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5.1  Sample Session Overview
Procedures in the Sample include aligning navigation, navigating to analysis locations, creating analysis positions, defining analysis areas and obtaining a SXI images.  Perform the Prep and INTRO section procedures before performing these procedures.  

The goal in the Sample session is to define (and select) analysis positions that can be moved under the Analyzer during XPS acquisitions and to define the X-Ray “rastered” analysis area(s) that will be analyzed at each analysis position.

Analysis positions are defines as:

Positions created on an Intro photo or SPS photo

These positions will contain an associated analysis area [Point, Line, Area or HP].
Positions assigned to a saved SPS image
Positions assigned to a saved SXI image
Positions recorded for a saved Map image

These positions each have an image size or field-of-view associated with them.
These positions will contain one analysis area or multiple analysis areas associated with them [Point, Line and/or Area] that are defined within the Saved Image Viewer.
When a XPS acquisition is started; all of the Valid-Active positions will be sequentially moved under the analyzer for the requested acquisition.  The X-Ray gun raster will be programmed to excite the corresponding analysis area at each analysis position.  Point, Line or Area analysis areas will be analyzed when low-power X-Ray settings are used for analysis.  HP (high-power) analysis areas will be analyzed when HP X-Ray settings are used for analysis.  
Line acquisitions require a Line analysis area be defined and Active.  Map acquisitions require an Area analysis area be defined and Active.  HP acquisitions require a HP analysis area be defined and Active.  If the defined and Active positions in the Sample session do not match the requested acquisition; the user will be notified.  
If a pre-acquisition Z-Align is performed; the new Z height determined for each position will be applied to the Z parameter for that position for future use.
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The Sample Session display is divided into a “left” Output Area and a “right” Input Area. The interactive Platen Viewer, Position List Table and SXI Viewer occupy the “left” Output Area. The SXI Viewer area will toggle between the SXI Live Viewer and the Saved Image Viewer (when SXI, MAP or SPS files are selected in the Position List Table).    Each area provides a “right click pull-down context menu” with automated position management and navigation tasks.

There are four main application tabs in the “right” Input Area associated with position management and navigation. These are the Platen Manager, Position List, SXI and Stage tabs.  These will be described later.
Session: Split Screen Mode

Generally all three viewers are displayed in the “split” view as there is considerable interaction between all three menus.  Clicking the full screen icon [image: image2.png]


 in the upper left corner of each display will change a split view to a full screen view for that viewer.  Clicking the corresponding tile icon[image: image3.png]


 in the upper left corner of the full screen view will change back to a split screen view.
5.2 Sample: How To

5.2.1 Calibrate the Stage Rotation Offset
Open the Sample > Stage > Properties > Rotation window.  The Rotation tab of this box is used to calibrate the CompucentricR and Zalar operations.
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Recommended Method  
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Alignment Markers near right and left edge of Platen
The Rotation Offset (deg) calibration is performed to calibrate the X and Y stage moves so they are aligned with the X and Y edges of the platen.  The two horizontal alignment markers near the right and left edges of the platen will be captured using the SXI viewer.  These XY pairs of stage coordinates will be used to determine the angle that the stage needs to be moved to remain aligned to the X axis of the platen.

1. Set the Rotation Offset to 0.
2. Set the Rotation Center X and Rotation Center Y to 0.
3. Set the X = 36.5 and Y = 0 and Z = 24 and Tilt = 45 and R = 0 and click the Drive All button
Warning: A Drive All is required after changing parameters on the Rotation tab to synchronize use of new parameters.
4. Align the Z height of the sample using the Z-Align operation or optimize Z for best focus with the SXI imaging.

5. Start a SXI acquisition in the Fast mode with a field-of-view of 1000um.

6. Use the Point-n-Click within the SXI viewer or XY stage moves until the center of the platen alignment marker appears at the Cross Hair of the SXI viewer with a field-of-view of 200um.

7. Click the Point1: Set button in the Rotation Offset Calibration menu to record the XY coordinates.
8. Change the SXI field-of-view to 1000um

9. Set X to -36.5 and hit the X Drive button.

10. Use the Point-n-Click within the SXI viewer or XY stage moves until the center of the platen alignment marker appears at the Cross Hair of the SXI viewer with a field-of-view of 200um.
11. Click the Point2: Set button in the Rotation Offset Calibration menu to record the XY coordinates.
12. Click the Calibrate Offset button in the Rotation Offset Calibration menu.
A new value will be entered in the Rotation Offset (deg)
13. Enter the values X=0, Y=0 and R=0

14. Click the Drive All button on the Stage tab to drive back to the center of the platen and to begin using the new Rotation Offset (deg) parameter.
Warning: A Drive All is required after changing parameters on the Rotation tab to synchronize use of new parameters.
15. Initialize the stage to download the Theta Orth value in the Motor Diagnostics window.  This value will be used to properly define the Angle Resolved platen’s 0 and 180 degree positions.

Alternate Method  

[image: image6.png]Rotation Offset Calibation




The Rotation Offset (deg) calibration is used to calibrate the X and Y stage moves to be aligned with the X and Y edges of the platen.  Two positions along the top edge of the platen will be captured using the SXI viewer.  These XY pairs of stage coordinates will be used to determine the angle that the stage needed to be moved to remain aligned to the top X axis of the platen.

1. Set the Rotation Offset to 0.
2. Set the Rotation Center X and Rotation Center Y to 0.
3. Set the X = 5 and Y = 30 and Z = 24 and Tilt = 45 and R = 0 and click the Drive All button
Warning: A Drive All is required after changing parameters on the Rotation tab to synchronize use of new parameters.
4. Align the Z height of the sample using the Z-Align operation.

5. Set Y to 37.5 and click the Y Drive button. 

6. Start a SXI acquisition in the Fast mode with a field-of-view of 1000um.

7. Use the Point-n-Click within the SXI viewer or Y stage moves until the top edge of the platen appears at the Cross Hair of the SXI viewer with a field-of-view of 200um.

8. Click the Point1: Set button in the Rotation Offset Calibration menu to record the XY coordinates.
9. Change the SXI field-of-view to 1000um

10. Set X to -15 and click the X Drive button.

11. Move Y until the top edge of the platen appears at the Cross Hair of the SXI viewer with a field-of-view of 200um.
12. Click the Point2: Set button in the Rotation Offset Calibration menu to record the XY coordinates.
13. Click the Calibrate Offset button in the Rotation Offset Calibration menu.
A new value will be entered in the Rotation Offset (deg)
14. Enter the values X=0, Y=0 and R=0

15. Click the Drive All button on the Stage tab to drive back to the center of the platen and to begin using the new Rotation Offset (deg) parameter.
Warning: A Drive All is required after changing parameters on the Rotation tab to synchronize use of new parameters
16. Initialize the stage to download the Theta Orth value in the Motor Diagnostics window.  This value will be used to properly define the Angle Resolved platen’s 0 and 180 degree position.

NOTE: Changing these values will alter the Navigation Alignment for the Lowmag, Highmag and SPS photos and Center of Rotation Calibration and will require these operation to be performed again.

5.2.2 Calibrate the Stage Center of Rotation Offset

Open the Sample > Stage > Properties > Rotation window.  The Rotation tab of this box is used to calibrate the CompucentricR and Zalar operations.
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The Rotation Center values are used to perform CompucentricR moves and Zalar moves.  The Rotation Center Calibration is used to pick two sets of three parameters`[X, Y and R] for a know feature on the sample holder to use for calibration.  These two sets of parameters should be for the X, Y and R location of the same feature at a reference R and a second R value 180 degrees different.

The Rotation Center area will store the calibration offset values for X and Y that are determined by the Calibrate routine.

1. Install and/or locate a sample approximately 10mm from the center of the platen that has a unique feature such as a hole, cross-hair or corner that can be recognized from multiple rotated views.
2. Set R to 0 and click the R Drive button.
3. Set the Tilt to 45 and click the T Drive button.
Note: this calibration will only apply to one tilt angle.

4. Move the stage to the feature.

5. Align the Z height of the sample using the Z-Align operation.
6. Start a SXI acquisition in the Fast mode with a field-of-view of 1000um.

7. Use the Point-n-Click within the SXI viewer or Y stage moves until the top edge of the platen appears at the Cross Hair of the SXI viewer with a field-of-view of 200um.

8. Select the Set button across from the Point 1:
The X, Y, and R values from the current stage position will be used to update the Point 1: parameters.

9. Set R to 180 and click the R Drive button.

10. Drive the X and Y axis of the stage to center the same distinct feature at the SXI Cross Hair.
11. Select the Set button across from the Point 2:
The X, Y, and R values from the current stage position will be used to update the Point 2: parameters.

12. Select the Calibrate Center button.
New values for the Rotation Center X and Rotation Center Y parameters will be updated and the center of rotation will be calibrated.
13. Enter the values X=0, Y=0 and R=0

14. Click the Drive All button on the Stage tab to drive back to the center of the platen and to begin using the new Rotation Offset (deg) parameter.
Warning: A Drive All is required after changing parameters on the Rotation tab to synchronize use of new parameters
NOTE: Changing these values will alter the Navigation Alignment for the Lowmag, Highmag and SPS photos and will require this operation to be performed again.

Confirm Compucentric Rotation 

1. Set Sample/Stage fields X=5, Y=5, R=0, T=45

2. Select Drive All
3. Point-n-click in the SXI Live Viewer to center the hole in the viewer.
Adjust Z if needed
4. Set R to 180

5. Select Drive Rotate [this will perform a Compucentric Rotation]

6. Confirm that the feature is still centered in the SXI image..

Note: If the Compucentric moves do not return to the same feature; the Center of Rotation calibration may need to be performed.  This procedure is only accurate at the Tilt angle of the sample that was used at the time the calibration was performed. 

Confirm Zalar Rotation

1. Select the Sample > Stage tab. 

2. Enter a Zalar rotation speed.  A typical value is 1.  
Note: With X, Y locations > 5mm from the center, this value may need to be reduced.  A message box will alert the user of this need.  With X, Y locations too far from center, the Zalar operation will be out of range of the X, Y compensation parameters and a message box will alert the user of this limitation.
3. Click the Rotate and Stop Rotate buttons to begin and stop the Zalar rotation.
Zalar will rotate the stage to a rotation value of 0 and then will rotate with simultaneous X and Y moves to keep the current stage position at the center of rotation. 
Note: If the Zalar moves do not remain stationary about a feature; the Center of Rotation calibration may need to be performed.  This procedure is only accurate at the Tilt angle of the sample that was used at the time the calibration was performed. 

5.2.3 Calibrate the Eucentric Tilt 

1. Install the 300 line-per-inch grid on the Angle platen.

2. Load and transfer this platen to the Stage station.

3. Locate the center marker on the 300 lpi grid. 

4. Set Tilt to 10

5. Perform a Z-Align. 

6. Use Point-n-Click to align the center marker on the grid with the SXI Cross Hair
7. Use the Add icon to add this stage location to the Eucentric Tilt Positions table on the Stage Properties Tilt tab. 

8. Change the Tilt to the next value [typically 20]

9. Repeat alignment to optimize the Z and Y  positions

10. Add this stage location to the Eucentric Tilt Positions table on the Stage Properties Tilt tab.

11. Repeat this to record 3-8 positions in the table ranging from 10-80 Tilt
12. Click the Tilt Correction button.

13. Move the Tilt throughout the range and confirm that the grid remains aligned.

14. If there is a need to re-optimize the Z height after a Tilt move, then perform the Refine Z calibration procedure.

Eucentric Tilt Refine Z Procedure

1. Clear all positions in the Eucentric Tilt Positions table

2. Locate the center marker on the 300 lpi grid. 

3. Set Tilt to 30

4. Perform a Z-Align. 

5. Re-Center the marker in X and Y
6. Add this stage location to the Eucentric Tilt Positions table on the Stage Properties Tilt tab. 

7. Change the Tilt to 45

8. Optimize the Z  height

9. Add this stage location to the Eucentric Tilt Positions table on the Stage Properties Tilt tab.

10. Repeat this with a Tilt of 60

11. Click the Refine Z button.

5.2.4 Calibrate the Navigation Alignment

This option allows the user to map the UV coordinates in a Position List Table to the XY positions of the system Stage. Once this mapping has been accomplished using three known features on the sample, confident navigation to other features or positions on the sample can be accomplished.

Alignment is accomplished by selecting a position from the Position List Table and driving the Stage to a location that centers that position’s feature in a live SXI image.  At this time a record of these UV and XY positions are saved.  With three sets of these coordinates; proper Stage mapping to Platen Viewer photos is achieved.
Alignment Type: 

The Low Photo; High Photo or SPS button will automatically be selected when a position in the Position List Table is selected. This determination is a result of which image (photo) was used in the Platen Viewer when the selected “highlighted” position was originally created.   

Pinning: 

Selecting (depressed) a Pin will store the current Platen Viewer UV positions and the current Stage XY values to define this Pin’s mapped values.

Note: with two-or-three Pins selected (depressed); the navigation software will provide StageXY navigation “mapped” to the Platen Viewer UV locations.
De-selecting (un-depressed) a Pin will remove that pin’s definition from the navigation algorithm.

Navigation alignment is affected by changes to any of the following and will need to be performed again if any of these are changed:

· SPS Photo Calibration

· Intro Photo Calibration

· Stage Rotation Offset Calibration

· Stage Center of Rotation Calibration (X & Y Offsets)

5.2.4.1 LoMag Navigation Alignment

1. Select the LoMag Photo in the Position List Table to display this photo in the Platen Viewer.

2. Select Fast refresh on SXI Live Viewer
3. Perform SXI w/Z-Align
4. Align the 1st Alignment Pin

5. Using Platen Viewer Zoom Tool drop-n-drag around the top timing mark on the platen to view this mark in a 5mm field-of view.

6. R-click at the center of the “timing mark” and select Create Point
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7. Select the point and Drive To Position
8. Use Point-n-click to center the “timing mark” with the Cross Hair in the SXI Live Viewer.
Iterate until centered.
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Note: At this time the SXI Cursor Box in the Platen Viewer is not aligned to the point dropped on the Platen Viewer “timing mark” as the Platen Viewer and Stage are not “aligned”.
9. Verify that the Platen Viewer point is flashing [indicating that it is selected].

10. Click the 1st pin [Pin1] on the Sample > Position List > Alignment tab 
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11. Align the 2nd Alignment Pin

12. R-click on the Platen Viewer and select Full Scale
13. Using Platen Viewer Zoom Tool drop-n-drag around the right timing mark on the platen to view this mark in a 5mm field-of view.
Warning: It is required to use a diagonally located feature for the 2nd alignment position.
14. R-click at the center of the “timing mark” and select Create Point
15. Select the point and Drive To Position
16. Use Point-n-click to center the “timing mark” with the Cross Hair in the SXI Live Viewer.
Note: At this time the SXI Cursor Box in the Platen Viewer is not aligned to the point dropped on the Platen Viewer “timing mark” as the Platen Viewer and Stage are not “aligned”.
17. Verify that the Platen Viewer point is flashing [indicating that it is selected].

18. Click the 2nd pin [Pin2] on the Sample > Position List > Alignment tab 

19. Align the 3rd Alignment Pin

20. R-click on the Platen Viewer and select Full Scale
21. Using Platen Viewer Zoom Tool drop-n-drag around the bottom timing mark on the platen to view this mark in a 5mm field-of view.

22. R-click at the center of the “timing mark” and select Create Point
23. Select the point and Drive To Position
24. Use Point-n-click to center the “timing mark” with the Cross Hair in the SXI Live Viewer.
Note: At this time the SXI Cursor Box in the Platen Viewer may not be aligned to the point dropped on the Platen Viewer “timing mark” as the Platen Viewer and Stage are not “aligned”.
25. Verify that the Platen Viewer point is flashing [indicating that it is selected].

26. Click the 3rd pin [Pin3] on the Sample > Position List > Alignment tab 

5.2.4.2 HiMag Navigation Alignment

1. Click the HiMag Photo position in the Position List Table to display this photo in the Platen Viewer

2. Select Fast refresh on SXI Live Viewer
3. Perform SXI w/Z-Align
4. Align the 1st Alignment Pin

5. Using Platen Viewer Zoom Tool drop-n-drag around the top right hole at U,V=5,5 on the platen to view this 1mm hole in a 1mm field-of view.

6. R-click at the top rim of the 1mm hole and select Create Point
Select the point and Drive To Position
7. Use Point-n-click to center the top rim of the 1mm hole with the Cross Hair in the SXI Live Viewer.
Iterate until centered.
Note: At this time the SXI Cursor Box in the Platen Viewer is not aligned to the point dropped on the Platen Viewer as the Platen Viewer and Stage are not “aligned”.
8. Verify that the Platen Viewer point is flashing [indicating that it is selected].

9. Click the 1st pin [Pin1] on the Sample > Position List > Alignment tab 
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10. Align the 2nd Alignment Pin

11. R-click on the Platen Viewer and select Full Scale
12. Using Platen Viewer Zoom Tool drop-n-drag around the bottom left hole at U,V=-5,-5 on the platen to view this 1mm hole in a 1mm field-of view.
Warning: It is required to use a diagonally located feature for the 2nd alignment position.
13. R-click at the top rim of the 1mm hole and select Create Point
14. Select the point and Drive To Position
15. Use Point-n-click to center the top rim of the 1mm hole with the Cross Hair in the SXI Live Viewer.
Iterate until centered.
Note: At this time the SXI Cursor Box in the Platen Viewer is not aligned to the point dropped on the Platen Viewer as the Platen Viewer and Stage are not “aligned”.
16. Verify that the Platen Viewer point is flashing [indicating that it is selected].

17. Click the 2nd pin [Pin2] on the Sample > Position List > Alignment tab 

18. Align the 3rd Alignment Pin

19. R-click on the Platen Viewer and select Full Scale
20. Using Platen Viewer Zoom Tool drop-n-drag around the bottom right hole at U,V=5,-5 on the platen to view this 1mm hole in a 1mm field-of view.

21. R-click at the center of the “timing mark” and select Create Point
22. Select the point and Drive To Position
23. Use Point-n-click to center the top rim of the 1mm hole with the Cross Hair in the SXI Live Viewer.
Iterate until centered.
Note: At this time the SXI Cursor Box in the Platen Viewer may not be aligned to the point dropped on the Platen Viewer as the Platen Viewer and Stage are not “aligned”.
24. Verify that the Platen Viewer point is flashing [indicating that it is selected].

25. Click the 3rd pin [Pin3] on the Sample > Position List > Alignment tab 

5.2.4.3 SPS Navigation Alignment

1. Create a new platen and capture SPS images of the four timing marks [top, right, bottom, left] on the platen.  Align the timing marks to the Cross Hair in the SXI Live Viewer before saving.
2. Transfer this platen to the Stage
3. Select the 1st SPS position and Drive to Position.

4. Select Fast refresh on SXI Live Viewer
5. Perform SXI w/Z-Align
6. Align the 1st Alignment Pin

7. Use Point-n-click to center the “timing mark” with the Cross Hair in the SXI Live Viewer.
Iterate until centered.
Note: At this time the SXI Cursor Box in the Platen Viewer is not aligned to the point dropped on the Platen Viewer “timing mark” as the Platen Viewer and Stage are not “aligned”.
8. Verify that the 1st SPS position is displayed in the Platen Viewer and that the point is flashing [indicating that it is selected].
9. Click the 1st pin [Pin1] on the Sample > Position List > Alignment tab 
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10. Align the 2nd Alignment Pin

11. Select the 2nd SPS point in the Position List Table and Drive To Position
Warning: It is required to use a diagonally located feature for the 2nd alignment position.
12. Use Point-n-click to center the “timing mark” with the Cross Hair in the SXI Live Viewer.
Iterate until centered.
Note: At this time the SXI Cursor Box in the Platen Viewer is not aligned to the point dropped on the Platen Viewer “timing mark” as the Platen Viewer and Stage are not “aligned”.
13. Verify that the 2nd SPS position is displayed in the Platen Viewer and that the point is flashing [indicating that it is selected].

14. Click the 2nd pin [Pin2] on the Sample > Position List > Alignment tab 

15. Align the 3rd Alignment Pin

16. Select the 3rd SPS point in the Position List Table and Drive To Position
17. Use Point-n-click to center the “timing mark” with the Cross Hair in the SXI Live Viewer.
Iterate until centered.
Note: At this time the SXI Cursor Box in the Platen Viewer may not be aligned to the point dropped on the Platen Viewer “timing mark” as the Platen Viewer and Stage are not “aligned”.
18. Verify that the 3rd SPS position is displayed in the Platen Viewer and that the point is flashing [indicating that it is selected].

19. Click the 3rd pin [Pin3] on the Sample > Position List > Alignment tab 

5.2.5 Navigate Using the Intro or SPS Photo

Drive or Move the Stage 

Choose from the following options:

· Grab the Stage Marker with the cursor and drag it to a new location.

· Right-Click within the Platen Viewer and select the Move to Click to move the stage to the “right-click position”

The Stage Marker “destination” icon will appear at the destination location and the stage and Stage Marker will move to this new location.
Note: Use the zoom feature to improve accuracy if desired.
Zoom In/Out within the photo
Select the Zoom Tool icon in the Platen Viewer
The following tasks are available:
· Left-click-n-drag to define a zoomed area if desired

· Left-click in the viewer to apply an image shift to center this position [while zoomed]
· R-Click and select “Full Scale”

· Use the FOV combo box to select a FOV
Note: while this field is selected, the “mouse wheel” will scroll through the choices
Load an Intro Photo on the Platen Viewer

Select the Intro Photo file in the Position List Table
Load an SPS Photo on the Platen Viewer

Select the SPS Photo file in the Position List Table
Note: this will also display the SPS photo in the Saved Image Viewer
Select a Position 

Choose from the following options:
Note: “flashing” will indicate a selected position  

· Left-Click any position in the Platen Viewer.

· Left-Click any position in the Position List Table
· Use the Position List “select” tools in the Sample > Position List > Position List tab.

Drive or Move to a Position 

Choose from the following options:

· Right-Click any position in the Platen Viewer and select “Move To Position” from the context menu.

· Left-Click any position in the Platen Viewer and select the Move to Position icon at the top of the Platen Viewer.

· Right -Click any position in the Position List Table and select the “Move to Position” from the context menu.

· Left-Click any position in the Position List Table and select the Move to Position icon at the top of the Position List Table
· Use the Position List “select” tools and Drive To Position icon in the Sample > Position List > Position List tab.

5.2.6 SXI Imaging

Click the [image: image14.jpg]


 button in the SXI Live Viewer to begin live imaging.

The task status window will open and show the status of the operation.

Point-n-click interactive operations will only be performed when the SXI imaging is acquiring.  Attempting these interactive tasks without the acquisition running will result in a warning message.
Change the Field-of-View, Refresh Rate or Persistence
Choose from the following options:

· Left-click and drag and release (drawing a square zoom box) to zoom to a new area in a Live SXI image.  The SXI acquisition will restart with the new field-of view defined and with the Stage moved so the center of this zoom area is now aligned to the center of the SXI image.
· Left-click on a feature in a Live SXI image to move the Stage to align that feature to the center of the SXI image (re-define the center of the image)

· Select a pre-defined Field-of-View from the combo box or type in a desired Field-of-View in the SXI Live Viewer toolbar or in the Sample > SXI  tab

· Select either Fast, Slow or Total from the combo box in the SXI Live Viewer or in the Sample > SXI  tab
· Use the Erase icon to clear the Total display mode image
With the Rotate Horizontal Toolbar icon selected:

· Left-click and drag and release (drawing a line) to define a desired rotational orientation of the SXI Live image. The stage control will perform a Compucentic Rotation of the Stage.  The Stage will move to align to the initial “left-click position” and will Rotate to bring the sample to the new desired rotational orientation

Request Charge Neutralization During SXI Acquisitions 

Choose from the following options before starting the SXI acquisition:

· Right-click on the E-Neut and Ion Gun in the Status Bar zones and select Auto Neutralization: Auto [A] for one/both .
· Select Auto Neutralization: Auto [A] for the E-Neut and/or Ion Gun in the Sample > SXI > Properties > SetUp window.
Add Annotation to the SXI Live Viewer 

1. Select the Annotation icon in the SXI Live Viewer toolbar

2. Double-left-click the image to insert a text box and type in desired comment
3. Left-click outside the text box to exit the editing mode

4. Double-left-click a text box to edit that box

5. Left-click an annotation box and drag and release it to move it

6. Right-click within the SXI Live Viewer to reveal the annotation Context menu

Stop SXI Live Viewer 
Choose from the following options:

· Click the (depressed) Start SXI imaging icon in the SXI Live Viewer toolbar.
· Click the Stop or Abort button in the task status window.
5.2.7 Save a SXI Image

Click the Save icon in the SXI Live Viewer toolbar.  

A SXI file will be added to the Platen Manager List and a position will be added to the Position List Table. 
Note:  If the SXI acquisition is not running, the Saved Image Viewer will be opened automatically with the saved SXI image.

5.2.8 SXI Z-Align

When the platen is on the stage, the operator must adjust the height of the stage to place the sample’s surface at the focal point of the analyzer.  The focal point of the analyzer is not only where the best signal is acquired; other system parameters, like ion gun settings, magnifications, and binding energy scale, are calibrated for this position.  

This procedure must be repeated for each new Platen/sample and may need to be repeated (depending on the flatness of the entire surface) each time the stage is moved to a new viewing or analysis position.  
SXI Z-Align Overview  

The stage will be lowered 3mm and the Z-Align acquisition will begin.  Data will be sampled at 0.7mm Z height increments until an increase in signal is detected.  The Z height will be lowered and will be stepped up in 0.2mm increments monitoring the signal intensity until a peak has been measured.  The optimum Z position will be calculated and the Z height will be adjusted to this value.  If a peak cannot be determined: the Z height will return to the original height and a message will be displayed.
Note: The X-Ray setting for Z-Align defined in the SXI Setup tab will be loaded automatically.  

NOTE:  The Z-Align analyzer setting will be loaded automatically.  The parameters of the setting are saved in the ZALIGN setting on the Analyzer tab.   

Start SXI Z-Align operation 

· Click the SXIw/Z icon in the SXI Live Viewer toolbar to begin a SXI Z-Align operation.  When this is complete, it will be followed by live imaging in the SXI Live Viewer.

The task status window will open and show the status of the operation.

Request Charge Neutralization During SXI Z-Align Operation 

Choose from the following options before starting the SXI Z-Align operation:

· Right-click on the E-Neut and Ion Gun in the Status Bar zones and select Auto Neutralization: Auto [A] for one/both .
· Select Auto Neutralization: Auto [A] for the E-Neut and/or Ion Gun in the Sample > SXI > Properties > SetUp window.
Abort SXI Z-Align operation 

Choose from the following options:

· Click the SXIw/Z icon in the SXI Live Viewer toolbar to stop the operation.  

· Click the Stop or Abort button in the task status window.
Z Align Window 

The Z Align results can be viewed by opening the Tool > Z-Align Log… from the menu bar. The Z-Align results can be imported into Excel if a graph is desired.

5.2.9 Navigate using SXI and Stage tab

Stage moves within the Platen Viewer will not lower the Z axis or level the T axis and caution should be taken if a platen is on the Stage with raised samples.  Stage moves within the Sample > Stage tab using the Drive All button will offer this protection and stage moves during an XPS acquisition will also provide this protection (providing the XPS > Acquisition Properties > Setup > Lower T and Lower Z are Enabled.

The following are preferred and optimized modes of Stage axis navigation:

· Lateral navigation should be performed using the Stage Marker within the Platen Viewer and Point-n-Click operation with the SXI Live Viewer.  

· Z adjustments should be performed using the Z-Align operation.  

· Rotation adjustments should be performed using the Rotate Horizontal icon within the SXI Live Viewer. 

The following navigation methods are available:

· Multiple axis moves can be performed by editing the X,Y,Z,R,T target fields followed by a Drive All using the Sample > Stage tab 
· Z, R or T adjustments can be performed by editing the corresponding target field followed by a Drive Z, Drive R or Drive T using the Sample > Stage tab.  

5.2.10 Create Analysis Positions on Intro or SPS Photos
The platen should be on the Stage and selected as the “current” platen.  Analysis positions added to an Intro photo or SPS photo will be assigned an analysis area at the time of they are created. 

1. Pre-Set analysis area dimensions if desired by right-clicking on the Area, Line or HP toolbar icon on the Platen Viewer and editing the desired dimension(s) for analysis areas
2. Select the desired LoMag photo, HiMag photo or SPS photo to be displayed in the Platen Viewer
3. Create an Intro or SPS photo analysis position on this platen
Choose from the following options:

· R-Click at the desired position location on the Photo and select Create [Point, Area, Line, HP] 

· Click on the Define Point, Define Area, Define Line, or Define High Power Area icon at the top of the Platen Viewer
L-Click at the desired position location on the Intro Photo
Note:  Control will return to the Zoom icon in the Platen Viewer toolbar when this task is completed
Note: Holding the Ctrl key will allow multiple operations of the current “define” mode.
4. Create a new analysis position at the “Current Stage Position” 

· With the Stage Marker on the Platen Viewer at the desired location; R-Click over the Stage Marker and select Create Stage [Point, Area, Line, HP]

Note: A position will be added to the Platen Viewer and to the Position List Table
5.2.11 Edit Analysis Positions

Edit an analysis position

Choose from the following options:

· Left-Click the Position in the Platen Viewer and drag it to a new area.

· Select an axis field in the Position List Table for that position and edit that field using a new keyboard entry or using the mouse wheel.
Note: while the X or Y entry field is selected for a position, the Up and Down arrows will move in Y and the Right and Left arrows will move in X.
Note: holding the Shift key will provide a 10x move and holding the Alt key will provide a 0.1x move

Update an analysis position to the current Stage location
· Select a position and use the “Update Position” icon at the top of the Position List Table or Platen Viewer to update all U, V, Z, R & T values with the current stage position.
Edit an analysis area for photo-generated analysis position 
1. Select the Position

2. Click the Information icon in the Position List Table toolbar

3. Edit the Size X (um) and/or Size Y (um) as desired

4. Close the information window

Delete an analysis position 

If a position is not useful and will not be used again, the operator may delete the position from the Position List Table.  Generally, this is not necessary, so it is not recommended.  

Choose from the following options:

· Left-Click the position in the Platen Viewer and drag it out of the photo [but within the Platen Viewer.

· Select a Position List Table position and then click the Delete Current Position icon in the Position List Table toolbar.  

· Right Click [inside 1st two columns] on any position in the Position List and select Delete Position from the Context Menu
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Note: Delete All Analysis Areas will delete all analysis areas in the Position List Table; leaving the analysis positions (SPS, SXI or Map)
Note: Delete All Positions will remove all positions.

5.2.12 Create SPS, Map and SXI Analysis Positions
SPS, Map and SXI analysis positions can be used to improve accuracy compared to Intro photo analysis positions.  These positions also allow for creating multiple analysis areas.

SPS:

SPS analysis positions are created when a SPS image is saved using the Prep session.  See the Prep session for further information.
A position will have been added to the Position List Table with a Type = SPS  

Map:

Map analysis positions can be created to allow the user to define new analysis areas within the Map image.

1. Locate the Map file in the Platen Manager > Lab Book > Data files  

2. Right-click on the Map file and select Add to Position List
A new position will be added to the Position List Table with a Type = Map

SXI:

SXI analysis positions can be created to allow the user to define new analysis areas within the SXI image.

1. Use the Platen Viewer to move the stage to the area of interest

2. Select the desired Field-of-View and Display type in the SXI Live Viewer  toolbar
3. Start a SXI acquisition.
4. Use the Point-n-Click to center the SXI imaging on the feature of interest
5. Perform a SXI Z-Align to optimize the Z height.
6. Change the Display type in the SXI Live Viewer toolbar to Total to improve the signal contrast.
7. Click the Save SXI icon in the SXI Live Viewer toolbar
A new position will be added to the Position List Table with a Type = SXI
8. Stop the SXI acquisition if complete

5.2.13 Create Analysis Areas at SPS, Map and SXI positions

This procedure describes using the Saved Image Viewer and Position List Table to define analysis areas within SPS, Map and SXI analysis positions.

1. Click on the analysis position in the Position List Table to display the image in the Saved Image Viewer
2. Select the desired Point, Area or Line icon in the Saved Image Viewer toolbar

· Left-Click to create a Point analysis area on the image

· Left-Click and drag and release to create an Area analysis area on the image

· Left-Click and drag and release to create an Line analysis area on the image

Note: this will add a new “daughter” analysis area below the SXI analysis position in the Position List Table.  These “daughter” analysis areas will appear yellow when Active.
5.2.14 Edit Analysis Areas Using the Saved Image Viewer
Click on the analysis position in the Position List Table to display the image in the Saved Image Viewer with its corresponding analysis areas

Edit a Point on the Saved Image Viewer

· Left-click on the Point and move it to a new area.

· Select the U or V entry field for this analysis area in the Position List Table and use the mouse wheel or arrows to move the point

Edit an Area on the Saved Image Viewer

· Left-Click along the border of the Area to show the edit features
Use the resize corner tool or edge tools to resize

· Left-click along the border of the area to show the move cursor and drag the box to a new location
· Select the U or V entry field for this analysis area in the Position List Table and use the mouse wheel or arrows to move the area

Edit a Line on the Saved Image Viewer

· Left-Click on the Line to show the edit features
Use the resize endpoints to change the slope and position of the line
· Left-Click on the line to show the move cursor and drag the line to a new location
· Select the U or V entry field for this analysis area in the Position List Table and use the mouse wheel or arrows to move the line

Delete Analysis Area(s) on the Saved Image Viewer

· Using the left mouse button; select the analysis area and drag it off the image
· Right-Click on the analysis area in the Position List Table and select Delete Position
5.2.15 Selecting XPS Analysis Positions and Analysis Areas

Choose from the following options:

· Double-Click any analysis position on the Platen Viewer to toggle between Active or Inactive.

· Double-Click any analysis area on the Saved Image Viewer to toggle between Active or Inactive.

· R-Click any position on the Platen Viewer and choose Active or Inactive from the Context Menu.

· Check/uncheck the box in the first column of the Position List Table for the position of interest to toggle its Active analysis state.

· Right-click on any box the first column of the Position List Table to bring up a Context Menu giving the choice to Set all to Off, Set all to On, Toggle All
5.2.16 Working with “Current” Platen Not on the Stage
Analysis positions can be added to a platen while it is stored on a non-Stage station. 

1. Select the desired platen to work with using one of the following methods

· Click on the border of the platen within the Intro > Chamber Viewer
The border should change to blue indicating that this is now the “current” platen
· Select a station from the Current Station combo box in the Platen Viewer toolbar.

Note: The Platen Manager, Platen Viewer and Position List Table will all be updated with information related to the new “current” platen

2. Choose from the following options:

· R-Click at the desired position location on the Photo and select Create [Point, Area, Line, HP] 

· Click on the Define Point, Define Area, Define Line, or Define High Power Area icon at the top of the Platen Viewer
L-Click at the desired position location on the Intro Photo
Note:  Control will return to the Zoom icon at the top of the Platen Viewer when this task is completed
Note: Holding the Ctrl key will allow multiple operations of the current “define” mode.
Note: A position will be added to the Platen Viewer and to the Position List Table
5.3 Sample Output Area Overview
The Sample Output Area is divided into three viewing areas.  In the top left area, the Platen Viewer displays either an Intro photo or SPS photo of the “current” platen. In the bottom half, the Position List Table lists the “current” platen’s analysis positions.  These include positions defined on Intro photos or on SPS photos; SPS image positions; SXI image positions or Map image positions.  The SPS, SXI, and Map positions may also contain one or multiple analysis areas related to these positions.  The upper right area displays either the SXI Live Viewer or the Saved Image Viewer.  

5.3.1 Platen Viewer

The Platen Viewer generally displays an Intro photo of the “Current” platen.    Selecting a LoMag, HiMag or SPS photo in the Position List Table will automatically display that photo in the Platen Viewer.  These photos will also be automatically displayed in the Platen Viewer when a position is selected in the Position List Table that is “referenced” to that photo. 
Note: LoMag, HiMag, or SPS images can also be displayed in the Platen Viewer by double-clicking on the corresponding position in the Platen Manager. 

Live interaction occurs with the following:
Position List Table
Position Information Window
Position List Application Tab
Position List Alignment Tab
Acquisition positions during a XPS acquisition
Saved Image Viewer 
Stage Tab
”Current” Platen Status on the Status Bar

Positions Status Indicators:
Flashing
“Highlighted” position selected in Platen Viewer or Position List Table
Green
Active analysis position
Red
In-Active analysis position
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 Stage Marker:

The Stage Marker indicates the current analytical position of the stage with respect to the displayed photo.  The Field-of-View of the SXI Viewer will determine the size of the box around the marker.  The angle on the side of the Field-of-View box indicates the Rotation of the Stage and the direction that the X-Ray gun is with respect to the Platen.  The Platen Viewer will remain stationary during a stage move.  The Stage Marker will move on the Platen Viewer to indicate which area of the sample has been moved under the analyzer image area.  Consequently, as the stage is moved to the “right or down” with respect to the image area, the Stage Marker will move to the “left or up” on the Platen Viewer.
5.3.1.1 Platen Viewer Toolbar

The Platen Viewer toolbar icons and their actions are listed here:
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 Fullscreen or Tile:
Resizes the Platen Viewer displayed area; 
selecting Fullscreen: [image: image22.jpg]


 provides a full screen view of the Platen Viewer; 
selecting Tile: [image: image23.jpg]


 reduces the Platen Viewer so the Position List Table and SXI Viewer can be seen.
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 Annotation:  

Click this icon and then double-left-click within the Platen Viewer to add a text box.  Left-click on the Platen image (outside the annotation box) to exit the text box.  Left-click a text box and drag to move the box to a new location.  Double-click twice over a text box to edit text.  Right-click the text box for more editing options.   
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 Zoom:
The Zoom mode provides tools to alter the size and position of the photo image.
NOTE:  The Zoom icon is the default icon for the Platen Viewer toolbar area.  When the Point, Area, Line or HP buttons are used; focus reverts to the Zoom icon after usage.  
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 Define Point:  

Click this icon and then left-click at desired location on the “current” photo to create a Point analysis position.  This position will also be added to the Position List Table.
Note: holding the Ctrl key will allow creation of multiple analysis positions.

[image: image27.png]


 Define Area:  

Click this icon and then left-click at desired location on the “current” photo to create an Area analysis position.  This position will also be added to the Position List Table.
Note: holding the Ctrl key will allow creation of multiple analysis positions.
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 Define Line:  

Click this icon and then left-click at desired location on the “current” photo to create a Line analysis position.  This position will also be added to the Position List Table.
Note: holding the Ctrl key will allow creation of multiple analysis positions.
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 Define HP Area:  

Use this icon to add a HP Area [High Power] position to the “current” photo.  Click this icon and then left-click at desired location on the “current” photo to create a HP analysis position.  This position will also be added to the Position List Table.
Note: holding the Ctrl key will allow creation of multiple analysis positions.

NOTE: The X and Y size of the acquisition area for Area, Line and HP can be defined in the Default Analysis Area Size window.  
Right-click on any of these icons and select Default Area Size… to open the Default Analysis Area Size window.
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Current Station [combo box]:  
Select a station from the combo box to be the “current” station and populate the Platen Viewer, Position List Table and Platen Manager viewers with position information related to the platen at this station.
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Field of View (mm) [combo box]:  
Select a Field-of-view from the combo box.  The Platen Viewer will zoom to this Field-of-view about the center of the current image area.
Note: with the Field of View combo box selected; the up/down arrow keys and the mouse wheel will step through the combo box choices.
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Drive to Position:  

Clicking this icon will move the stage to the “highlighted” position on the Platen Viewer.
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 Update Position (To Current Stage Position):
Clicking this icon will update the “highlighted” position on the Platen Viewer with the current U,V,Z,R,T positions of the stage.
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Show Intro Photos:  

Selecting(depressed) this icon will show the Intro photo position on the Platen Viewer.
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Show Alignment Pins:  
Selecting(depressed) this icon will show the Alignment Pins on the Platen Viewer.
5.3.1.2 Platen Viewer User Interface Interaction

With the Annotation Toolbar icon selected:

· Double-left-click the photo to insert a text box
· Left-click an annotation box and drag and release it to move it

· Right-click anywhere in Platen Viewer to reveal annotation Context Menu options 
With the Zoom Toolbar icon selected:

· Double-left-click a photo Position to toggle the Active/Inactive state for this position

· Left-click a photo Position to select it

· Left-click and drag and release within the photo to zoom the Platen Viewer
Note: selecting the Field-of-view box will allow the user to slew amongst the zoom choices using the up/down arrow keys or the mouse wheel
· Left-click within a zoomed image will re-define the center of the image

· Left-click a photo Position and drag and release it to move it
Drag it off the photo to delete it
· Left-click the Stage Marker and drag and release it to move the stage

· Left-click an annotation box and drag and release it to move it

· Right-click the SPS or SXI Positions to select them
· Right-click within the photo to reveal related Context Menu options
Create Position
· Right-click a photo Position to reveal related Context Menu options
Drive to Position; Activate/Deactivate 
· Right-click the Stage Marker to reveal related Context Menu options
Create Stage Position
· Right-click an annotation box to reveal annotation Context Menu options 

With the Point; Line; Area or HP Toolbar icon selected:

· Left-click within the photo to create a new Position on the photo
Note: The analysis position defined will be a function of the toolbar icon that is selected 
Note: The Zoom toolbar icon will be re-selected after this operation
· Ctrl + left-click within the photo to create a multiple Position(s) on the photo
Note: The analysis position defined will be a function of the toolbar icon that is selected 
Note: Returning to the Zoom toolbar icon will occur after the Ctrl key is released
5.3.1.3 Platen Viewer Context Menus

With the Zoom Tool selected; right-clicking will provide the following Context Menu options; options within the Context Menu are conditional on whether right-clicking occurred over a position, the Stage Marker or elsewhere in the photo:
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Over a Position
Over the Photo 
Over the Stage Marker
[Annotation, Zoom, Point, Area, Line or HP Area]:  

Selecting from this group will activate the corresponding icon at the top of the Platen Viewer.

Create [Point, Area, Line or HP]:  

Selecting from this group will add a corresponding analysis position on the Platen Viewer at the position on the photo where the “right-click” was initiated. 
Note: the Z,R,T fields will be assigned the current stage location for these three fields.
If the “current” platen is not on the Stage; these fields will be set to Z=5, R=0, T=45
Create [Point, Area, Line or HP] at Stage:  

Selecting from this group will add a corresponding analysis position on the Platen Viewer at the current stage location. 
Note: the Z,R,T fields will be assigned the current stage location for these three fields.
If the “current” platen is not on the Stage; these fields will be set to Z=5, R=0, T=45
Drive to Position:  

Selecting this after “right-clicking” on a position on the Platen Viewer will drive the stage to that position.

Drive to Click:  

Selecting this after “right-clicking” over the photo on the Platen Viewer will drive the stage to the position on the photo where the “right-click” was initiated.

[Stage, Position] to Front:  

Selecting this after “right-clicking” on the Stage Marker on the Platen Viewer with a Position at the same location will bring the Position to the front so it can be selected instead of the Stage Marker.
Selecting this after “right-clicking” on a Position on the Platen Viewer with the Stage Marker at the same location will bring the Stage Marker to the Front so it can be selected instead of the Position.
Fullscale:  

Selecting this sets the Field of View of the Platen Viewer to its maximum size.

Copy to Clipboard:  

Selecting this creates a copy of the Platen Viewer for insertion into MS Office Applications.
Note: Annotation will be included.
Note: the Show Intro Photo and Show Alignment Pins icon state will determine whether these are included in the copy.

Print:  

Selecting this prints a copy of the Platen Viewer to the default printer.
Note: Annotation will be included.
Note: the Show Intro Photo and Show Alignment Pins icon state will determine whether these are included in the printout.
With the Annotation Tool selected; right-clicking will provide the following Context Menu options:
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[Annotation, Zoom, Point, Area, Line or HP Area]:  

Selecting from this group will activate the corresponding icon at the top of the Platen Viewer.

Copy to Clipboard:  

Selecting this creates a copy of the Platen Viewer for insertion into MS Office Applications.
Note: annotation will be included.
Note: the Show Intro Photo and Show Alignment Pins icon state will determine whether these are included in the copy.

Delete All Annotation:  
Removes all annotation from the Platen area.

Paste:  
Inserts text on the clipboard into the Platen area as an annotation.

Print:  

Selecting this prints a copy of the Platen Viewer to the default printer.
Note: annotation will be included.
Note: the Show Intro Photo and Show Alignment Pins icon state will determine whether these are included in the printout.

Annotation Properties:  
This option brings up the Image Annotation box, which allows the operator to adjust text Font, Style, Size, Color and Orientation.  
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Note: If the user would like to save the changes permanently:
The Save as Default box must be checked and then the Apply or Apply All button selected.

5.3.1.4 Platen Viewer Tooltip at a Position

Hold the cursor over any Position in the Platen Viewer area to access station information:

ID: 
Position number in the Position List Table for this analysis position
U: 
U position (mm) in the Platen Viewer for this analysis position
V: 
V position (mm) in the Platen Viewer for this analysis position
Size X:
for a photo analysis position this represents the horizontal width of the analysis area that will be “rastered” by the X-Ray gun during analysis at this analysis position.
for an analysis area associated with a SXI, SPS or Map analysis position this represents the horizontal field-of-view of the image associated with this position.
Size Y:
for a photo analysis position this represents the vertical height of the analysis area that will be “rastered” by the X-Ray gun during analysis at this analysis position.
for an analysis area associated with a SXI, SPS or Map analysis position this represents the vertical field-of-view of the image associated with this position.
5.3.2  Position List Table
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The Position List Table provides management of analysis positions and analysis areas.  It allows the user to select, move to, view information and edit positions in the Position List Table and on the Platen Viewer.
Live interaction occurs with the following:
Platen Viewer
Position Information Window
Position List Application Tab
Position List Alignment Tab
Acquisition positions during a XPS acquisition
SXI Image Viewer
Saved Image Viewer 
Stage Tab
”Current” Platen Status on the Status Bar

Positions Status Indicators:
Green
“Highlighted” position selected in Position List Table and Platen Viewer
White
Active analysis position
Dithered Grey
In-Active analysis position
Yellow
Active “daughter” analysis area of a SXI, SPS or Map position
Dithered Black
In-Active “daughter” analysis area of a SXI, SPS or Map position

Active 
Determines whether position will be analyzed during XPS Acquisition
ID 
Unique position number assigned to each position added to the list.
Comment 
Unique comment entered by user for each position in the list.
Type 
[Point, Area, Line, HP, SXI, SPS, Map, Low, High] position type information
Note: Point, Area, Line, HP are possible analysis areas
Note: Point, Area, Line, HP, SXI, SPS, Map are possible analysis positions
U,V
Values associated with location of positions on “Intro photos” or “SPS photos”
Note: If this position is a “daughter” of a SPS, SXI, or Map position; then this value will indicate the location of the upper left corner of this position in microns from the upper left corner of the reference image.

Note: Photos, SPS, SXI and Map will have a read-only value; as these values cannot be edited.
Z
Values of stage positions updated in 3 manners:
If platen is off stage at time of generation then value = 10
If platen is on stage at time of generation then value = current stage position
If Acquisition Z-Align determines a new Z height for an acquisition position; then this value is updated with the new Z height
R
values of stage positions updated in 2 manners:
If platen is off stage at time of generation then value = 0
If platen is on stage at time of generation then value = current stage position

T
values of stage positions updated in 2 manners:
If platen is off stage at time of generation then value = 45
If platen is on stage at time of generation then value = current stage position
5.3.2.1 Position List Table Toolbar

The toolbar icons listed below are used interactively — the Position List Table is changed or edited by selecting a button:
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 or [image: image45.jpg]


 Fullscreen or Tile:
Resizes the Platen area; 
Fullscreen: [image: image46.jpg]


 is used for a full screen view of the Position List Table; 
Tile: [image: image47.jpg]


 reduces the Position List Table so the Platen Viewer and SXI Viewer can be seen.
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 Select [First, Previous, Next, Last] Position:  

Click these icons to select the desired position in the Position List Table.   

[image: image49.bmp] Drive To Position:  

Click this icon to drive the stage to the “highlighted” position in the Position List Table.   

[image: image50.png]


 Update Position:
Clicking this icon will update the “highlighted” position in the Position List Table with the current U, V, Z, R, T positions of the stage.
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 Delete Position:
Clicking this icon will delete the “highlighted” position in the Position List Table.
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 Position Information:
Clicking this icon will open the Position Information window with information regarding the “highlighted” position in the Position List Table.
See Position Information window description below.
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 Open Position List:
Clicking this icon will open the Open Position List window allowing the user to open a previously saved position list.
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Position Information window

 Position Information of a photo analysis area
Position Information of a SXI analysis area
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ID 
Unique position number assigned to each position added to the list.
Comment 
Unique comment entered by user for each position in the list.
Image 
[*.pho, *.SPS, *.SXI, *.Map] position filename.
Reference Image 
[*.pho, *.SPS, *.SXI, *.Map] position filename - indicating which position this “highlighted” position is reference to or created within.
Alignment Type 
[Low, High, SPS] indicates the Navigation alignment that was used to define the UV-XY mapping for this “highlighted” position.
U,V
Values associated with the location of this “highlighted” position within the Platen Viewer
Note: If this position is a “daughter” of a SPS, SXI, or Map position; then this value will indicate the location of the upper left corner of this “analysis area” in microns from the upper left corner of the reference image.

Note: Photos, SPS, SXI and Map will have a read-only value; as these values cannot be edited.

Size (um) [XY]
Analytical analysis area for this “highlighted” position

[X,Y,Z,R,T]
Values associated with Stage position when this “highlighted” position was defined.
Note: If Navigation alignment is changed between the time this position was created and later driven to; the UV-XY mapping will result in the correct UV stage position to correspond with the reference photo, but may require a different stage XY position to move to the UV position.

Note: Photos, SPS, SXI and Map will have a read-only value for the XY fields; as these values cannot be edited.

Note: SXI “daughters” will have a read-only value for all fields and the values will reflect the stage values that were current when the SXI “daughter” image was created.

Note: SPS will have a read-only value for all fields and the values will reflect the arbitrary stage values that were current when the SPS image was created.

5.3.2.2 Position List Table Context Menus

Right-clicking within the Position List Table will provide the following Context Menu options:
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[image: image58.bmp] Drive To Position:  

Select this option to drive the stage to the “highlighted” position in the Position List Table.   

[image: image59.png]


 Delete Position:
Select this option to delete the “highlighted” position in the Position List Table.
Delete All Analysis Areas (Point, Area, Line, HP):
Select this option to delete all analysis areas in the Position List Table; leaving the analysis positions (SPS, SXI or Map).
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All photo analysis areas (also considered analysis positions) will be deleted
All “daughter” analysis areas within an SXI, SPS, or Map analysis position will be deleted
Delete All Positions:
Select this option to delete all positions in the Position List Table.
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Note: The Position List Table will be cleared
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 Position Information:
Clicking this icon will open the Position Information window with information regarding the “highlighted” position in the Position List Table.
See Position Information window description earlier.

5.3.3  SXI Live Viewer
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The SXI Live Viewer displays SXI acquisition images.  SXI imaging provides a method to raster an area of the sample platen to view features at the current analysis location.  The SXI tab controls all functionality of these acquisitions.  The SXI Live Viewer toolbar icons provide control of most parameters related to this operation.  Tasks related to navigating around the sample and saving a SXI image as an analysis position in the Position List Table are performed here.
Note: The SXI Properties window can be opened from the SXI Live Viewer by right-clicking on the Start SXI Imaging toolbar icons and selecting SXI Properties…
The top of the SXI Live Viewer provides two buttons to toggle between the SXI Live Viewer and the Saved Image Viewer. See later discussion regarding the Saved Image Viewer.

5.3.3.1 SXI Live Viewer Toolbar

The toolbar icons below are used interactively within the SXI Live Viewer:
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 Fullscreen or Tile:
Resizes the SXI Live Viewer displayed area; 
selecting Fullscreen: [image: image67.jpg]


 provides a full screen view of the SXI Live Viewer; 
selecting Tile: [image: image68.jpg]


 reduces the SXI Live Viewer so the Position List Table and Platen Viewer can be seen.
There are three available modes of User Interface Interaction.  Zoom is the default mode.  Clicking the Annotation or Rotate Horizontal icon will select them (depressed).  Clicking again will deselect them and return control to the Zoom icon.
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 Annotation:  
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 Zoom:
[image: image71.png]


 Rotate Horizontal:
See the SXI Live Viewer User Interface Interaction description below.
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 Start SXI Imaging:  

Selecting (depressed) this icon will launch a SXI acquisition using the Sample > SXI > Setup and Imaging Parameters.  A Task Status window will open and the SXI image will appear in the SXI Live Viewer.
De-selecting (un-depressed) will stop the SXI acquisition.
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 Start SXI Imaging with Z-Align:  

Selecting (depressed) this icon will launch a SXI Z-Align operation using the parameters in the SXI Properties window.  A Task Status window will open and when the Z-Align operation is complete the SXI imaging acquisition will start.  The SXI image will appear in the SXI Live Viewer.
De-selecting (un-depressed) will stop the SXI acquisition.
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 Save SXI Image:  

Clicking this icon will save the current SXI Live Viewer image into the Position List Table and add this file to the Platen Manager Lab Book.   
Field of View (um):  [combo box]
Select the desired field-of view for the SXI image. 
Note: changing this field during a SXI acquisition will restart the SXI imaging using the new parameters.
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 Erase:  

Click this icon to erase the persisted Total image in the SXI Viewer.  This will be required if the stage is moved and a fresh image is desired.  This will only clear the accumulated image and will not require restarting the SXI acquisition.   
Display Mode:  [combo box]
Select between Slow, Fast and Total mode for the SXI image.  The parameters in the SXI > SXI Properties> Display window will be used to define the Refresh Rate and Persistence of the SXI display
Note: changing this field during a SXI acquisition will restart the SXI imaging using the new parameters.   

5.3.3.2 SXI Live Viewer User Interface Interaction

Point-n-click interactive operations will only be performed when the SXI imaging is acquiring.  Attempting these interactive tasks without the acquisition running will result in a warning message.
With the Annotation Toolbar icon selected:

· Double-left-click the photo to insert a text box

· Left-click outside the text box to exit the editing mode

· Double-left-click a text box to edit that box

· Left-click an annotation box and drag and release it to move it

· Right-click within the SXI Live Viewer to reveal the annotation Context menu

With the Zoom Toolbar icon selected:

· Left-click and drag and release (drawing a square zoom box) to zoom to a new area in a SXI Live image.  The SXI acquisition will restart with the new field-of view defined and with the Stage moved so the center of this zoom area is now aligned to the center of the SXI image.
· Left-click on a feature in a Live SXI image will move the Stage to align that feature to the center of the SXI image (re-define the center of the image)
· Left-click an annotation box to select it

With the Rotate Horizontal Toolbar icon selected:

· Left-click and drag and release (drawing a line) to define a desired rotational orientation of the SXI Live image. The stage control will perform a Compucentic Rotation of the Stage.  The Stage will move to align to the initial “left-click position” and will Rotate to bring the sample to the new desired rotational orientation
· Left-click on a feature in a Live SXI image will move the Stage to align that feature to the center of the SXI image (re-define the center of the image) 

5.3.3.3 SXI Live Viewer Context Menus

Right-clicking will provide the following Context Menu options; conditional on whether right-clicking occurred while in the Annotation, Zoom or Rotate Horizontal mode:
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[Annotation, Zoom or Rotate Horizontal]:  

Selecting from this group will activate the corresponding icon at the top of the SXI Live Viewer.

Undo (Zoom) or Undo (Rotate Horizontal):  
The field-of –view will be returned to the previous size and the Stage will be moved back to its previous position.  One level of undo is offered for the last action performed.

Copy To clipboard:  
Use this option to copy the Live SXI Viewer for insertion into MS Office Applications.

Delete All Annotation:  
Removes all annotation from the Live SXI Viewer.

Paste:  
Inserts text on the clipboard into the Live SXI Viewer as an annotation.

Print:  
Print the Live SXI Viewer to the default printer.

Annotation Properties…:  
This option brings up the Image Annotation box, which allows the operator to adjust text font, style, size, color and orientation.  The Fixed Text tab adjusts the appearance of the fixed annotation fields on the SXI image (e.g., field of view, micron marker, date).  The Text tab adjusts the appearance of additional annotations added to the SXI image area.  
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If the user would like to save the changes permanently:
The Save as Default box must be checked and then the Apply or Apply All button selected.
Image Properties…:

This option brings up the SXI Image Properties box, which allows the operator to setup SXI Live Viewer options
SXI Live Viewer Annotation 
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Select the fixed annotation fields that will appear in the SXI Live Viewer.  
Note: The fixed Comment can be edited using this tab

SXI File Output Definition
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The Output tab controls the functionality of the Save Plus button.  

The Save Plus button will execute the checked tasks.

The four check boxes provide definition to the number of tasks that will be executed with the Save Plus button.

Selecting one of the four buttons on the right will execute that specific task alone.

Point and Click Threshold and Calibration

[image: image84.png]SXI Image Properties

Annotation ‘ Output Point and Click

Point and Click Calibrate
T o= =
Stage Offset X[ 7oo0| Y[ 7000

Image Qualty

Gamma[ 040

Close





Point and Click Calibrate:
This can be used to temporarily improve the point and click accuracy until further calibration can be performed by a PHI service engineer.
The following window contains instructions on performing this calibration.
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Gamma: 
The effect of gamma is to adjust mid-tones relative to light and dark regions of the image.  Gamma is generally adjusted to reduce excessive contrast in an image.  This is factory set to 0.40
5.3.4  Saved Image Viewer
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The [SXI/SPS/Map] Saved Imaged Viewer allows the operator to define “rastered” analysis areas associated with the SXI or SPS or Map analysis positions saved in the Position List Table.  Tools are provided to draw points, areas, or lines and to edit images in the viewer.  

Selecting a position in the Position List Table will automatically switch viewing to the Saved Image Viewer and display the Position Id for the corresponding “green highlighted” position in the Position List Table.  The top of the Saved Image Viewer provides two buttons to toggle between the SXI Live Viewer and the Saved Image Viewer.

Positions Status Indicators:
Flashing
“Highlighted” position selected in Save Image Viewer and Position List Table
Yellow
Active analysis position
Black
In-Active analysis position

5.3.4.1 Saved Image Viewer Toolbar

The toolbar icons below are used interactively by selecting an icon and then clicking and dragging over the image (i.e. —an area is defined within the Saved image):
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 Fullscreen or Tile:
Resizes the Saved Image Viewer displayed area; 
selecting Fullscreen: [image: image90.jpg]


 provides a full screen view of the Saved Image Viewer; 
selecting Tile: [image: image91.jpg]


 reduces the Saved Image Viewer so the Position List Table and Platen Viewer can be seen.
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 Annotation:  

Click this icon and then double-left-click within the Saved Image Viewer to add a text box.  Left-click on the image (outside the annotation box) to exit the text box.  Double-click twice over a text box to edit text.  Right-click the text box for more editing options.   
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 Define Point:  

Click this icon and then left-click at desired location within the image to create a Point analysis position.  

[image: image94.png]


 Define Area:  

Click this icon and then left-click and drag to create an Area analysis position.  
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 Define Line:  

Click this icon and then left-click and drag to create a Line analysis position.  
Note: These analysis areas will also be added to the Position List Table below the reference analysis position (SXI, SPS or Map). When Active; these positions will be yellow to indicate that they are Active analysis areas defined within analysis positions.
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 Field of View (µm):  

This box shows the field-of-view horizontal axis size for the Saved Image Viewer.  
5.3.4.2 Saved Image Viewer User Interface Interaction

With the Annotation Toolbar icon selected:

· Double-left-click the photo to insert a text box

· Right-click anywhere in Saved Image Viewer to reveal annotation Context Menu options 
With the Point Toolbar icon selected:

· Left-click within the image to create a new Point analysis area 

· Left-click a Point and drag the Point to move it 

· Left-click a Point and drag the Point to off of the image to delete it 

· Double-left-click a Point to toggle the Active/Inactive status

With the Area Toolbar icon selected:

· Left-click and drag (forming a box) within the image to create a new Area analysis area
· Left-click the border of an Area and drag the Area to move it 

· Left-click an Area and drag the Area to off of the image to delete it 

· Double-left-click the border of an Area to toggle the Active/Inactive status 

With the Line; Toolbar icon selected:

· Left-click and drag (forming a line) within the image to create a new Line analysis area
· Left-click a Line and drag the Line to move it 

· Left-click a Line and drag the Line to off of the image to delete it 

· Double-left-click a Line to toggle the Active/Inactive status 
With the Point; Area or Line Toolbar icon selected:

· Left-click an analysis area to select it 

· Selected analysis Areas will contain edit boxes for resizing 

· Selected analysis Lines will contain edit boxes for resizing or reshaping

5.3.4.3 Saved Image Viewer Context Menus

With the Point, Area or Line Tool selected; right-clicking will provide the following Context Menu options; options within the Context Menu are conditional on whether right-clicking occurred over an analysis position, an annotation text box or elsewhere in the image:
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Over an analysis area
Over the image 
Over an annotation text box
With the Annotation Tool selected; right-clicking will provide the following Context Menu options:
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 [Annotation, Point, Area or Line]:  

Selecting from this group will activate the corresponding icon at the top of the Saved Image Viewer.

Set To Active / Set to Inactive:  

Selecting this changes the analysis status of this position. 
Copy to Clipboard:  

Selecting this creates a copy of the Saved Image Viewer for insertion into MS Office Applications.
Note: Annotation will be included.

Print:  

Selecting this prints a copy of the Saved Image Viewer to the default printer.
Note: Annotation will be included.

Delete Annotation:  

Selecting this deletes the selected annotation from the Saved Image Viewer.

Delete All Annotation:  

Selecting this removes all annotation from the Saved Image Viewer.

Annotation Properties…:  

This option brings up the Image Annotation box, which allows the operator to adjust text Font, Style, Size, Color and Orientation.  
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The Fixed Text tab adjusts the appearance of the fixed annotation fields on the Saved Image Viewer (e.g., field of view, micron marker, date).  The Text tab adjusts the appearance of additional annotations added to the Saved Image Viewer.
Note: If the user would like to save the changes permanently:
The Save as Default box must be checked and then the Apply or Apply All button selected.

Image Properties…:  

This option brings up the Image Properties box, which allows the operator to select which general annotation is displayed at the bottom of the Saved Image Viewer.  
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5.3.4.4 Saved Image Viewer Tooltip at a Position

Hold the cursor over any analysis area in the Saved Image Viewer area to access analysis area information:

ID:
Position number in the Position List Table for this analysis area
U:
U position (um) in the Saved Image Viewer for this analysis area indicating the horizontal distance between the upper-left-corner of the Saved Image Viewer and the upper-left-corner of this analysis area.
V:
V position (um) in the Saved Image Viewer for this analysis area indicating the vertical distance between the upper-left-corner of the Saved Image Viewer and the upper-left-corner of this analysis area.
Size X:
This represents the horizontal width of the analysis area that will be “rastered” by the X-Ray gun during analysis at this analysis area.
Size Y:
This represents the vertical height of the analysis area that will be “rastered” by the X-Ray gun during analysis at this analysis area.
5.4  Sample Input Area Overview
The Sample Input Area consists of the Platen Manager, SXI, Position List and Stage tabs.  

5.4.1 Platen Manager tab
See the Platen Manager section of the manual for discussion.  

5.4.2 Positions List tab

5.4.2.1 Position List tab
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The Position List tab provides settings options; position information and high level drive options.
Position List Settings  

Previously saved settings can be loaded into the Position List Table using the Position List Settings combo box and the Load button. 
Position List Toolbar  
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Position List quick access and Position editing can be performed with the icons here. 
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 Select [First, Previous, Next, Last] Position:  

Click this button to select the desired position in the Position List Table.   

[image: image107.bmp] Drive To Position:  

Click this button to drive the stage to the “highlighted” position in the Position List Table.   
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 Update Position:
Clicking this button will update the “highlighted” position in the Position List Table with the current U, V, Z, R, T positions of the stage.
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 Delete Position:
Clicking this button will delete the “highlighted” position in the Position List Table.
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 Open Position List:
Clicking this button will open the Open Position List window allowing the user to open a previously saved position list.
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Current Position information for the “highlighted” position in the Position List Table.

ID; U; V:

These fields provide information regarding the “highlighted” position in the Position List Table.
Comment:

This field indicates the comment regarding the “highlighted” position in the Position List Table.
Note: Comments can be edited from this field as well.
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 Position Information:
Clicking this button will open the Position Information window with information regarding the “highlighted” position in the Position List Table.
 Position Information window

 Position Information of a photo analysis area
Position Information of a SXI analysis area
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ID 
Unique position number assigned to each position added to the list.
Comment 
Unique comment entered by user for each position in the list.
Image 
[*.pho, *.SPS, *.SXI, *.Map] position filename.
Reference Image 
[*.pho, *.SPS, *.SXI, *.Map] position filename - indicating which position this “highlighted” position is reference to or created in.
Alignment Type 
[Low, High, SPS] indicates the Navigation alignment that was used to define the UV-XY mapping for this “highlighted” position.
U,V
Values associated with the location of this “highlighted” position within the Platen Viewer
Note: If this position is a “daughter of a SPS, SXI, or Map position; then this value will indicate the location of the upper left corner of this “analysis area” in microns from the upper left corner of the reference image.

Note: Photos, SPS and SXI will have a read-only value; as these values cannot be edited.

Size (um) [XY]
Analytical analysis area for this “highlighted” position

[X,Y,Z,R,T]
Values associated with Stage position when this “highlighted”position was defined.
Note: If Navigation alignment is changed between the time this position was created and later driven to; the UV-XY mapping will result in the correct UV stage position to correspond with the reference photo, but may require a different stage XY position to move to the UV position.

Note: Photos, SPS and SXI will have a read-only value for the XY fields; as these values cannot be edited.

Note: SXI “daughters” will have a read-only value for all fields and the values will reflect the stage values that were current when the SXI “daughter” image was created.

Note: SPS will have a read-only value for all fields and the values will reflect the arbitrary stage values that were current when the SPS image was created.
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Target U:  

Enter a Target U position to drive to.   

Target V:  

Enter a Target V position to drive to.   
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Drive To Target: [button]  

Click to drive to Target U, V position.  
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Update All SPS Z:  [button]
Click to update all SPS positions in the Position List Table to the current Z position listed in the Stage tab and Status Bar.   

5.4.2.2 Alignment tab
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Alignment is used to map the Platen Viewer and Position List Table UV positions to the Stage XY positions.  Alignment is accomplished by selecting a position from the Position List Table and driving the Stage to a location that centers that position’s feature in a live SXI image.  At this time a record of these UV and XY positions are saved.  With three sets of these coordinates; proper Stage mapping to Platen Viewer photos is achieved.
Alignment Type: 

The Low Photo; High Photo or SPS button will automatically be selected when a position in the Position List Table is selected. This determination is a result of which image(photo) was used in the Platen Viewer when the selected “highlighted” position was originally created.   

Pinning: 

Selecting (depressed) a Pin will store the current Platen Viewer UV positions and the current Stage XY values to define this Pin’s mapped values.

Note: with two-or-three Pins selected (depressed); the navigation software will provide Stage XY navigation “mapped” to the Platen Viewer UV locations.
De-selecting (un-depressed) a Pin will remove that pin’s definition from the navigation algorithm.

Platen Viewer Show Pins: [button]
Selecting (depressed) will show the UV location for all selected Pins within the Platen Viewer. De-selecting (un-depressed) will hide all Pins within the Platen Viewer. 
Note: This function is also available in the Platen Viewer with a toolbar icon.
5.4.2.3 Point Generation tab
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The Point Generation XE "Point Generation" \i  window provides two selections: Rectangular, and Polar. The primary purpose of the point generation interface is to allow users to quickly and easily set up arrays of points for stage-driven maps. The acquisitions at the individual points can be used to create maps of large areas in the MultiPak software. The interface provides the capability to define the maps in either polar or rectangular coordinates.  

The point generation will occur between the last two Active analysis positions in the Position List Table.  These two points will create the “boundaries” for the array of points and in some cases these two analysis positions will be replicated as two of the points in the array.  Valid “boundaries” include Point, Line, Area, HP, SPS, SXI or Map analysis positions. Analysis areas assigned to a SPS, SXI or Map analysis position will not be consider as valid “boundaries”.
See the Point Generation Properties window regarding Z, R and T values defined with the array of UV positions.
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Rectangular: By selecting the Rectangular option from the Point Generation window, the user will be able to specify the generation of lines or rectangles and the number of points in or on the specified geometry.
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Point Generation Mode (Line):

The points will be generated along a line.  Selecting this option dithers the fields for specifying the points in the U and V directions and activates the field for specifying the points along a line.   

Point Generation Mode (Area):

The points will be generated on a grid formed on a rectangular region.  Selecting this option dithers the field for entering the number of points along a line, and activates the fields for specifying the points in the U and V directions.   
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Opens a window; stating that the last two Active analysis positions in the Position List Table will be used as “boundaries”.   

Points Along the Line Between Boundary Positions:

Enter desired number of points noting that two of these points will replicate the boundary points.   

Number of Rectangular Area Points in U Direction:

Enter desired number of points defining the horizontal dimension of the array noting that two of the points in the array will replicate the boundary points.  

Number of Rectangular Area Points in V Direction:

Enter desired number of points defining the vertical dimension of the array noting that two of the points in the array will replicate the boundary points.  
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 Generate Polar Pattern of Points:

Click this button to generate Polar points.
Note: The user will be given an option to accept or delete the points once they are generated and viewed.
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Polar: By selecting the Polar option, the user will have the ability to specify the generation of radial lines, arcs, or sectors. The number of points along a line or arc will be directly specified in polar coordinates. 

[image: image126.png][©e]f)





Point Generation Mode (Radial Line):
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The points will be generated along a line.  The second boundary will define the source of the line.  The first boundary will define the radius of the termination of this line. The generated line will extend from the second boundary (towards/away from) the center of the platen.  The line will terminate at a position with a radius consistent with the first boundary.  Use Rotation and Points along the Line will be the only required fields associated with this mode.   

Point Generation Mode (Sector Arc):
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 The points will be generated along an arc specified by the first radius, from the first angle to the second.  The second boundary will define the source of the line.  The first boundary will define the radial termination of this line. The generated line will extend from the second boundary counter-clock-wise.  The line will terminate at a radial position defined by the first boundary.  Use Rotation and Points along the Line will be the only required fields associated with this mode.   

Point Generation Mode (Sector Area):
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The points will be generated in a region defined by sweeping from the first angle specified to the second, between the two radius values.  The points will be generated as radial lines about an arc with the Polar Area Fill Mode (Polar Fill) selected.  The second boundary will define the source of first line.  The first boundary will define the end of the last line. The number of radial lines will be defined by the Number of Polar Area Points in Angular Direction field.  The number of points in each radial line will be defined by the Number of Polar Area Points in Radial Direction. The intermediate radial lines will fill in counter-clock-wise from the second boundary towards the first boundary.     

Point Generation Mode (Annulus):

[image: image130.png]


The points will be generated in a ring defined between two radii.  The points will be generated as annular spokes.  The two boundaries will define the inner and outer radius of the annular spokes.  The number of spokes will be defined by the Number of Polar Area Points in Angular Direction field.  The number of points in each spoke will be defined by the Number of Polar Area Points in Radial Direction. The first annular spoke will extend in a +U direction.  The remaining spokes will be radial spaced (symmetrically) about the annulus.   

Polar Area Fill Modes:

Polar Area Fill Mode (Polar Fill):

This is the default Fill mode.  This is only valid with Point Generation Mode (Sector Area) and Point Generation Mode (Annulus).  The Number of Polar Area Points in Angular Direction and Number of Polar Area Points in Radial Direction fields will be used to define the array.  

Polar Area Fill Mode (Rectangular Fill):

The points will be generated in the bounding box for the area.  This is only valid with Point Generation Mode (Sector Area) and Point Generation Mode (Annulus).  The Number of Polar Area Points in U Direction and Number of Polar Area Points in V Direction fields will be used to define the array.   

Polar Area Fill Mode (Annulus Fill):

The points will be generated in the bounding box for the area and the points outside the area will be eliminated.  This is only valid with Point Generation Mode (Sector Area) and Point Generation Mode (Annulus).  The Number of Polar Area Points in U Direction and Number of Polar Area Points in V Direction fields will be used to define the array.   
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  Polar General Information…
Opens a window; stating that the last two Active analysis positions in the Position List Table will be used as “boundaries”. 

Use Rotation: Calculate Point Positions Using Rotation Driven Positioning: [check box]
Select this box to use rotation in generating points.  Otherwise Rotation will be set to 0.  
Warning: This option should be selected with a 200mm platen. 

Polar Area Point Parameters:

Polar Points Along Line or Arc:

Use with Point Generation Mode (Radial Line) to define the number of points in the line or Point Generation Mode (Sector Arc) to define the number of points along the arc.   

Number of Polar Area Points in U Direction:

Use with Point Generation Mode (Sector Area) and Point Generation Mode (Annulus) if Rectangular Fill or Annulus Fill is selected.   

Number of Polar Area Points in V Direction:

Use with Point Generation Mode (Sector Area) and Point Generation Mode (Annulus) if Rectangular Fill or Annulus Fill is selected.  

Number of Polar Area Points in Radial Direction:

Use with Point Generation Mode (Sector Area) and Point Generation Mode (Annulus) if Polar Fill is selected.   

Number of Polar Area Points in Angular Direction:

Use with Point Generation Mode (Sector Area) and Point Generation Mode (Annulus) if Polar Fill is selected.   
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 Generate Polar Pattern of Points:
Click this button to generate Polar points.
Note: The user will be given an option to accept or delete the points once they are generated and viewed.   
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Selecting the Properties button will open the Point Generation Properties menu. The R, T and Z parameters defined with each generated point can be defined here.  Default is the recommended setting. 
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Rotation Values: [radio buttons]

Default will use the current stage Rotation value.
Fixed will use the Fixed Rotation (deg) value.   

Fixed Rotation(deg):

Enter a desired Rotation value to be assigned with each generated point if the Fixed radio button is selected.   

Tilt Values: [radio buttons]

Default will use the current stage Tilt value.
Fixed will use the Fixed Tilt (deg) value.   

Fixed Tilt(deg):

Enter a desired Tilt value to be assigned with each generated point if the Fixed radio button is selected.   

Z-Height Mode: [radio buttons]

Default will use the current stage Z value.
Fixed will use the Fixed Z (mm) value.
Interpolate:  To account for the sample not being perfectly flat, a Z plane will be defined. The three row table in the Z-Height portion of the Point Generation Properties Setup tab will provide a 3-dimensional orientation of the platen surface.  When the Generate Rectangular Points or Generate Polar Points buttons are selected; an interpolated Z height will be calculated as a function of the UV coordinates for each point and assigned to each generated point.
Note: It is necessary to perform Auto Z at these locations before using them for interpolation.
Fixed Z(mm):

Enter a desired Z value to be assigned with each generated position if the Fixed radio button is selected.   
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Update Position With Current Position List Values:

Clicking this icon will update the “green” highlighted position in the Point Generation Properties window with UVZ values from the “green” highlighted Position in the Sample > Position List Table.   

Pick First Position in Position List:

Pick Previous Position in Position List:

Pick Next Position in Position List:

Pick Last Position in Position List:

Use these icons to change the “green” highlighted position in the Sample > Position List Table.   
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 Modify Z:

Interpolates Z-height as a function of UV and updates all analysis positions in the Sample > Position List Table.   

5.4.3 SXI tab
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The SXI provides a method to raster an area of the current sample position to view features at that location.  The SXI tab controls all parameters related to this operation.  The SXI Live Viewer provides the same control (and more) via toolbar icons and is the preferred location to perform SXI tasks. 
Note: The SXI Properties window can also be opened from the SXI Live Viewer by right-clicking on the Start SXI Imaging toolbar icons and selecting SXI Properties…
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 Start SXI Imaging:  

Selecting (depressed) this button will launch a SXI acquisition using the Setup and Imaging Parameters.  A Task Status window will open and the SXI image will appear in the Live SXI Viewer.
De-selecting (un-depressed) will stop the SXI acquisition.
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 Start SXI Imaging with Z-Align:  

Selecting (depressed) this button will launch a SXI Z-Align operation using the parameters in the SXI Properties window..  A Task Status window will open and when the Z-Align operation is complete the SXI Imaging acquisition will start.  The SXI image will appear in the Live SXI Viewer.
De-selecting (un-depressed) will stop the SXI acquisition.
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 Save SXI Image:  

Clicking this button will save the current Live SXI image into the Position List Table and into the Platen Manager > Lab Book.   
X-Ray Setting:  [combo box]
Select the X-Ray setting to be used during a SXI acquisition.  [Typically = 9um setting].   

Image Size X (um):  [combo box]
Select the desired X field-of view for the SXI image. 
Note: changing this field during a SXI acquisition will restart the SXI imaging using the new parameters. 
Note: changing this field will automatically update the Image Size Y (um) to create a square “rastered” area. 

Image Size Y (um): 
Select the desired Y field-of view for the SXI image. 
Note: changing this field during a SXI acquisition will restart the SXI imaging using the new parameters.   

Display Mode:  [combo box]
Select between Slow, Fast and Total mode for the SXI image.  The parameters in the SXI > SXI Properties> Display window will be used to define the Refresh Rate and Persistence of the SXI display
Note: changing this field during a SXI acquisition will restart the SXI imaging using the new parameters.   
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 Erase:  

Click this button to erase the persisted Total image in the SXI Viewer.  This will be required if the stage is moved and a fresh image is desired.  This will only clear the accumulated image and will not require restarting the SXI acquisition.   
[image: image142.png]X Propetties



Advanced Control SXI Properties…:  
Note: The SXI Properties window can also be opened from the SXI Live Viewer by right-clicking on the Start SXI Imaging toolbar icons and selecting SXI Properties…
Clicking this will open the SXI Properties window.   

5.4.3.1 SXI Properties

Setup 
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The Setup window provides access to automated settings and modes pertaining to the X-Ray, E-Neut and Ion Gun control during SXI and SXI Z-Align operation.
SXI Setup: X-Ray Setting: [combo box]  

This is the same field that is on the SXI tab defining the X-Ray setting to be used during an SXI.   

Automated Neutralization:
If a sample is insulating and charging may occur; it is desirable to use charge compensation during the SXI or SXI Z-Align operation. Setting either or both guns to Auto will automatically startup that gun; load the selected setting and turn that gun on during the SXI or SXI Z-Align operation. 
Note:  SXI Acquisition Auto Neutralization: 
The E-Neut gun will be set to a Pulsed mode of operation.  Parameters related to the Pulsed mode are defined in the Hardware > E-Neut > E-Gun Neutralization Properties > Service window.
The Ion Gun will not be used.
Note:  SXI Z-Align Auto Neutralization: 
The E-Neut gun will be ON.
The Ion Gun will be pulsed for a few seconds before the Z-Align operation.  If the Continuous Neutralization box is checked in the Sample > SXI > SXI Properties > Z-Align window; then the Ion Gun will be ON during the Z-Align operation
E-Neut Auto Neutralization: [radio button selection]  

Select the desired mode to be used during an SXI or SXI Z-Align operation.   

E-Neut Settiing: [combo box]  

Select the desired setting to be used during an SXI or SXI Z-Align operation.   

Ion Gun Auto Neutralization: [radio button selection]  

Select the desired mode to be used during an SXI or SXI Z-Align operation.   

Ion Gun Settiing: [combo box]  

Select the desired setting to be used during an SXI or SXI Z-Align operation.   

Z-Align Before SXI: X-Ray Setting: [combo box]  

Select the X-Ray setting to be used during a SXI Z-Align 
[Recommended settings: 100um-200um]  

Display
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These parameters are used to define the SXI Live Image Viewer’s Refresh Rate and Persistence and any auto contrast adjustments made to the image.
Display Mode:  [combo box]
Select between Slow, Fast and Total mode for the SXI image.  The parameters in the SXI > SXI Properties> Display window will be used to define the Refresh Rate and Persistence of the SXI display
Note: changing this field during a SXI acquisition will restart the SXI imaging using the new parameters.   

Persistence: 
This parameter defines the number of acquired images that will be integrated to create the live SXI image and is dependant on which Display Mode is selected.

Rate (Sec/Display): 
This parameter defines the time or period between display updates and is dependant on which Display Mode is selected.

Auto Contrast:
SXI images can be display with raw intensities or can be auto adjusted to optimize the contrast in the display.
Auto Contrast: [combo]  

Select between to True or False [typically set to True].   

Low Intensity (%): 

This selection will compress the lower intensities (in the lower % range) to have the same “minimum” intensity in the display. This will minimize contrast stretching due to low intensity pixels.  [typically set to 0.30].   

High Intensity (%): 

This selection will compress the higher intensities (in the top % range) to have the same “maximum” intensity in the display. This will minimize contrast stretching due to high intensity pixels.  [typically set to 0.30].   

Enhanced
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The Shutter Bias is applied to a plate at the entrance of the analyzer to help enhance collection of secondary electrons produced during a SXI acquisition.  Any other time the Shutter Bias is set to 0 or OFF.
Shutter Bias: State: [radio buttons]  

Select Auto On to help enhance the SXI image.   

Bias Voltage: Mode: [radio buttons]  

Select Fixed to use the value in the Fixed field.
Select Angle to use the value in the table as a function of the Stage Tilt parameter.  These values in this table have been optimized to enhance the SXI image at a variety of angles.  If the Tilt is at an intermediate angle; an interpolated value will be used.
[typically set to Angle]
Z-Align
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Warning: These parameters are factory set and should not require any adjustment.
Continuous Neutralization: [check box]  

Note:  SXI Z-Align Auto Neutralization: 
The E-Neut gun will be ON.
The Ion Gun will be pulsed for a few seconds before the Z-Align operation.  If the Continuous Neutralization box is checked in the Sample > SXI > SXI Properties > Z-Align window; then the Ion Gun will be ON during the Z-Align operation

5.4.3.2 Application Log: Acquisition

Right-click within the Sample > SXI tab and select Application Log (Acquisition)…
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Application Log windows are described in the Introduction and Overview section
5.4.4 Stage tab
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5.4.4.1 Stage User Settings
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Stage parameters can be saved and re-loaded to return to previous locations.
Stage Settings:  [combo box]
Select a name or type in a new setting.   

User Settings

1. Pulldown the Stage Settings list and select a user setting from the list.

2. Select the Load button.
The X, Y, Z, R, T axis values for this user setting will be loaded into the Target Position fields.

3. Use the Drive All button to drive the stage to the user setting location.

Previous Acquisition File Settings

1. Select the File… button

2. Select the desired acquisition filename.
3. Select Open.
The X, Y, Z, R, T axis values for this acquisition file will be loaded into the Target Position fields.

4. Use the Drive All button to drive the stage to the acquisition file location. 

5.4.4.2 Stage Parameters Control
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The preferred method is to use the Platen Viewer navigation or the SXI Viewer Point-n-Click to navigate in the Stage XY axis. R (Rotation) is also better accomplished in the SXI Viewer using the Rotate Horizontal tool. Compucentric Rotation can be initiated here if desired. Z or T(Tilt) moves can be accomplished here or can also be accomplished by changing a Position List Table value for Z or T(Tilt) and driving to that position.
.   
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CAUTION:  Use the Z and T Target Position and Z and T button with extreme caution! Z is generally adjusted using the Z Alignment in the Sample session.  Adjusting Z too high will result in the sample contacting the analyzer, causing damage to the sample and the instrument.  

Drive Mode:  [radio buttons]
Use the Absolute or Relative coordinates fields to move the stage to a platen position or to find a feature manually.  

Single axis moves  

1. Choose the Absolute or Relative Drive Mode.  

2. Type a target position for the X, Y, Z, R or T axis and click enter to accept this value.
Note: Typing in a value and selecting Drive will drive to the previous value entered in this field.  The user must hit the keyboard Enter key [or click another field] to insure the newly entered parameter will take affect.  

3. Click the X, Y, Z, R or T button (in the Drive column to the right of that position field) to move to that new position.  

The computer keyboard arrow buttons can be used to control the X and Y axis of the stage as seen below:
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In the SmartSoft-XPS Stage tab, place the cursor in the X or Y entry field.  Clicking an arrow key on the keyboard will move the stage the defined amount entered in the Sample > Stage> Stage Parameters window.  Holding the SHIFT + clicking an arrow key will move the stage 10x the indicated amount. Holding the ALT + clicking an arrow key will move the stage 0.1x the indicated amount.

Note:  Clicking on any axis field entry box and using the “keyboard arrow keys” or “rolling the mouse wheel” will provide an immediate axis move. 

Multiple axis moves  

1. Choose the Absolute or Relative drive mode.  

2. Type the target positions for any or all of the X, Y, Z, R and/or T axis and click enter to accept these values.
Note: Typing in a value and selecting Drive All will drive to the previous value entered in this field.  The user must hit the keyboard Enter key to insure the newly entered parameter will take affect.  

3. Click the Drive All button to move to this new location.  

Stop All

The Stop All button can be used as an emergency stop, to stop all stage movement.

Compucentric Rotation 

All R moves from the Stage tab are Compucentric moves.

The R button will move the stage in a Compucentric move resulting in a rotation as defined in the Angle field, with an X and Y axis adjustment to return to the same position on the stage.

Eucentric Tilt 

All T moves from the Stage tab are Eucentric moves.

The T button will move the stage in an Eucentric move resulting in a Tilt as defined in the Tilt field, with an Z and Y axis adjustment to return to the same position on the stage.
Keyboard Arrow Control

5.4.4.3 Zalar Rotation
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Zalar Rotation is used in conjunction with a Depth Profile and can be manually launched from the Stage tab if desired.  

Zalar Rotate will move the Stage (to a Compucentric position of 0 degrees) for the current stage location and then begin rotating the stage about this point from 0 to 360 degrees until the Stop Rotate button is clicked.
Rotation Speed (rpm): 

Select a desired rotation speed to be used for this operation.  This same field for Zalar speed for a Depth Profile is available in the XPS > Acquisition Properties > Profile tab.   

5.4.4.4 Advanced Stage Control: Initialize Stage
Stage Initialization
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The Initialize button is used to initialize the five axis stage operation and arm, anode and monochromator motors.  A need to initialize will be indicated by a red colored stage on the Intro session viewer and by dithered stage Target Position fields on the Stage tab.

This message will appear in the Status Bar and at the bottom of the Stage tab.
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The following message will appear if the Initialize button is selected.
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5.4.4.5 Advanced Stage Control: Stage Properties
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Clicking Sample >  Stage > Advanced Control > Properties button will bring up the Stage Properties window..  The Stage Properties tab allows the service engineer to set stage step sizes parameters.  The Rotation Calibration tab of this box is used to calibrate the Compucentric Rotation.  The Tilt Calibration tab of this box is used to calibrate the Eucentric Tilt.
Properties window
Clicking Sample > Stage > Advanced Control > Properties button will bring up the Stage Properties window.  The Properties tab allows the user to setup Stage Step Sizes, Z and T ranges and T offset.
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The X, Y and R Axes section defines sensitivity parameters for the keyboard arrow buttons and the mouse wheel.  These tools can be used to move the stage incrementally.   These parameters are set by a PHI Customer Service Engineer.
· The X Y Step Size (um) allows for definition of the sensitivity of an arrow key’s movement of the stage.  Clicking an arrow key [or rolling the mouse wheel] while in the X or Y axis entry field will then move the stage the defined amount.  Holding the SHIFT + and clicking an arrow key moves the stage 10x the indicated amount. Holding the ALT + and clicking an arrow key moves the stage 0.1x the indicated amount.
· The Z Step Size (um) allows for definition of the sensitivity of an arrow key’s movement of the stage.  Clicking an arrow key [or rolling the mouse wheel] while in the Z axis entry field will then move the stage the defined amount.  Holding the SHIFT + and clicking an arrow key moves the stage 10x the indicated amount. Holding the ALT + and clicking an arrow key moves the stage 0.1x the indicated amount.

· The Minimum Z (mm) is typically set to 0.

· The Maximum Z (mm) is typically set to 35.

· The Platen Maximum Z (mm) will update as different platens become the “current” platen. This value will then become the maximum Z height.  
Note: This field is for reference only and cannot be edited.
· The Minimum Tilt is typically set to 0.

· The Maximum Tilt is typically set to 90.

· The Tilt Offset is typically set to 0
Rotation 

Clicking Sample > Stage > Advanced Control > Properties button will bring up the Stage Properties window.  The Rotation Calibration tab of this box is used to calibrate the Compucentric and Zalar features.
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Rotation Offset Calibration will record the measured rotation needed to provide an alignment to the XY axis of the sample platen to XY Stage moves.  This offset will be applied so that the Stage tab R field requires the value of 0 degrees to align the Platen to the SXI orientation.  See the How To: Calibrate Rotation Offset section.
Point1: Set: [button]
Click this button to import the current Stage X &Y values into the Point1:X(mm) and Point1:Y(mm) fields.

Point2: Set: [button]
Click this button to import the current Stage X &Y values into the Point2:X(mm) and Point2:Y(mm) fields.

Calibrate Offset: [button]
Click this button to use the Point1 and Point2 parameters to calculate the Rotation Offset (deg) parameter.  This parameter will be updated.
It is necessary to use the Sample > Stage tab Drive All button to synchronize usage of this new Rotation Offset (deg) value.  See the How To: Calibrate Rotation Offset section.

Rotation Center Calibration will record the measured X & Y offsets needed to perform Compucentric rotations and Zalar operation.  This offset will be applied so that the Stage tab XY fields requires the value of 0, 0 to align the Platen to the center-of-rotation (with respect to the SXI view of the Platen).  See the How To: Calibrate Center of Rotation section.
Point1: Set: [button]
Click this button to import the current Stage X , Y & R values into the Point1: X(mm), Point1:Y(mm) and Rotation(deg) fields.

Point2: Set: [button]
Click this button to import the current Stage X , Y & R values into the Point2:X(mm) and Point2:Y(mm) and Point2:Rotation(deg) fields.

Calibrate Offset: [button]
Click this button to use the Point1 and Point2 parameters to calculate the Rotation Center parameter.  These X (mm) and Y (mm) parameter will be updated.
It is necessary to use the Sample > Stage tab Drive All button to synchronize usage of these new Rotation Center values.  See the How To: Calibrate Center of Rotation section.

Note: If the Compucentric moves do not return to the same feature; the center of rotation calibration may need to be performed.  This procedure is only accurate at the Tilt angle of the sample that was used at the time the calibration was performed.  See the How To section of the manual.

Eucentric Tilt
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Tilt only moves of the stage will cause a feature-of-interest to move from the system optimal analytical position.  The Tilt axis of the stage is in the Y axis.  Consequently a Tilt move also requires a corresponding Y move to bring the feature-of-interest under the analyzer and a corresponding Z move to bring the feature-of-interest back to the optimal Z analysis height.
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 Add New Eucentric Tilt Position with Current Stage Values:  

Click this button to add a new position in the Eucentric Tilt Positions Table.  The Tilt, Y and Z fields will be filled in with the current stage position values.   
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 Delete:  

Click this button remove the “highlighted” position in the Eucentric Tilt Positions Table.   
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 Clear All:  

Click this button remove all positions in the Eucentric Tilt Positions Table.   
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 Update Eucentric Tilt Position with Current Stage Values:  

Click this button to update the “highlighted” position in the Eucentric Tilt Positions Table with the Tilt, Y and Z values for the current stage position.   
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 Drive to Eucentric Tilt Position:  

Click this button to drive the stage Tilt, Y and Z motors to the values of the “highlighted” position. The stage X and R will remain at their current position.  
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 Calculate Eucentric Tilt Correction Coefficients:  

Click this button to use the Eucentric Tilt Positions table to calculate the Zeroth Order, First Order and Second Order Correction Coeffficients for Y and Z.  These six values will be used when a new Tilt value is driven to from the Stage application tab or during an Angle Resolved Profile acquisition.  Correction will be applied to reposition the stage Y and Z to keep a feature-of-interest at the focal point of the system for a given Tilt move.
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 Calculate Eucentric Tilt Correction Z Coefficients Only:  

Click this button to use the Eucentric Tilt Positions table to refine the calculation of the Zeroth Order, First Order and Second Order Correction Coeffficients for Z only.

5.4.4.6 Motor Diagnostics

Right-click within the Sample > Stage tab and select Diagnostics…
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The Motor Diagnostics provides status readings related to the motors and stations and provides direct control of all axis.
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In Process:  

This status indicates whether a motor move is in process.   

Stage Initialized:  

This status will change to False if power is interrupted in the Motor Controller.  The Sample Session will indicate a need for stage initialization.   

Arm At Home:  

The arm is returned to Home (facing the Intro station) when platen transfer tasks are complete and a platen resides on the Stage.   

Zalar Status:  

This status indicates one of three modes. Zalar Stopped; Moving to First Position; or Zalar Running.   

Sputter Shutter:  

This status indicates the status of the Sputter Shutter.   

Tilt Position:  

This status is required to determine if the Stage is tilted towards the Arm. If it is during a transfer; then the Clear Stage task is performed.  

Motor Power:  [combo]
Select ON or OFF as required for servicing the motors.  
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 Download Calibration:  

Click this button to send these values to the Motor Controller.
All values with the exception of Theta Orth should be set to 1.0000
The Theta Orth will reflect the Rotation Offset in the Sample > Stage > Properties > Rotation menu.  This value will be used to properly define the Angle Resolved platen’s 0 and 180 degree positions.
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Motor: [combo box]  

Select the Motor to move. 
· X, Y, Z, Rotation and Tilt are stage axis moves
Note: R will be an absolute R motor move, not a Compucentric R move.
Note: Tilt will be an absolute Tilt motor move, not an Eucentric Tilt move.

· Anode refers to the X-Ray Anode moves and correlates with “Xray Anode Defined Positions in Milli-Meters” in the Embedded-PC’s POS4_.MOT file.
· Arm Rot refers to the Arm Rotation moves and correlates with “Sample Location Positions in Degrees” in the Embedded-PC’s POS4_.MOT file.
· Arm Ext refers to the Arm Extension move

· Mono refers to the Monochromator move
Note: the Monochromator motor cannot move if the motor control board Monochromator switch is turned off.
Position:  

Select the absolute target position.   
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 Move Motor:  

Click this button to move the selected Motor to the absolute target Position.   
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 Stop Motion:  

Click this button to stop the requested move.   
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 Clear Error:  

Click this button to clear any motor move error on the motor control board.   
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 Clear Touch Error:  

Click this button to clear a touch event error on the motor control board.   
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 Clear Arm:  

Click this button to rotate the Arm to the Intro Port position as defined in the “Sample Location Positions in Degrees” in the Embedded-PC’s POS4_.MOT file.   
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 Clear Stage:  

Click this button to move the Stage to a safe Y and Tilt position to allow the Arm to rotate past the Stage.   
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 Return Stage:  

Click this button to return from a Clear Stage call. 
Note: Clear Stage will record the previous position.
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 Dock Stage:  

Click this button to move the stage to the Stage Transfer Location Milli-Meters or Degrees position defined in Embedded-PC’s POS4_.MOT file. 
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Hardware Sensor:

Indicates whether a platen is Present, Not Present or N/A at a particular station.

Type:

Indicates whether a platen is a Standard, Angle, 200mm or None at each station.

Name:

Indicates the name of the platen at each occupied station.

Thumbnail:

Indicates the name of the thumbnail file at each occupied station.

Max Z Height:

Indicates the maximum Z height allowed for stage moves for each platen.
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 Read Platen Status button:

Click this button to read the current locations of platens within the system and their 5 parameters.  The Intro > Output Area:Chamber Viewer will automatically be updated with the new information.
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Position:

The current position of the 9 axis are read from the motor control and displayed here.
Minimum Limit:

The limits are read from the motor control and displayed here.  The X,Y & R values will change with Sample > Stage > Properties > Rotation Calibration changes. The Y values will change with an Angle Platen on the Stage.
Maximum Limit:

The limits are read from the motor control and displayed here.  The X,Y & R values will change with Sample > Stage > Properties > Rotation Calibration changes. The Y values will change with an Angle Platen on the Stage.
Motor Status:

The current status is read from the motor control and displayed here.  Possible readings include Okay; Mux (while an axis is enabled); Error.
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 Read Motor Status:  

Click this button to update the Motor Status once.   

[image: image186.png]Continuous Read



 Continuous Read:  

Click this button to continuously update the Motor Status at the rate shown in the Interval(sec) field.   

Interval(sec):

This field defines the update rate of the Continuous Read button.
5.4.4.7 Application Log: Stage

Right-click within the Sample > Stage tab and select Application Log (Acquisition)…
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Application Log windows are described in the Introduction and Overview section
5.5 Stage Status Bar fields Overview
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The SmartSoft-XPS Status Bar is located below the Input/Output area. There are three fields associated with the Sample session operation.

1st Field:

Messages such as Moving stage… will appear in this 1st field while a stage task is in motion.  Vacuum control and Acquisition messages will also appear here while a task is executing.

2nd Field:

X,Y,Z,R,T values. 
This field will update with the current stage position.  
Note: this field will not update during stage initialization.
3rd field:

Current Platen Information.

This field will display The Station location for the “current” platen and the Platen Manager filename for the “current” platen.
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