x 512) 2

B
B
B
B
B
B
B
B

N NN NN NN NN

|
|
_|
_
_
|
_
_
.

Particle Pos. Input Clear

Fig. 8.8 “Stage Condition” window
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B Analysis area

XM-17560-1

Click on the “Particle” button in the “Stage Condition” window shown in Fig. 8.8, and
the “Image Condition Input” window will be displayed as shown in Fig. 8.9.

Shown in Fig. 8.10 is the sequence for measuring an image in particle analysis. The
image measurement in particle analysis is automatically performed sequentially in the
numbered areas, and particle analysis is performed in each image. The scan method you
can specify in this window is beam scanning. The movement from one analysis area to
another is done by moving the stage. Fig. 8.10 shows the analysis areas appearing when
acquisition of 3 x 3 images is specified.

Image Condition InputlNo. 11

IK,Y Images 3 x 3

Comment Par 1-1

IPixels (X,Y) 512 51 IBeam Calib. ..

2
IHa nification 800
2 - |r'ﬁuto Focus

Start [mm] 47.7258, 69.5443, 11.06268
End [mml 47.6326, £69.8767, 11.0260
Dist. 92 .4975, 332.4975 [uml

|Applg |Confirm IPreviem

fnalysis area Horking Stage
X 56 (mm)
@ X 47 6788

Y 69.7185
€ 11.9268

.- Read Hove
25
SR pre—

Range :0.08885

Y

Fig. 8.9 “Image Condition Input” window
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Fig. 8.10 A schematic of image measurement in particle analysis

The functions of the buttons in the “ Image Condition Input” window are as follows.

X, Y Images: Allows you to specify the number of images to be
acquired in the X and Y directions. The maximum num-
ber of images you can specify is 10,000 in total.

Comment: Allows you to input a comment. A maximum of 40
letters can be input. The key words “Par xx-yy” are
automatically displayed before the comments you input.
Here, xx and yy are the numbers of lines in the X and Y
directions.

Pixels: Allows you to specify the number of pixels in the X and
Y directions. The minimum number of pixels you can
specify is 128 and the maximum number is 1024. You
can input any arbitrary integer from 128 to 1024, but in
order to obtain accurate particle diameters you should
select 128, 256, 512 or 1024.

Magnification: Allows you to specify the scanning magnification of the
EOS system to be applied when you acquire images us-
ing the beam scan. The scan area per image is deter-
mined by this magnification. The minimum magnifica-
tion you can specify is 40 times and the maximum mag-
nification is 300,000 times. Magnification setting is also
available in the EOS conditions, but the magnification
you specify in this “Magnification” input box is used to
acquire images.

Accumulation: The number of images to accumulate, which was
specified in the “Signal Accum.” input box in the “Sig-
nal Condition” window shown in Fig. 8.5., is displayed
here.

Beam Calib . . .: Allows you to obtain the correction factor of the EOS
operation magnification and the stage position. For the
detains of the calibration, refer to the next subsection.

Start, End: Allows you to indicate the measurement starting and
ending points of the entire analysis area calculated from
the above conditions.

58 XM-17560-1



C

Dist.: Allows you to indicate the lengths along the X and Y
axes of an image calculated from the above conditions.
Analysis area Working: Allows you to input the analysis points in this

two-dimensional region. The measurement range is in-
dicated in the two-dimensional display area in which
there are “Analysis area Working” lattices. A rectangular
frame and “x’ are indicated inside the display area. The
coordinates of the ‘x’ position are indicated on the
right-hand side of the two-dimensional display region.

B Specifying the Analysis Region

XM-17560-1

Set the analysis region in accordance with the setting of the scan range in the mapping
analysis program.

&= For the setting details, refer to the instruction manual “Mapping Analysis Program,”
Sect. 4.2.4a “Specifying Analysis Position.”

The analysis area in particle analysis is a rectangle as shown in Fig 8.10. Point A is the
starting point of analysis and point C is the ending point. The following is an example of
inputs that are considered to be standard inputs.

e Determine the scanning magnification in accordance with the size of particles you
want to find. For example, when you observe an image with scanning magnification
500 times and 512 pixels, the overall field of view is about 0.2 mm, and the length of 1
pixel corresponds to about 0.4 um. Therefore, if there is a particle that is 1 um long or
s0, its length will be about two pixels.

e Search for all the areas you want to measure using a secondary electron image, a
backscattered electron image or an OM (optical microscope) image.

e Then, move the stage to the starting point, the ending point or the center of the
analysis area, and read the present position of the stage with the “Read” button.

e Next, click on the “Store” button and select “Store to start,” “end” or “center” in
accordance with the read position.

o Click on the “Preview” button to check the overall analysis area. If the overall analysis
area is not the desired area, repeat the third and fourth steps above. If the overall
analysis area is not a square, you might have to correct the x and y maps.

¢ When the overall analysis area has been determined, move the stage to the four
corners of the analysis area using the “Preview” button and adjust the Z focus with the
joystick. The value of the Z axis of each analysis area where the beam scan is to be
performed is calculated from the value of the Z axis of point A, point B, point C and
point D in the four corners. If you want to confirm the Z axis of each scan area, click
on the “Confirm” button.

When you have finished all the above operations, click on the “Apply” button and the
conditions will be established and the scan conditions will be set to the scan-condition
setting columns in the “Stage Condition” window shown in Fig. 8.8.
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B Correcting the scanning magnification and the stage position

Click on the “Beam Calib. . .” button in the “Image Condition Input” window shown in
Fig. 8.9, and the “Beam Image Calibration” window will be displayed as shown in Fig.
8.11.

You can obtain the correction factor of the scanning magnification and the stage position
by carrying out the calibration in this window. The correction factor is recorded in the
file /opt/epmal/cali/eos/sgsp.cnd for each scanning magnification. The following is the
procedure for carrying out the calibration.

¢ Set the scanning magnification and look for a point that can be a mark while watching
an actual image.

e Click on the “Start Calib...” button.

o A cross marker will be displayed on the top left corner of the first observation CRT.
Move the mark under the cross using the joystick. When the stage position has been
determined, press the “Store” button. Please note that you should use SLOW1 or
SLOW?2 as the scan speed.

e The cross on the first observation CRT moves to the bottom right corner. Move the
same mark as used in the third step above under the cross in the bottom right corner.
When the stage position has been determined, press the “Store” button.

¢ The calibration values in the X and Y axes will be calculated and the values in the X
and Y axes will be updated.

If you click on the “OK” button, the calibration values will be set. If you click on the
“Cancel” button, the values will not be set.

; Beam Image Calibration
é X alxs s5p _pep
| Y 315 55 g0

; Start Calib...

Please set marker to right-bottom cross hire
then push Store button

ICancel

Fig. 8.11 *“Beam Image Calibration” window

8.1.5 Particle Condition

Click on the “Particle Condition” button in the “Particle Analysis Condition Input”
window, and the “Particle analysis condition load” window will be displayed as shown in
Fig. 8.12.

You can specify the conditions for particle analysis in this window.

If you select “From Present Condition File,” you can use the present conditions for
particle analysis. If you select “From Stored Condition File,” you can select the list of the
stored conditions for particle analysis. So, select one condition from the list. When you
click on the “Check” button, the “Auto” window will be displayed as shown in Fig. 7.2.
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Particle analysis condition load

Condition Load Mode Sort Order

/> From Present Condition File « Name 7> Date

~~ From Stored Condition File

File name Date Comment

GSR_7 Mar-12-1998 on-line test
Pana_2 Har-12-1998 pana test

Rutubo Mar-12-1998 for Rutubo
Simple_example HMar-12-1998

Sm_Au_As Mar-12-1998 Standerd
Tokarev_Region HMar-12-1998 for KCI

aa Mar-12-1998 Standerd
ryuusi_kaiseki Mar-12-1998 example

save_tmp Har-12-1998 temporary backup
temp Har-12-1998 test save

Fig. 8.12 *Particle analysis condition load” window

8.1.6 Analysis Condition

XM-17560-1

Click on the “Analysis Condition” button in the “Particle Analysis Condition Input”
window, and the “Measurement Condition” window will be displayed as shown in Fig.
8.13.

In this window you can set the conditions for point analysis to be performed on the
particles determined by fully automatic particle analysis.

Measurement: Allows you to specify execution or non-execution of the
measurement for point analysis.
Yes: Allows you to execute the measurement for point
analysis.
No: Does not allow you to execute the measurement for point

analysis. In this case, point analysis is omitted and only
particle analysis is executed.

Measurement Kind: Allows you to specify the kind of point analysis. You
can select qualitative analysis, semi-quantitative analysis
or quantitative analysis by EDS and WDS.

EDS Analysis: EDS qualitative analysis. The measurement conditions
can be changed by clicking on the “Condition
Change...” button.

EDS Semi-Quant.: EDS semi-quantitative analysis. The measurement
conditions can be changed by clicking on the “Condition
Change...” button.
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WDS Analysis: WDS qualitative analysis. The scan condition must be
set in advance in the main window for qualitative
analysis.

WDS Semi-Quant.: WDS semi-quantitative analysis. The scan condition

must be set in advance in the main window for
gualitative analysis. The measurement conditions can be
changed by clicking on the “Condition Change...”
button.

ED/WD Quantitative: ED/WD  combined quantitative  analysis. The
measurement conditions must be set in advance in the
main window for quantitative analysis.

Particle #na

Measurement Condition

HMeasurement
EDS Anslysis

Measurement Kind |EDS Semi-Quant.
HDS Anslysis
Condition Load. . HDS Semi-Quant. ange. . .

ED/HD Quantitative
Acc VYoltage : cuv.v Ry
Probe Current: 1.000e-88 A
Energy Full Scale : 208 ke¥
EDS Semi-Quant : Yes

ICancel

Fig. 8.13 *“Measurement Condition” window

Condition Load: Allows you to read the recorded conditions for the
measurement selected by the “Measurement Kind”
button. You can select the active measurement
conditions or read the conditions that are stored in
advance.

From Present Condition Files:

Allows you to use the active conditions that are being
used now.

From Stored Condition Files:

Allows you to use the stored conditions.

If you click on the “OK” button, the conditions will be determined and the window will
be closed. If you click on the “Check” button, the active conditions will be displayed. If
you click on the “Cancel” button, the settings will be canceled.
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Condition Load Hode
/> From Present Condition Files

~s From 5tored Condition

No.

61
62
63
64
65
66
67
68
69
7@

Quant Condition File Load

PSC-Albite
PSC-0Orthocla.
PSC-wollast.

Particle

Particle?2
Particle3

Particle_Ana

Perml@ky
Plagio.

Plagioclase

Fig. 8.14

Condition Change...:

Name

Sort Order
« Name <™ Date

Files

Comment

Har-13-1998
Har-13-1998
Har-13-1998
Har-13-1998
Har-13-1998
Har-13-1998
Har-13-1998
Har-13-1998
Har-13-1998
Har-13-1998

I Check

15kY,15nA
15k¥

I Cancel

“Quant Condition File Load” window

Clicking on the “Condition Change...” button in the
“Measurement Condition” window shown in Fig. 8.13
will display the “Change Measurement Conditions”
window as shown in Fig. 8.15. You can change the
following measurement conditions, depending upon the
measurement kind.

EDS Analysis/EDS Semi-Quant:

EOS Condition:
EDS Condition:
Semi-Quant.:

Print-out Condition:
WDS Analysis/WDS Semi-Quant:

EOS Condition:
Semi-Quant.:

Print-out Condition:
ED/WD Quantitative:

EQOS Condition:

EDS Condition:

EDS qualitative analysis, EDS semi-quantitative analysis
Electron optics system conditions

EDS analysis conditions

On-line semi-quantitative analysis conditions (used only
when EDS semi-quantitative analysis is performed)
Print-out conditions

WDS qualitative analysis,
analysis

Electron optics sysytem conditions

On-line semi-quantitative analysis conditions (used only
when EDS semi-quantitative analysis is performed)
Print-out conditions

ED/WD quantitative analysis

Electron optics system conditions

EDS analysis conditions

WDS semi-quantitative
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Standard Condition: Selection of standard specimens
Print-out Condition: Print-out conditions

Change HMeasurement Conditions

EDS Qualitative Analysis

I E0OS Condition Acc=20.8 KY P _Current=1.088e-88 A
I EDS Condition Energy=20 Ke¥Y Aperture No=2

Print-Out Condition

[~ Heasurement Condition

[~ Summary of identified elements

" Peak positions with identified elements
[T Identified elements with peak positions

[~ Semi—Quant Result

I Semi-Quant . Yes
I 0K

Fig. 8.15 *“Change Measurement Conditions” window

8.1.7 Flow Control
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Click on the “Flow Control” button in the “Particle Analysis Condition Input” window
shown in Fig. 8.2, and the “Flow Control Switch” window will be displayed as shown in
Fig. 8.16.

You can temporarily stop the measurement during the measurement in fully automatic
particle analysis when the number of particles has exceeded the specified value. When
the measurement stops temporarily, the following dialog window will be displayed. If
you want to continue the measurement, click on the “OK” button.

Pause after processing particle:
If “Pause” is selected, the measurement stops temporarily when the particle analysis
finishes. If “Continue” is selected, the measurement automatically proceeds to the
next processing when the particle analysis finishes.

Pause before point analysis:
If “Pause” is selected, the measurement stops temporarily before point analysis is
begun. If “Continue” is selected, the measurement automatically proceeds to the
next processing.

Pause after point analysis:
If “Pause” is selected, the measurement stops temporarily after point analysis is
carried out. If “Continue” is selected, the measurement automatically proceeds to
the next processing.

Pre-measurement image:
If “No” is selected, image acquisition and point analysis are executed one after the
other. If “Yes” is selected, image acquisition is repeatedly done first, and point
analysis is collectively performed later.
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Skip point analysis:
If “No” is selected, point analysis is executed. If “Yes” is selected, point analysis is
not executed.

Skip particle analysis measurement:
If “No” is selected, particle analysis is executed. If “Yes” is selected, neither particle
analysis nor point analysis is performed.

Skip point analysis each point:
If “No” is selected, point analysis is executed. If “Yes” is selected, point analysis
stops at that moment and the measurement jumps to the next image acquisition.

End if specified number is over:
If “No” is selected, point analysis is executed. If you select “Yes,” specify the
number of point analyses to finish the measurement. Then, check the number of
particles measured. If the number of point analyses exceeds the specified number,
the measurement finishes.

End if specified type is over:
If “No” is selected, point analysis is executed. If you select “Yes,” specify the
chemical type and the number of point analyses. Then, check the number of parti-
cles measured of the specified chemical type. If the number of point analyses
exceeds the specified number, the measurement finishes.

If you select “Default,” the flow control does not function for any of the items. If you
select “OK,” the settings take effect. If you select “Cancel,” all the selections are
cancelled.

Analysis Condition t

Flow Control Switch

Pause after preossing particle Continue
Pause before point analysis Continue —
Pause after point analysis Continue
Pre-measurement image Ho
S5kip point analysis Ho
Skip particle analysis measurement | Ho —
Skip point amnalysis each point Ho

End if specified mummber is ower Ho -

End if specified type is over Ho

Reserve maps | Reserve all maps —

De fault I Cancel |

Fig. 8.16 *“Flow Control Switch” window
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8.1.8 Chemical Type

Click on the “Chemical Type” button in the “Particle Analysis Condition Input” window
shown in Fig. 8.2, and the “Chemical Type” window will be displayed as shown in Fig.
8.17.

You can set or correct the chemical type in this window. You can also turn the Learn
mode on or off. There is no limit to the number of the chemical type groups that can be
recorded. You can specify up to 100 chemical types for each chemical type group.

File Apply Options Close

Chemical Group : example Learn mode: OH

Comment . E

Type Name No of Rules Comment
Fe 4 Fe:80uwt%
FeSi 4 Fe:25wt#% Si:4But¥
FeTi 5 Fe:70uwt% Ti:20uwt%
51 1 Si:80utx

IEdit...lNem ...|De1ete...| Up | Down

Fig. 8.17 *“Chemical Type” window

“File” menu: Clicking on the “File” menu in the “Chemical Type”
window shown in Fig. 8.17 will display a menu. You can
specify or store chemical type groups.

Open. . .. Allows you to open a file of chemical type groups,
enabling you to add new ones or changes existing ones.

Save: Allows you to save the chemical type conditions.

Save as. . .. Allows you to attach names to chemical type groups and
saves them.

Printout. . .: Allows you to print the conditions and rule of the
chemical type that is being edited now.

Close: Allows you to close the chemical type window.

“Apply” menu: Clicking on “Apply” in the “Chemical Type” window

shown in Fig. 8.17 will display a menu.
Apply chemical type: Allows you to determine the chemical type. Used to
check the measurement results.
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Update Learned type list: Allows you to load the chemical type that has just been

“Options” menu:

Configure. . .:

Learn Mode On:

Show Learned Lists:

Chemical Group:
Comment:

Chemical type list:

Edit. . .:
New. . ..
Delete. . .
Up:

Down:

learned based upon Apply chemical type. If there is a
chemical type that was already learned, it is replaced by
the one that has just been learned.

Clicking on “Options” in the “Chemical Type” window
shown in Fig. 8.17 will display a menu. You can change
the chemical type determination parameters.

Allows you to open the window to change the
parameters used to process the chemical type.

Allows you to turn on or off the Learn mode during
chemical type determination.

Allows you to diplay a list of learned chemical types to
the right of the window. If there is no learned chemical
type, the list will not be displayed.

Allows you to display the name of the chemical type
group that is being selected now.

Allows you to display and allows you to edit a comment
about a chemical type. Up to 40 characters can be input.
Allows you to display a list of the registered chemical
types. To edit or delete them, click on listed items to
highlight them and then click on the “Edit...” or
“Delete. . .” button.

Allows you to display the window on which to edit the
chemical types selected from the chemical type list.
Allows you to display the window on which to enter new
chemical types.

Allows you to delete the chemical type selected from the
list of chemical types.

Allows you to move up the chemical type selected from
the list of chemical types.

Allows you to move down the chemical type selected
from the list of chemical types.

Allows you to move the conditions of learned chemical
types to the list of chemical types.

Click on “Edit. . .” or “New. . .” in the “Chemical Type” window shown in Fig. 8.17 and
the “Chemical Type Edit” window will be displayed as shown in Fig. 8.18.

In this window you can change or edit the rules for each chemical type. You can register
up to 100 chemical type rules for each chemical type group.
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Type Hame : FeSi |

Comments : Fe:25wt% Si:40wt¥

Y/N Ho.

1
2
3
4

|
Keyuword Hg | Type :| Lower equal <=
20 | == Mg
I Add I Change I Delete IDelete All

Keyuword

31.1 ==
21 ==
18.6 <=

Fig. 8.18 *“Chemical Type Edit” window

Type name:

Comments:

Chemical type rule list:

Keyword:

Type:
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Allows you to specify the name to be attached to this
chemical type. The maximum number of characters that
can be used for naming is 64 alphanumeric characters.
Spaces are not allowed.

Allows you to enter a comment for this chemical type.
You can input up to 40 characters.

Allows you to display the rule conditions registered in
the chemical type list. Select a listed item (in the
chemical type rule list) to change the rule of that item.
Allows you to set the keyword for a chemical type rule
(Spacesare not allowed). Usually, use an element name
for the keyword.

A simple calculation formula can be used. For example,
you can judge the chemical type using a simple formula
like Mg + Fe or Mg/Fe.

Allows you to specify the operator for determining
chemical types. The relationship between each operator
and the condition is shown below. Note that v1 and v2
are the specified numeric values, and Key is the keyword
for a chemical type rule.

Lower equal: vl > Key
Between: 1<Key<v2
Greater equal: vl < Key
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Weight:

Add:

Change:
Delete:
Delete All:

C

Equal: vl = Key

Adds weight to each conditional formula. As described
later, the differences from conditional formulas are
calculated. According to the results, the assignment of
chemical types are judged.

Off: The raw values of differences are
used.

Normalize: Each conditional formula is equally
weighed.

X mag: Weight is added based on the values

specified by the customer. This type
of weighing is used in a formula for
assigning trace elements.
Allows you to add a new rule to the list. If the same
keyword already exists, a warning will be displayed.
Allows you to change the selected chemical type rules.
Allows you to delete the selected chemical type rules.
Allows you to delete all the chemical rules.

After setting these parameters, click on the “Apply” button to finalize the values.

Click on the “Options” button in the “Chemical Type” window shown in Fig. 8.17 and a
menu will be displayed. Then, click on “Configure. . .” in the displayed menu and the
“Chemical Type Configure” window will be displayed as shown in Fig. 8.19.

Type Determination:

Data Type:

Include results of particle:

Allows you to select the chemical-type determination

conditions.

Sort by delta value (d):
Allows you to calculate the sum of the difference
from each chemical type, and selects the chemical
type having the smallest difference.

Sort by no. of fit rules (r):
Allows you to calculate the number of conditions
met in each chemical type, and the largest number
of conditions met is determined to be chemical
type.

Decision by faster rules (t):
Allows you to determine the earliest one that
satisfies the chemical type conditons as a
chemical type.

Allows you to determine the kind of data to be used for

judgement.

Wit%: Weight percentage
Atom%: Atomic percentage
K-ratio: K ratio

Intensity:  X-ray intensity

When you want to include the results of particle analysis
(such as area and area percentage) in the chemical type
determination, highlight this button.
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Chemical Type Threshold:  Allows you to specify the threshold to use to determine
chemical types. The sum of the difference of each
chemical type is calculated and the calculated value that
is smaller than the value specified here (for example,10.0
in Fig. 8.19) is judged to be the chemical type.

Permit value for rule (%):  Allows you to judge chemical types with some
allowance specified here added to the chemical type
threshold specified for each chemical type. If you
specify a larger value here, the rule condition becomes
looser.

Type Determination I Sort by delta value (d) r—

Data Type Wt % F=

_IInclude results of particle

Chemical Type Threshold 1p gg |
Permit Yalue for rule(#) c gg |

I Cancel

Fig. 8.19 *“Chemical Type Configure” window

® How to judge chemical types

Described below is the method for determining chemical type. In on-line particle
analysis, first, you carry out particle analysis after acquiring an image; next, you search
for the desired particles and move the electron beam to the particle positions; then you
carry out the measurement (such as quantitative analysis and semi-quantitative analysis),
by which to determine the chemical structure of the particles. You can determine the
chemical types using this chemical structure of each particle.

The following is the procedure for chemical type determination.

Compare the analysis results (such as element name and particle measurement item) and
the keywords registered as the rule conditions for each chemical type. Execute chemical
type determination only when the keywords coincide with the chemical structure. For
rule judgment, compare the numeric-value data of the analysis results (i.e. concentration)
and the rule condition. If the concentration is within the range of the rule condition value,
enter 0, and if the concentration is outside the range of the rule condition value, calculate
the difference between the chemical structure and the rule condition value. Carry out this
operation for all the rules registered for each chemical type and add the difference for
each chemical type. After obtaining the sum of the differences, compare it with the value
specified in “Chemical Type Threshold” shown in Fig. 8.19. If the sum of the differences
is below the threshold value, it is determined to be the chemical type.
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If multiple chemical types exist below the threshold value, chemical types are selected
either from the smallest sum of the differences, from the largest number of particles that
satisfy the rule conditions or from the earliest registered chemical type conditions. If the
sum of the differences of all the chemical types exceeds the threshold value (in other
words, if the chemical type cannot be judged), register the chemical structure itself as a
new chemical type (when “Learn mode” is on).

8.1.9 Printout Condition

XM-17560-1

Click on the “Printout Condition” button in the “Particle Analysis Condition Input”
window, and the “Printout Condition” window will be displayed as shown in Fig. 8.20.

In this window you can set the conditions for printing out the results of the active
measurement.

~

_Compact. Feret H
MHegmood Ugler Tgpe No
Hax Len. H11 Tgpe Yalue
|Hrea% |Hax Hid.|H29 |Stage X
|Stage X |Hax H |H92 |Stage Y
|Stage Y |Hax H |Urient |Beam X
Perimeter Feret H Beam Y

Select All Unseleet All Up Domn
No

Elements
Type Hame
Hap
Area

Fig. 8.20 *“Printout Condition” window

The above figure contains a list of items to print. The items from “Area” to “Orient” are
the measurement items in particle analysis.

&= For the details of these items, refer to Sect. 7.9.
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Described below are the other items.

No.: Number of point analyses

Elements: Names and weight percentages are printed for up to three
elements.

Type Name: Chemical type name

Map: Image number

Type No.: Number of chemical type

Type Value: Numerical value used for chemical type determination

Stage X,Y: Stage coordinates

Beam X,Y: Beam position coordinates

The items are printed on a first-selected-first-printed basis. To change the order of
printing, select listed items displayed in the lower part of the window and change them
by clicking on the “Up” or “Down” button. When you print the items during actual
measurement, a text window will be displayed in the upper right of the display screen
and the printed items will be displayed in the text window as shown in Fig. 8.23.

8.1.10 Condition Load
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Click on the “Condition Load” button in the “Particle Analysis Condition Input” window,
and the “Condition File Load” window will be displayed as shown in Fig. 8.21.

In this window you can call out the analysis conditions for fully automatic particle
analysis that have already been registered, such as EOS Condition, Signal Condition,
Analysis Condition, Flow Condition, Printout Condition and Chemical Type. Click on
the analysis number you want to call out and click on the “Load” button, and then you
can call out the analysis conditions of that analysis number.

Particle

Condition File Load
Select Name GSR Sort Order

« Name <> Date

No. Name Date Comment

Al_Si02 Har-13-1998 Al on $i
Calibration Mar-13-1998 Save calib
EDSQLA Har-13-1998 EDS QLA

GSR Mar-13-1998 GSR No.l

GSR_2 Mar-13-1998 Part
Par_on_Si Mar-13-1998
tool Har-13-1998 part

Total 7 files 714875 Kbyte used.
245985 Kbyte free.

IPrint IRenameIDelete
I Load ICancel

Fig. 8.21 *“Condition File Load” window
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8.1.11 Condition Save

Click on the “Condition Save” button in the “Particle Analysis Condition Input” window,
and the “Condition Save” window will be displayed.

In this window you can record the analysis conditions for fully automatic particle
analysis that you have set (such as EOS Condition, Signal Condition, Analysis Condition,
Flow Condition, Printout Condition and Chemical Type) in a file. To store the analysis
conditions in a new file, click on the “New” button; enter a file name and a comment;
then click on the “OK” button. To overwrite on an existing file, select the file name and
click on the “Save” button.

8.1.12 Preset Measurement

XM-17560-1

Click on the “Preset Measurement” button in the “Particle Analysis Condition Input”
window, and the “Preset Measurement” window will be displayed as shown in Fig. 8.22.
Clicking on the “Acquire” button will start measurement. Example windows during
measurement are shown in Fig. 8.23. The top left window is a fully automatic particle
analysis window, in which the state of particle analysis, the present beam position and so
forth are being monitored. The bottom left window is a text window in which the results
of EDS semi-quantitative analysis are displayed. The top right window is the one in
which chemical type determination is displayed. A pie chart of EDS semi-quantitative
analysis is displayed in the middle right window. The bottom right window is a monitor
window showing the progress of measurement.

Preset Measurement

|| Group : JEOL
|| Sample : 85i02_Al
Accele Yoltage : 28.0 kv

|| Image Signal : COMPO
| No of Stgae : 9
| Kind of Analysis: EDS SQOT

Fig. 8.22 *“Preset Measurement” window
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Particle Analysis r Listing

Listi .
File Operation Particle Analysis =g Clear Close

Listing

Print 1 [Page Save Listing

Fig. 8.23 Windows during measurement

XM-17560-1



8.2 Preset Analysis

Select “Preset Analysis” from the “Analysis” pull-down menu shown in Fig. 8.1, and the
“Preset Analysis” window will be displayed.

If measurement conditions have been established, you can start measurement in this
window. In this case the realtime monitor is also turned on automatically.

8.3 Realtime Monitor

XM-17560-1

Select “Realtime Monitor” from the “Analysis” pull-down menu shown in Fig. 8.1, and
the “Particle Analysis Realtime Monitor” window will be displayed as shown in Fig.
8.24.

In this window you can monitor the state of particle-analysis progress. When you are
executing particle-analysis commands during fully automatic particle analysis, the
commands are highlighted.

Original map: Allows you to display the original image.

Show stage pos.: Allows you to display the position of point analysis on
an image.

Start monitor: Allows you to start the realtime monitor.

End monitor: Allows you to stop the realtime monitor.

Close: Allows you to close the window.

Original map '

Show stage pos.|

: Auto binérize
 : Manual binarize [46.000 -
E Labeling té connections, 1
- Delete frea [ 2.0001, [
.m;mDelete Coﬁagéfnessmf“.ﬁ:éb
.m:mbelete Max Length of Angmd

: Heasu;émérea, Area %, Sféé

_|
_
=
_|
=
=
=
_
_

lmtmgé;e St;ge L 51 Area

——
——
—

Fig. 8.24 *Particle Analysis Realtime Monitor” window
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8.4 Start Monitor

Select “Start monitor” from the “Analysis” pull-down menu, and the realtime monitoring
of fully automatic particle analysis will begin. Clicking on “Start monitor” again will
stop the realtime monitoring.

Once the realtime monitoring is started, the state of beam-image acquisition is monitored
in real time while beam images are being acquired. Also, a binary image, a labeled image,
point-analysis coordinates and so forth are displayed during particle analysis. During
point analysis, the beam position is displayed as a small rectangular mark on the display
window.

8.5 Show

You can display the original image, binary image, labeled image and stage-position
coordinates in the display window.

Stage position: Allows you to display the point-analysis coordinates.
Original map: Allows you to display the original image.

Binary map: Allows you to display the binary image.

Label map: Allows you to display the labeled image.
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8.6 Summary

After you have finished the measurement, click on the “Summary” button in the
“Analysis” pull-down menu shown in Fig. 8.1 and the “Summary ” window will be

XM-17560-1

displayed as shown in Fig. 8.25.

In this window you can make a summary of the results of qualitative analysis,
semi-quantitative analysis and quantitative analysis and print the results of particle

analysis.

List order Analysis Quantitative anal. 152/152 Check data
Group .o I Sample SKH_pana I

Ho. Comment
1-1 :

1-2
1-3

1-7
1-8

WMl S =1 o] ] | | B

1-9

Pl

1-4 :
1-5 :
1-6 :

Total
99.

92.

L
101.
103.
103.
102.
103.
102.

900
632
690
100
341
013
383
429
807

Select nll Clear al1 Single Some |
I Hass% I 100% I Atom I Hole% I Hass%&Atom

I Hormal I Stage I Standard

X Y

.426
.426
.426
.426
.426
.426
.426
.426
.426

I K-ratio I K raw I Het I BG- I BG+ ;

I L-value I Current I Total

I Chemical type I Particle I Calculator Chemical formula
I Row I Column I Data&hve. I Ave. only I Spreadsheet

I Type out

Stop

Filter Sort l-iass order Histogram

I Close

“Summary” window
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Click on the “Analysis” button in the “Summary” window, and you can select EDS
qualitative analysis, WDS qualitative analysis, EDS semi-quantitative analysis, WDS
semi-quantitative analysis, WD/ED quantitative analysis or particle analysis. When you
print out the results of qualitative analysis, a list of the identified elements classified into
A and B ranks is printed out. In addition, there are some more menus for particle analysis
as follows.

Chemical type: Allows you to print out all chemical types and
composition data, simultaneously. They are printed after
the sample number is printed out.

Particle Analysis: Allows you to display a list of items for which particle
measurement has been performed. Select the items you
want to print out. They are printed out before element
information is printed out.

Mass Order: Allows you to display a window on which to specify the
number of elements you want to print out. The names of
the elements and their weight percentages are printed in
order from high to low values. This button (Wt. Order) is
used when elements to be measured are not fixed as for
example in semi-quantitative analysis.

Sort: Allows you to display a window on which to select
elements to be sorted. In this window you can select
elements in the order of weight concentration from high
to low or in the order of particle size from large to small.

Histogram: Allows you to print the histogram distribution for each
specified item.

XM-17560-1



8.7 Phase Analysis (Option)

XM-17560-1

If you use the optional Phase Analysis program, you can combine particle analysis
results and element measurement results. In the “Analysis” section of the “Phase
Analysis” window shown in Fig. 8.26 you can additionally select WDS semi-quantitative
analysis, EDS semi-quantitative analysis and particle analysis. If you select “Particle”
(for particle analysis), you can process the measurement results of all the particles. If you
select “Semi” (for semi-quantitative analysis) or “Quant” (for quantitative analysis), you

can use the measurement results of the particles for which these analyses were performed.

If you execute WDS semi-quantitative analysis, EDS semi-quantitative analysis or
quantitative analysis in fully automatic particle analysis, selection items for particle
measurement are added in the “Elements” window of “Phase Analysis* shown in Fig.
8.27.

Analysis

|’\Hap
|\/ EDS Semi . |’\ Particle

Output

|\/Ht.% |’\Atom |’\Intensitg
I Close

Fig. 8.26 “Analysis” section of “Phase Analysis” window
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Elements

I Check Ratio

Element Minimum Max imum

Conditional

Fig. 8.27 *“Elements” window of Phase Analysis

In this window you can not only see the ordinary analysis such as the relationship among
elements, but also combine the particle measurement results and the element information
and process the combined results. For example, Fig. 8.28 shows the relationship between
area and compactness in particle measurement, and Fig. 8.29 shows the relationship
between area and element concentration.
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I Operation I Exit

Particle

Group : Particle
Sample : ED5_S5qt
UNKs = 7(1 - 9999)

=Y Plot

Compact.
Hax
Hin
Ave
Sig

Area
Hax
Hin
Ave
Sig

EDS_Sqt I Operation I Exit

EDS Semi-Quant.
Group : Particle
Sample : ED5_Sqt
UHKs - 38(1 - 38)

%-Y Plot

Area
Max 26.7200
Hin 1.1268
Ave 5.2084
Sig 5.3331

Zn wt.(Z)
Hax 1606 . 066000
Hin 0.0000
Ave 9.0567
Sig 20.6921

Fig. 8.29 Display example of area and element concentration (Zn)
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® Chemical Type window

You can color-code and display the analysis results for each chemical type. Clicking on
the Chemical type button in the Operation window of the Phase Analysis program
displays the Chemical Type window (Fig. 8.30).

I Ignore chemical type I Colored by chemical type
I Select chemical type

I TYPE_B (13) I TYPE_& (8) I TYPE_C (7) J 3_Learned (5h)
I 1 Learned (3) I 2_Learned (2) _Il-Ione (1)

I Apply Select all Clear all I Close

[~ 1gnore
[ Colored by chemical type
8 (White) 1 TYPE_B
2 _A
3 TYPE_C
h (Yellow) 3_Learned

1 Learned

- -
OK Clear Default Close

Fig. 8.30 Chemical Type window

The chemical types that appear are listed in the order of frequency of appearance (from

high to low). If you wish to display only the selected chemical types, click on the Select
chemical type button to select them, then on the Apply button.

If you want to display the analysis results color-coded for each chemical type, click on
the Colored by chemical type button and assign colors to the selected chemical types.
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