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Chapter Eight

Installing Mosaic Imaging Software onto a JEOL 6500/7000/7400 SEM

Special Note: Steps 1 to 8 may already have been completed if you followed the manual.

rPoNPE

Analysis Version 3.2 Build 8.31 or higher should be installed.
Copy the stage control DLL (STGJL7400.DLL) to the C:\Program Files\analysis folder.
Copy the stage control INI file (STGJL7400.INI) to the C:\Program Files\analysis folder.
Copy the 7400 remote control file (JL7400RM.DLL) to the C:\Program Files\analysis
folder.
Add the following lines to the ANALYSIS.INI file in the [StageL.ist] section.
Stage42=STGJL7400.DLL
INi42=STGJL7400.INI
Load42=1
Save the analysis.ini file after making these changes.
Create a folder called “MultilmageSave” in the C:\Program Files\Analysis\Module folder.
Copy the following files into this directory:

A. AMUTIL.INI

B. AMUTIL.SXU

C. MultilmgSave.ini

D. MultilmgSave.sxu

First Time Only: Load the Imaging C Module’MultilmageSave’ using the Add-In
Manager in the Special pull-down menu. Click the box so that a check-mark
appears, then click the ADD button

Add-In Manager

Awailable add-ins:

[lImaging C kadule 'ClipChan’ ﬂ Close I
Add...

x

[Cimaging C Module 'KWerd'

Cimaging C Module 'mFIFStackCompose’ |
Wimaging C hadule 'MultilimgSawve'

[(limaging C hodule "NmisSup' _l Femowe |
Cimaging C Module "TxRF

Cimaging C Module =RayDiff

[llmport and expaort filter far FLIR image files
Irmport Filter 'Biorad' ;I Help |

30-Deconvolution

File: C:\Program Fileshanaly3I3ydecon.dlx ;l
“ersion: 2.4.301
Copyright: & Soft Imaging System GmbH 2003 (BD)
Description: Blind Deconvolution, Inverse Filter, and Deblur Filters for 3-D
[~

10.

11. Repeat this procedure to load Stage Control and Stage Manager.



Add-In Manager

Avallable add-ins:

.

[C1Slider Measurements ;I Close
[CI5tack Intensity Measurement

¥|Stage Contral A
¥lStage Navigator

[C5teren Femove

[(ITelepresence Contral
[(WWater Inspectar

[(Wvater Navigator
CIwvell Nasigator = Help

30-Decomvolution

bl

File: C:\Program FileshanalySIShdecon.dix

Wersian: 2.4.3Mm

Copyright: B SoftImaging Systern GmbH 2003 (BD)

Description: Blind Deconvolution, Inverse Filter, and Deblur Filters for 3-D

[]

12. The ICONS to start these modules may appear at the bottom of the display. Drag
them to the top of the button bar.

ligllo#| je(| s [IEACT
13, DeFin:ErDcessingSequence RUNProcessingSequence

14. If the Analysis system is connected to a remote computer, instead of the JEOL
computer, the IP ADDRESS of the JEOL SEM will have to be typed into the
software.

15. Click START, PROGRAMS, ACCESSORIES, COMMAND PROMPT. Type
IPCONFIG, and make a note of the JEOL SEM IP address:

A. Server IP: 28.28.28.1 ??
B. 208.196.228.18 ??

16. The Analysis software will prompt you to type in these addresses automatically.



Microsoft Windows 2000 [Version 5.00.2195]

(C) Copyright 1985-2000 Microsoft Corp.
C:\Documents and Settings\Administrator>IPCONFIG
Windows 2008 IP Configuration

Ethernet adapter Local Area Connection:

Connection-specific DNS Suffix . : stayonline.net
IP Address. . . . . . . . . . . . : 172.16.1.184

Subnet Mask . . . . . . . . . . . : 255.255.255Rk9
Default Gateway . . . . . . . . . : 172.16.1.1

C:\Documents and Settings\Administrator>_

17. Choose the ADDAII active input channel.
asetinput

& ||| % |=] 2|
Videu =]

GrabBit Monochrame
ADDA passive
ADDA Il passive
. am ADDA active
ADDA |l active

| EDx
S ADDA I EDx

[

&

18. Go to the Configure Input window, and click the Magnification Tab.
19. Choose 7400 as the DEVICE.

20. In the REMOTE box, click the ON button box so that a check mark appears.



«
Input | Display I Format
Info | v Calibration hdagnification Image Intensity | Macro
hagnification: —nit
10000. 00000 e
200.00000 -
S00.00000 Set Unit.. |
1000, 00000
2000.00000 I_Autumaﬂ':
S000.00000
1000000000 =)
Device:
U A LI Resulting calibration
Fixel width: 0.02962 Prn
~Remote ————————— Pixel height 0.02962 prm
240 Pz | XPY ratio: 1.00000
] 4 I Cancel Help

21. Calibrate the magnification of the electron beam using the XY Calibration tab.

22. Select the EDX logical input.

Widaa
| m Grab8 i Monochiome

Ty ADDA passe

B oot 1 possion
AL, BCtra
ADDA Lackm

EEEIT X
o [ = | 7
|
=

23. Go to the Configure Input window, and click the Magnification Tab.
24. Choose 7400 as the DEVICE.

25. In the REMOTE box, click the ON button box so that a check mark appears.



26.
27.
28.

29.
30.

31.

Configure Input

Input

Info | v Calibration

hagnification:

10000. 00000

200.00000
500.00000
1000.00000
2000.00000
2000.00000
10000. 00000

Device:

Display I Format
tagnificatian Image Intensity |
—nit
[irr
Set Unit... |
[T Automatic

Dumrmy Femote

E

MNone

—Remote

v Cin Fead |

Macro

Resulting calibration

Fixel width: 0.02962 Prn
Fixel height: 002362
= ratio: 1.00000

X|

(0] I Cancel

Help

Calibrate the magnification of the electron beam using the XY Calibration TAB.

Start analSIS and go to the Preferences pull-down menu.

Click the SPECIAL, PREFERENCES, STAGE tab, and select the 7400 driver. This driver
reads the stage limits directly from the instrument without having to move and find the
limit switches. Click the CONNECT button. The 7400-not initialized should then change to

7400, indicating that the stage is initialized.
Click STAGE, DEFINE PROCESSING, and PROCESSING TAB.

Select MULTIIMAGESAVE in the Available Functions window, then click the ADD

button.

The MultilmgSave module should now appear in the Available Functions window in

the Stage Manager, Define Processing window.

Define Processing

Image Input  Processing I Measurementl

Avwvailable functions:

Current functions: File...

Erosion
Dilation
Maorph. Open
Marph, Close
Gradient

Top Hat Bright
Top Hat Dark.
Uszer filter
Convert image to 8 bit
Convert image to 16 bit
Frame

Dela

<4 Hemove

;I Multilrmg$ ave ;I

un
Test

Edit...

Dawn

HAHHEA.

[~

v Visualize

32.

| Addﬁ> |
ak I Cancel | Help

(op}




(End of Chapter 8)




Chapter 9

Large Area Mapping using Combined Beam and Stage Scanning
(Mosaic Mapping-Single Spectrometer Pass)

Mosaic Images and X-Ray maps are large images that are composed of a group of smaller
images. The analysis program creates these images by moving the stage to the center of the
first small cell and then scanning the electron beam over the entire cell. The stage then
moves to the center of the next cell and repeats until finished.

3 X 3 Mosaic Image

Cell 1 Cell 2 Cell 3
Cell 4 Cell 5 Cell 6
Cell 7 Cell 8 Cell 9

1. Tune the wavelength spectrometers to the elements of interest. Move the stage to
the area for mosaic mapping. Close all PFW programs, including Joywin, if
applicable. JEOL 6500/7000/7400 users will not have these programs.



2. Open the analySIS program. Check that your Stage DLL is initialized. Select
Special and then highlight the Preferences menu item.

I
Sktage 30 C-Module | Special  Window 7

El | i | hﬁd ﬂ Record Macro

Set as Defaulb-Macro

| El | =% | ¥ 3 RunMacro F5
Single Stem F10
F J M Add-In Manager. ..

m Reset Interpreter !
Lo TI Q Q | 4 Edit Button Bars...

Define Menu Bar. ..

Define Kevboard. ..

Define Macros. ..

Cefine Programs. ..
Configuration r

SCreen Saver

Extensions... Shift+Fa

3. This opens the Preferences window, select the Stage tab.




x|

Image | Wigw | File | Measure | Module |
Database | Diagram | IR | Repart Stage
Selection:

A dvanced MicroBeam Senes [Driver not initialized)

[elete
Properties...

Connect

il |

Limitz...

[ Show all

(] I Cancel | Help |

4. The stage driver requires initialization. Click the Limits button. The Advanced
MicroBeam Series driver window appears.

5. Special Note: For a JEOL 6500/7000/7400, choose the JEOL 7400 driver, and click the
CONNECT button. The stage initializes automatically and immediately, without going
to the limit switches. Click OK and skip to step 9. “JEOL 7400 Series Initialized” will
appear in the Selection Window.

Advanced MicroBeam Series il

The Stage will be driven ko the end switches during inikialization,
To avoid damage to the microscope and objectives, please
make sure that the path is unobstrucked,

Cancel |

6. Click its OK button. The stage drives to the lower limit switches, then reverses and
drives to the upper limit switches, and finally the stage returns to the original
coordinates.

7. The Preferences window indicates that the driver has been initialized.

10



x|

Irmage I Wiew I File I Meazure I Module |
Database I Diagramn I Tl I Repart Stage

Selection:

Advanced MicroBeam Senes

[Ielete
FProperties...

Connect

AL

Limits...

[ Show all

k. Cancel | Help

8. Click the OK button to return to the main analySIS display.

11



9. The next step involves configuring the mapping input. Press the F6 key to open the
SET INPUT dialog or click the SET INPUT icon.

[
Special  Window  F

o8 - @q 7 |
| Eem

10. Highlight EDX from the Set Input window as the logical input.

@ Setinput x|
885 =] |
Video =]
D@ﬂ GrahBit Monochrome
ADDA active
ADDA || active
i EDX»

g ADDA Il EDX

11. Click the Configure Input button.

|2 set Input x|
o[ | gy = 2|
ol VidlCDnFigure Input ;I

GrahBit Monochrome
ADDA active
ADDA || active

i EDX

ADDA [ ED

12



12. From the Configure Input window, first select the Magnification tab.

x
[nput | Dizplay I Forrrat I
Infa | Y Callbration | Magrification | Image Intensity | Macra
Chanrel
[EDX
Dezcription;
ADDA || EDx
Surmbal:
e
N i
Ok, I Cancel | Help |

13. Highlight the appropriate magnification for your maps. Here, 2000x is selected to
eliminate any Bragg defocusing issues. Also check that the instrument
magnification is set to this same value. A magnification of 1000X is fine for the

JEOL 7000 with Oxford Inca Wave spectrometer.

13



14. Select the Input tab.

x|
[npt | Dizplay I Format I
Infa | v Calibration Magnificatian I Image Intersity | Macro
t agnification: LInit
|m nm
200. 00000
500. 00000 Set Unit... |
1000. 00000
V¥ Automatic
Device:
IND”E j Resulting calibration
Pizel 15.88000 rirn
Remate Pisel 15.88000 nm
= On XA ratio 1.00000
0k I Cancel Help
x
Info | 1" Calibration | b agnification | Image Intensity | b acro
[nput Dizplay Foarrnat
— Active input channels —— 1 Timings
¥ | Channel 1111 ] S
Piwel & |1
I~ Channel2[2) [ e [£] ms
[~ Charnel 3[3] 0 Linetie [0.768 [3] s
[~ Channel 4 [4] ] P
I Charnel5(5] [ caen
O {* Concentration distribution
™ Charnel 6 [5] O|e ~ o
™ Channel 7 [7] B f Element diztribution
[ Channel & [8] C1i —lImage sige—————
[ Channel318] L2 yian  [788 [3] Pivel
[~ Channel 10 [10] ] _ _
[T Charnel 11[11] [ Height IE?E E Pixel
I_ Channel 12 [12] |:| F keep s ratio
I Channel 130131 [] [ i&cquire as 8 bit image
[~ Channel 14 [14] ]
[ Channel15[15]  []
[T Channel 16 [16]  []
Camera:  ADDA Il ED
Ok Cancel Help
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15. Check the correct number of Active Input channels (spectrometers for mapping)
and click the Define bar to edit the label and color schemes in the Define EDX
Channels window.

Channel 1: |Channel 1 Courter I‘I—@ Im
Chaniel 2 |Channel 2 Counter IE—E I Mo Fill j el |
Chaniel 3: |Channel 3 Counter IB—E I Mo Fill j Help |
Chantel 4 |Channel 4 Counter |4—@ m
Channel  |Channel 5 Countel IE_E m
Channel  |Channel & Countel IE_@ m
Channel  |Channel 7 Countel I?"—@ m
Channel  |Channel 8 Countel IB_@ m
Channel  |Channel 3 Counte IS_@ m
Channel  |Channel 10 Counte IT@ m
Channel  |Channel 11 Counte IT@ lm
Channel  |Channel 12 Counte IT@ lm
Channel  |Channel 13 Counte IT@ lm
Channel  |Channel 14 Counte IT@ lm
Channel  |Channel 15 Counte ITE lm
Channel  |Channel 16 Counte ITE lm

16. Type in the element designation in the Channel box, the Counter number indicates
the spectrometer designation and finally click the down arrow by the No Fill box to
modify the color displayed for each x-ray.

HEEEE R

17. In this example, mosaic maps for both AgLa and CuKa x-rays will be collected on
spectrometers 1 and 2, respectively.

15



Define EDX Channels

x

Charrel 1: [4ols  Counter [T [3] | I ~ |
Chamrel2: [Cuka  Counter[2 (3] [~
Charnel 3: [Channel 3 Counter [3 [3]
Channel & [Channel 4 Counter [+ [3] NEEOZDOH
[Channel5 | Courter [5 [3]

Charine
Charnel
Charnel
Charnel
Charnel
Charinel
Charinel
Charine
Charine
Chatine
Chatinel

Channel

Mo Fill

Cancel |
Help |

IEhanneI £  Counter IE

E

IEhanneI 7 Counter I?

E

IEhanneI g8  Counter |8

E

IEhanneI 9 Counter |E|

[<}]

IEhanneI 10 Counte |1 I

IEhanneI 11 Counte |1 1

IEhanneI 12 Countel |1 2

IEhanneI 13 Countel |1 3

IEhanneI 14 Countel |1 i

IEhanneI 15 Countel |1 a

IEhanneI 16 Counter |1 g

[0 (D] (0] [0 (D] (D] [¥0]

HoFill lid |
MoFil x|
MoFil x|
MoFil v
MoFil v
MoFil v
MoFil v
MoFil v
MoFil v
MoFil v
NoFil  v]
MoFil =]

18. Close this window by clicking the OK button.

16




19. For an Oxford WDS spectrometer, only one WDS mapping output is available, and
should be connected to Channel 1. For microprobes, choose up the total number of
WDS spectrometers that are available. The remaining input channels can be
connected to EDS mapping outputs.

Configure Input il

Irfio | #51" Calibration I M agnificaticon I Image |nternsity I Macro I
[nput Diizplay I Farmmat

[™ Channel 15 [15]
[T Channel 16 [15]

— Active input channels — Timings
W tglall] M6 )i |
: 1
M Cukal2] B Pixel time E ms
F E:anne:i[i] O | | Linetime 0768 E| s
annel & [4] O — Azquizition
[T Channel 5[5] [l L
[ £ Concentration distribution
[T Channel B [&] ] - - L
e H ; Element diztributian
[~ Channel 2 (8] RE 1| ~Image size————————————
[ Chanrel3(3] D10 wign  [768 [3] Phel
[~ Channel 10 [10] ] _ _
[ Chanrel 11 (1] []]73]| | Heignt [576  [2] i
[T Channel 12[12] [ : ¥ Keep ¥/ ratio
I Channel 13[13] L] [T Acquire as & bit image
[ Channel14714] [ |i ¢
0|
=

Camera:  [ADDA I EDX

k. Cancel Help

20. Choose the Concentration distribution Acquisition button to create counter x-ray
maps.

21. Next, choose an Image size, the following discussion illustrates how to calculate the
cell width and height. In this example, a square raster/display is used (horizontal
and vertical scan distances are equal) and the magnification is set to 2000 times.

22. First, determine the horizontal beam scan distance at 2000X on your instrument

using the Horizontal Distance measurement feature in analySIS. In the figure
below, the measurement indicates that the beam scans 65 microns.

17



23.

24,

25.

26.

27.

R

Decide on the total size of image needed to cover your area of interest. In this
example we will cover an area of Imm x 1mm.

Choose how far you would like the beam to travel for each pixel. Here, the beam
will travel 2 microns for each pixel.

Calculate the total mosaic resolution needed by dividing the total distance (1000
microns) by the stepping increment (2 microns) indicating 500 microns. It may be
necessary to round up or down to the next available resolution, i.e., 512 x 512
resolution.

Next, determine the total number of cells to be acquired by dividing the total mosaic
distance by the beam scan distance at the chosen magnification. For example, 1000
microns divided by 65 microns gives 15.4. This number is then rounded up to the
next integer, 16. Thus, our original Imm x 1mm square will be subdivided into 16
rows and 16 columns.

Finally, to determine each cell’s size, (width and height), divide the total mosaic
resolution by the number of cell rows. Here, 512 divided by 16 is equal to 32. Enter
this number or use the up/down scroll buttons in the Image size section to set the cell
pixel Width and Height. Only a certain number of fixed widths and heights are
available: 16,32,48,64,80 and so on up to 4096.

18



28. Lastly, set your Pixel time. In this example 10 ms was chosen.

Configure Input x|

[lia] | = Calibration | M agrific:ation I Irnage [ntenzity I acro
Input Dizplay | Format
—&ctive input chanhels———— — Timings
W Aala(l] | weltime I
10

W Cukal2] ] Pixel time 10 @ ms
™ Channel 3[3] ] Linetime [0.32  [] s
[T Channel 4 [4] ] it
[~ Chanrel55] [ S

Concentration distribution
W e e (o ||| @ Lot
™ Charnel 7 [7] 0 I? " Element distribution
[~ Channel 2 [2] L1 || ~Image size
[ Channeld(8] L1 wigh [z [F] Pisel
[T Channel 10 [10] ] _ _
™ Charnel 1 [11] [ Height [32 [3] Pise
[T Channel 12 [12] ] ¥ Eeep X/ ratio
I Channel 13[13] [ v fcquire as 2 bit image
[T Channel 14 [14] ]
[ Channel15[15] [
[ Channel16[16] [ [
Camera: DDA I EDH

k. Cancel Help

29. Click the OK button to complete this setup procedure.

19



30. Acquire a single scan x-ray map by clicking the Snapshot button, verify that an x-
ray map is acquired in single-scan (snapshot) mode.

File Edit Database Image Oper Measure Analysis Stage 30 C-Module  Special  Window 7
| D-Z-HBa &0l @ il ow (8o H e
ILEARN|I T| & #&= i % =

| s | &t & o | || M

=2 "& Images (1), T¥1 1 (800 %)

1 GEEx C)Q aAF @
Twl 1

M 2 2 1 47

src Fx  Dest Src 2 Mask.
Twl 1 -
m 3Z2x3dxd
Twl 2
J2x3ixid

31. Next the operator will define the area to scan. In this example we will collect a 1mm
x 1Imm grid. Move the stage to the center point of the area of interest.

32. Open the Stage Manager by clicking the Stage menu and then Stage Manager.

asure .ﬁ.nalysislﬁtage 30 C-Module  Special  Window 7

» [ .WF | &
I cquire Overview Image... I

| wol = Preferences. ..

| £ | & o mefine Autofocus,,

Autafocus I—
Define Processing. .. !
Execute Processing

20



33. The Stage Manager dialog opens. Click the Grid tab and set the Rows and Columns
to a value of 16.

i Stage Manager x|

] Hectanglel ) Circle Grid | Eﬂ Arhitrany I
— Define shape — Move stage

M T | | B
Rows: m@ — Scan
Calumps: m@ El @ Adjust Frame Distance |

MHumber of pozitions: 256 kMagnification: 20000
ok | Concel | Ee. | Hep | <«Detais |
Fozition distance Pozition route:

[ Xl = Horz comb -

FH | Horizortal BR.03 pm I— s T J
¥ Fit overview area

% Yertical I B5.03 pm

34. With the stage set in the center of the Imm x 1mm area, click the Set Center button
in the Define shape portion of the window.

35. Special Note:
A. Also, click the ADJUST FRAME DISTANCE button. This forces the beam

raster to beam the same size as the stage cell.

B. If the cells do not align properly, this can mean that you have to use the Scan
Rotation feature within the microscope to ensure that the X-Raster is
perfectly parallel to the X-Stage movement. On the JEOL 7000 at JEOL -
USA, a scan rotation setting of =5 degrees (via PCSEM) was used to align X-
Raster to X-Stage. This number will not be the same on every instrument,
but you will have to experiment with different scan rotation settings until the
beam and stage are perfectly aligned.

C. Choose Horizontal Comb in the Position Route window to minimize stage
backlash.

21



2) Grid (45 %)

x
(| Hectanglel ) Circle | Arbitrany |
Define shape —Move stage
iy M T v v B
Adset Centerf [] | ~Sean
Calurnpns: WE El gl Adjust Frame Distance |
Mumber of pasitions: 256 Magnification:  2000.0
ok | cCancel | Fe. | Hep | <Dt |
Pogzition digtahce——————  Position route:

| = Horz. comb -

B Horizontal B5.03 um I—UT"“_,
¥ Fit overview area

% Wertical I B5.03

36. After setting the center point of the grid for the mosaic, the operator may store the
coordinates for later use. To save these coordinates, click the File button.

i Stage Manager x|

] Hectanglel ) Circle Girid | rbitrany I

— Define shape————— [~ Move stage

W v
Fows: m@ —Scan
Colurmns: m@ El EI &djust Frame Distance |

Humber of pozitions: 206 Magnification; 20000
ok | cancel | Eie. V\,\J& Hep | <<Detais |
Position dizgtance Pozition route;

[ & = Horz. comb -

EH ] Horizantal B3.95 pm I— ElEs i J
¥ Fit overview area

% Wertical I E295 pm

37. This opens the File In/Output window. Type in a name for the file, it will have a
STB extension. The newly created file is located in the Stage subdirectory of
analysSIS.
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_ioix]

File: Close
Jangnd] Bx16 0707 0:

Save
[Lmad

[Velete

Help

[l

38. Click the Save button to complete the task. Then click the OK button of the Stage
Manager window.

23



39. Click the Stage menu and Define Processing... item.

|Stage 30 C-Module  Special  Win

¥ Stage Manager... | i
Acquire Cverview Irnage. .. -
Preferences. ..

mefine Autofocus, .,

| IR =]

Sutafocus |

Define Processing. ..
Execuke Processing

40. Opening the Define Processing window. Click the Image Input tab if it is not up.

Define Processing

Image [nput I F'n:u:essingl Measurementl

—Source of images—— — Stage

Eile...

'y étaga Dangrid1Ex16 070 -

Bun
" |mage file senies

Test
 Live acquisition =

ekl §

£~ Image manager Edit...

— Focus

Max Mo, of [terations: ;
™ Autofocus Edit focus... |
[33393 E| =

" Manual focus
Test image:

I_I—@ ' No foous ;I
E I Cancel | Help

41. Highlight the Stage coordinate file to be used.

24



42. Select the Processing tab in the Define Processing window.

Define Processing

Image Input  Processing | Measurementl

Awailable funchions: Current functions:

Save Image Series N Hulimasae |

Shading Correction
Rank, Filter
Sigma Filker
Separator

Gray Thresholds
Color Thresholds
Binarize

Auto, Thresholdz
Detect

Erogion

Drilation

tarph. Open ;I

<< Remaove | Addz |

V¥ Wizualize

Ok I Cancel | Help |

43. The MultilmgSave function should appear under current functions list. Click the
MultilmgSave function and then click the Edit... button. This opens the MIS
Folder dialog. Here the destination folder for your images is created or selected.

Musraider 2| x|

Laak jn: IE Dans Mosaic Tests j 4 = Ef-

Folder narne:

4

44. Click the OK button, returning to the Define Processing window. Click it’s OK
button.

25



45. In the example about to be collected a grid of 16 x 16 cells or 256 total will be
collected. It is possible to start the cell numbering at 1 in order to keep track of the
acquisition progress. Before starting the acquisition, click and drag any images
located in the image manager to the trashcan below. Then highlight the first image

buffer.
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‘M analysIs

File Edit Database Image Oper Measure Analysis Stage 30 C-Module Special Window 7
I0D-=-H@ &6 o[ BR[|,
LEARN| I T|lw|o=sm%|m> -
w i Jemi=lcoa| |M]

nages (1), Image 1
1 A F& & &
Image 1
S

M2 [ M

Src fr Dest Sz Mask
O W eeee
1] pee

D Y

1] Fiene

] peae

e
2] Fete
o 5575 o
1] Eee
o) 5
o 755
iz I
(] Fietee
(1] FAEa
(L] Fetat
(e 5
D I
w5

@9

46. Click the Stage menu and then select the Execute Processing... item to start the
mosaic acquisition sequence.
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i | Stage 30 C-Module  Special  Win

Stage Manager... ﬁ
Acquire Overview Image. .. I
Preferences. ..

Define Sutafocus,
Autofacus

N ot 01 R0 PSS

Define Processing. ..

Execute Progessing

47. All of the x-ray images will be collected as defined above and stored in.

48. Use the Stage Navigator to piece the entire mosaic image together. Open the Stage
Navigator by clicking its icon.

Skage Mavigakor

x|
- Rl

4
49. Click the Open Folder icon and find the location of the current sample. Highlight
the X-ray element of interest.
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x|
E&8-2 /2

Open an image series folder 2| x|

Look jn: | ‘=3 2004-07-02-09-45-32 = &« & eF BE-
EDX, Agla
| 1ED®, Cuka

Folder name:  |ED:, Agla ] |

[T Bebuild the global cverview Cancel

50. Each folder under the main storage directory is coded by date and time of
acquisition. Double click on the EDX, AgLa folder.

Open an image series folder 7| x|

Look in: | 3 ED, AgLa |« @k B

Faolder name:  |C:\Dans Mosgaic Testsh2004-07-02-03-43-325EC Ok |

™ Rebuild the global overview Cancel

51. Click the OK button, initializing the loading of all 256 cells for AgLa into the Stage
Navigator.

29



52. Next, from the Image Mode icon, select the Interest Area Mode menu item. This
highlights a colored single frame box (red) that may be dragged across all of the
AgLa cells to group them into one image.

x|

+ Stage Mavigator: EDX, Agla

ZR-|8& 2
ingle Image Mode

53. Drag this box to the lower right hand corner and release mouse, creating a new
image called Interest area in the Image Manager.
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54. The Image Manager and combined image are shown below. Note it is 510 x 510 x

8hits in size.

1
Interest area

228}
Q

_ni%

FHEM: -QQ(aAF @

M2 @ [0 i

Src Jfx Dest arc 2 Mask,

0 Blsigusrone
Ea] = I
| P
o
=

e
|t
|
D 75 o

am Image 10

55. Highlight this image and go to the File and Save As menu to store this mosaic. All of
the individual cells are stored in this directory as well.
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56. Edit the Save Image As window as appropriate.

Save Image As 7| x|
Save in: Ia EDH, Agla j - e -
[ EDx, Agla_Overview tf [ EDE, AgLal07.bf b EDx, AgLali7.tif =
[ EDx, AgLan. ki [ ED2, AgLa10s.tf [ ED3, AgLat s, [
[ EDx, AgLal. ki [ ED2, AgLa109.tf B ED3, AgLal 19, [
[ EDx, AgLato.tif [ EDY, AgLati.tf [ EDy, AgLatz tif [l
B EDx, AgLaton.tif B D, AgLalio.f B EDx, AgLalzo.tif k]
B EDx, AgLaiol.tif B EDx, AgLaiil.bf B EDx, AgLaizi.tif ]
[ EDx, AgLatoz.tif B D, AgLatiz F# EDx, AgLatzz.tif ]
B EDx, AgLaloz.tif B D, AgLallz.bf E# EDx, AgLalza.tif =
B EDx, AgLalod.tif B D, AgLali4.bf F# EDx, AgLalz4.tif =
B EDx, AgLalos.tif B D, AgLalls.f F# EDx, AgLalzs.tif =
B EDx, AgLalos.tif B D, AgLalie.bf F# EDx, AgLalze.tif =
KN I i
File name: -'l'-.|:|La j Save I
Save as type: ITagged Image Farrnat [*.tif] j Cancel |
Compression; Mane Options... | Help |

57. Click the Save button.

58. Return to the Image Manager and click on the second buffer (CuKa).

22 3 [ (@
Src Fx  Dest Src 2 Mask

Interest area |-~
m B10x510x8

Image 3
/B3 xB7Ex 8

g |
gl |

59. Go to the Stage Navigator, find the corresponding image storage location and open
the image.

Image 4
7EEx 576« 8
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60. Drag the Interest Area box to cover the entire mosaic and then save the grouped

mosaic as described above.

PR Images (2), Interast area {100 %o)

A Q] A4F O

£ @ O B H

2
Interest area

@93 [ 6

Sc fx Dest Sz Mask
5] - Bt
aEs
| [FmE
Co 075
FT] R
oo 5
[Pt
| [FRSE
D 7
[

61. Both collected mosaics are displayed below.

EIET
P @ C® Q|8 |

(End of Chapter 9)
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Chapter 10

How to Acquire Mosaic X-Ray Maps at Multiple Stage Locations

This example will illustrate the procedure to set up two different stage locations on a
mount, at which x-ray mosaics will then be acquired.

The initial set up follows closely the Mosaic Mapping-Single Spectrometer Pass document.
Check that the Stage Driver is initialized. Configure the mapping inputs for the elements
of interest, in this example Cu and Ag. Check the magnification settings.

The two areas will cover a 500micron x 500micron square area, stepping and collecting
every 2microns. The overall resolution will be 256 x 256 and we will collect 16 cells in a 4 x
4 pattern, with each cell having 64-pixel width and height. The pixel time will be set at

10ms.

Configure Inpuk

| v Calibration I I agnification I

Image Intersity I tacmo I

Info
[puat Dizplay Format

—Active input channels — Timings
W &ala[l] 16 el time |

{ 10
M Cutalz] B Fixel time @ s
I~ Channel 3 [3] CO| | | bnetime Joss  [3]s
[~ Channel 4 [4] 0| Iy
™ Channel5[5] [ [ | [easten————

0 &% Concentration distribution
[ Channel & [5] L= o
™ Channel 7 [7] O F; " Element distribution
[™ Channel & [8] L] |i —Image size————————————
[ Channeld(s] — LI wigh  [6s [2] Piel
[T Channel10[10]  [] . .
[~ Channel 11 [11] n Height |E4 @ Pixel
[ Channel1212] [ | | ¥ Keep/Y ratio
[ Channel 13 [13] L] ¥ Aequire as 8 bit image
[~ Channel 14[14] [ ¢
[~ Channel15[15] [ ¢
[T Charnel 16 [16] [ |
Camera:  ADDA | EDX

k. Cancel

Help
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Next, the operator will establish the areas for each mosaic. Move to the first area.

Open the Stage Manager dialog. Select the Rows and Columns, Define the center of the
mosaic. Store the coordinate locations, click the File button.

=
1 % @ Auto VIQ Q ‘ @ i
Image 1 V...
4 (Wimaget [ Eorsae x|
O Fleclanglal 2 Circle Grid | Abitrary I
g
> Define thape ~Movestage
L WA v v
I
Rows: l_“E ~Scan
= m Colurns I 4 E EI gl Adiust Frame Distance
Src fr Dest Stz Mask
Image 1 " Murmber of positions: 16 Magnification:  2000.0
!J 766576 % B | 0K | Conesl | Fie. | e | ¢Detais |
(&
| 1024 % 10248 @ Position distance | Pasition route:
Image 3 = Horz. comb 2
e el R
Image 4 ¥ Fit overview area
E !?EEXE?EXE % Verlical £5.03 pm
@ - Image 5
TBBxE/Ex 8
= —J- s _ioixi
TBEx 576 X G File: -Close
- Image 7 Breal dxdgric -
VBB« B7E x 8 DangridiBx16_070104 Save |
Image 8 Load
||t [
@ - Image 9 [elete |
7B xB7ExE
- Image 10 el |
0 7R X B7R XA Z
== mmml Image 11

Enter the name of the first area in the File In/Output dialog. Click Save button.

Move to the second area to collect, find it’s center, then click the Set center button under

Define shape. Store the second set of coordinates, under the File button. Save Area 2
coordinates.

=

File:

LCloze

Areal_dwdagrid Save

Dangrid1616_070104
Load

LElete

Help

[ELLER

Click the OK button to close the Stage Manager.

35



Next, open the Define Processing window and select the Image Input tab.

Define Processing

Image Input I F'n:n:essingl Measurementl

|

—Source of images—— — Stage File
Areal_4wdgrid ﬂ —
Aread Axdagrid Fium
" Image file series Dangrid16x16_070 r =
- - default - i
Test
£~ Live acquisition ;l
" Image manager Ll
— Focus

b ax. Mo, of [kerations: .
™ Autofocus Edit focus. . |
33399 E|

Test image:

I_I—@ ' pofocus =l
k. I Cancel | Help

Y

" Manual focus

Highlight the first area to run and click the File button.

36



Define Processing

Image Input I Processing| Measurement |

|

— Source of images—— — Stage =
o
iR AreaZ_dwdgrid P
" Image file series Dangnd1B=16_070 =
: - default - et Tot
" Live acquisition — |
™ |mage manager Edit... |
—Focus

bax. Mo, of [terations: ;
" Autofocus Edit focus. .. |
[33333 [3] =

" Manual focus

Test image:
I_I—E % Plofocus e
k. | Canicel | Help |
T CIECTTE _(olx
File:

Cloze

Save
[Load

[Melete

Help

Lkl

Type in a label, here, Proc Areal and click the Save button. Repeat for Area 2.

il x|

Save

Load

Delete

Help

[F el
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The location for storage of all cells and mosaic information is set in the Processing tab of
the Define Processing window. Click Edit and select the appropriate location from the MIS

Folder window. The Processing Sequence name is appended to the sub-directory name
(date and time indicators).

The next step is to define the processing sequence, click the Define Processing Sequence
icon.

T

DefineProcessingJequence

This opens the Define Processing Sequence dialog

Define Processing Sequence

Processing sequence

x|
Ik, |
_ conaal |

Cancel

If there are any old Processing sequence listings shown, delete them now, unless you wish to
rerun them. Add the relevant tasks, click the Add button. The Load Processing window
appears.
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Select the first area to be run. We have designated it Areal.

Laak jr: Iﬁ Process j = ¥ Ea-

- Proc Areal MIL
ef} Proc Areaz MIL

Histomy

&

O Ju]

o
.2

by Documents
tdy Computer

File name: I j Open I
Files of type: [ MIL Files( MIL) | Cancel L
o

Highlight Proc Areal.MIL and click Open. This loads the first Processing sequence.

Define Processing Sequence x|
Processing sequence QK |

Z:\Program Files\analvsISiProcess\Proc Areal,MIL
Cancel

Delete |
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Add the next one, Area2 in this example.

Define Processing Sequence x|
Processing sequence ok |

C:\Program Fileslanaly3IsiProcess\Proc Areal,MIL
Z:Y\Program FileslanalwSIS\Process\Proc Areaz, MIL Cancel

Delete |

When done entering the sequences you wish to run, click the OK button.

From the main analySIS program, click the Run Processing Sequence icon.

|RunP‘ru:ucessingSequence |

This executes the processing sequence, allowing the x-ray mosaics at various locations to be
acquired.

The file structure is similar to earlier described.

[=1-{_] Dans Mosaic Tests

E| {:I 2004-07-02-09-49-32

-7 EDX, AgLa

-] ED¥, Cuka
2004-07-02-14-453-51Proc Areal

-] ED¥, AgLa

¢ L] EDY, Cuka

El {j 2004-07-02-15-01-09Proc AreaZ
-] ED¥, AgLa

-] ED¥, Cuka
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At the conclusion of the mosaic collection, the data is processed as described previously.
The Stage Navigator is opened, all of the cells are loaded, and then combined into one
image.

x
SH-QQE ?

The final image is then saved.

Save i I — EDx. Agla j = £ E-
@ EDY, Aqla_Overview.tF [ EDY, Aglad. b
& EDx, AgLao b ] e, AgLas b
B ED, AgLal bF B ED, AgLas b
[ ED¥, AgLalo.tif ] EDy, AgLa7 b
[ ED¥, Aglall .t ] EDy, AgLas b
B ED¥, AgLalz i B ED, AgLas b

& ED, AgLals.kf
E EDy, AgLal4 b
[ ED¥, AgLals.tf
& EDy, AgLaz. b
[ ED%, AgLaz. b

File hame: I.f-\rea'l_ﬁgmnsaiu:eh:dl j Save I
j Cancel |

Carpression: Mane Options... | Help |

Save ag type: ITagged Image Farmat [ tif]




Areal

T
A Q)| )F| O

Area?2

ST
PEF CQ )R |0

(End of Chapter 10)
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Chapter 11

Acquiring X, Y, Rotation X-Ray Maps

To Be Continued

(End of Chapter 11)

Chapter 12

Magnification

Magnification Table

Magnification Fixel wicth Fixel height 0K
pm Hrm
S00.00000 0.59242 0.59242 Cancel

Add

Delete

Delete Al

1/ pixel width: O

LS

1/pixel height Help

Magnification %

A proper Magnification calibration should create a linear graph.
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Configure Input

Input | Display |
Infa | ~ Calibration bagnification | Image Inter
hagnification: — LInit
1000000000 L
200.00000 - L\\E‘
S00.00000 Set Unif... |
1000, 00000
2000.00000 [~ Automatic
S000.00000
10000.00000 =]
Device:
Set Units to Microns
Chapter 13

Testing Stage Movement

x
] Rectangle | O Circle Grid | Arbitrany |
—Define shape———— —Mowe stage
8 | Wil «|] 1 F“L M| BB
Faows: I—EE —Scan——— I"\|N ek Position
Colurnns: I—EE Bl & Adjust Frame Distance
Mumber of positions: 25 Magnification: 10000.0
ok | Cancel | File. | Help | <«Detis |
—FPosition distance Fasition route:
B Horizontal: IW Iy Ié Horz. comb j
¥ Fit overview area
% Weartical: I 033 pm

1. Click the Next Position Button to move the beam to the center of cell 1.
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2) Grid {51 %)

2. The beam will move to the center of cell 1.
3. Record the X stage position of the JEOL 7000 using PCSEM.
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v Stage Manager _X

O Rectangle | O Circle Gridl | B Arbitrary

—Define shape ————— —Mowe stage

Gl ] dr 2] ] =
Fuowes: I—E @ — Sean MNext Position

Columns: I 5 % @l | Adjust Frame Distance

4. Click the Next Position button to move the stage to the center of cell 2.

2) Grid {51 %)

4. The beam should move to the center of cell 2.
5. Record the X stage position of the JEOL 7000 using PCSEM.
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Mumber of positions: 25

Ik | Cancel | File... |

—FPosition distance

EH 1  Horizontal: I 3791 pm
g

% Yerical: I 033 pm

6. Subtract the two X positions. X1 — X2 = Horizontal Position Distance.
The sum of those two numbers should be the same as the number that appears in
the horizontal Position Position Distance box above.

End of Document

47



	November 29, 2005
	SIS Mosaic Imaging Manual

	Imaging System: Soft Imaging Systems GmbH
	WDS System: Oxford Inca Wave
	Fielname: JEOL650070007400MOSAICMANUALrev1.doc
	Chapter Eight
	Installing Mosaic Imaging Software onto a JEOL 6500/7000/740
	Load42=1

	Chapter 9
	Large Area Mapping using Combined Beam and Stage Scanning
	(Mosaic Mapping-Single Spectrometer Pass)
	Chapter 10
	How to Acquire Mosaic X-Ray Maps at Multiple Stage Locations
	This opens the Define Processing Sequence dialog


