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Introduction

Thank you for your purchase of the VK-X3000 Series 3D Surface Profiler. i ® Requirements for the
. - . . . . : Teaching Operating Envi-
First, we will introduce basic operation. You can understand basic operation ronment

using a common object such as a coin. This manual describes methods using i To perform teaching, the following
N : ti i ti :
the laser confocal measurement principle. operaling environment Is necessary
« Image stitching module VK-H3J
* Motorized XY stage
This manual describes the teaching function of the VK-X3000 Series. :  In addition, to perform teaching in
. . . . . . : the inspection mode, the following
The teaching function is useful for evaluating multiple measurement positions . . . _
: operating environment is necessary:
by changing the lens to be used or measurement method or with various i+ MultFile Analyzer Application

measurement conditions. + Excel
Teaching can also be used as an inspection mode with the addition of a

template file that contains nominal values and tolerances.
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Chapter 1

Before Starting Operation




The operation flow of the teaching function is as follows.

Launch the Viewer Application

Place the sample on the stage

Display the teaching view Display the teaching view

Register positioning adjustment Load teaching files

Register teaching Execute positioning adjustment

Execute teaching




Chapter 2

Registering and Executing
Teaching




m Displaying the Teaching View

This description begins with the situation in which the Viewer Application has been launched

and a sample has been placed on the stage.

1.

Start the Viewer Application, and place the sample on the stage.

Move the sample to the place you want to measure, and adjust the focus.

Shape [ w @
Measurement &

Start Moasuromont

Create a navigation image.

Click the [Register Navigation Image] button.

Shape [ w @
Measurement e

Click the [Shape Measurement] or [Film Thickness Measurement] but-
ton from [Teaching].

==

Teaching



Displaying the Teaching View

The teaching view appears.




Register the Teaching Settings

1 . Move the view to the place you want to measure using the XY stage,
and adjust the focus by switching to the appropriate lens.

2 Set the measurement conditions such as the measurement mode,
* scan mode, and upper and lower limit settings, then click the [Add

Current Location] button.

-

The first measurement position is registered.

3 Move the view to the place you want to measure next using the XY
= stage, and adjust the focus by switching to the appropriate lens.

o 3

" b
b el 7 ewreon

® To improve the positioning
measurement accuracy
The teaching function corrects
displacement and tilt of the entire
sample. The measurement position,
lens magpnification, and measure-
ment conditions of the first point
registered is the first correction
point. The next registered point is

the second correction point.

Lens retraction
@® OFF
O Retract lens back to

z 0992.017 B

O Retract lens back to upper Z

Posttion Adjustment.

Align the sample using 1
@ 1 fucal measurement pont
correction

e o ‘Align the sample using 2
14 T © 2 fducak measurament points
NE3 correction
+

Postion Adjustment Value (mm) | Comer Adjustment Value |

Start Adjustment

e

To increase the accuracy of position-
ing measurements, positioning
objects can be set as the first and
second points which are not the

original measurement points.

® About registering teaching
The registration of teaching using
the automatic measurement mode
(auto setting for measurement con-
ditions) is described as an example

this time.



® Number of Teaching Posi-
tions
You can register up to 3,000 posi-

tions for the teaching.

® About the correction for
the measurement position
When you reposition a sample or
measure another sample, the posi-
tion where the sample is located
may be displaced. The position ad-
justment can be done using the first

and second registration locations.

Register the Teaching Settings

Set the measurement conditions such as the measurement mode,
scan mode, and upper and lower limit settings, then click the [Add
Current Location] button.

‘Start Moasuromont

The second measurement position is registered.

For the third position and later, repeat steps 1 to 2 to register all positions.



m Editing the Registered Teaching Settings

Check/delete the contents of the registered teaching settings.

1. Click the [Edit] button.

it Quality D Fiter ND Fiter 2 Double scar/HDR//
100%  — OFF
100%  — OFF
100% — OFF

-1800.94pm
-2283.13um

<
Up Down Hove to Selected Locston G| pskrenl

3_ If necessary, delete any registered content.

* [Delete] button
Delete the selected content.
* [Delete All] button

Delete all of the content.

4. Click the [Close] button.

10



Executing the Teaching

4. Click the [Execute Teaching] button.

Start Moasuremont

A confirmation message appears.

2. Click the [OK] button.

1 Move to the 1 measurement point, Check that there is no
danger of a lens collision.

| oK I Cancel ;

The [Execute teaching] dialog box appears.

3 Determine the save folder and parent name for the measurement re-
* sults. Click [OK] button.

® In the case of the inspec- :
tion mode

An analysis result is exported in the

Execute teaching

Excel format file to the folder speci-

fied in “Save folder”. : Save Folder

The parent file name acts as a prefix for measurement result
names (teaching_1, teaching_2).

® Teaching Settings File
With the teaching function, you can
save measurement settings in a file 7 Save haer confocal resuits as Vict fies

so that you can reproduce registered
(Program positions that utilze stitching will automatically save as
).

sample measurement positions, lens : VK4 files).

magnification, measurement condi- : e

tions, and so on.

There are two file formats used to L

Teaching is executed.

save teaching settings.

+ Teaching settings save file (*.vkt)
This is a proprietary format espe-
cially for the Viewer Application.
This includes data to display semi-
transparent images for position

alignment.

Teaching settings save file (*.csv)
This is a text file that can be edited
with commercially-available soft-

ware such as MS Excel.
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Saving the Teaching Settings

Save the teaching settings in which the measurement contents have been registered to a

file.
1. Click the [Save Settings] button.
2. Selectthe save format.

¢ ® Teaching Settings File

With the teaching function, you can

Select Settings File Type

save measurement settings in a file

@® VKT Fie so that you can reproduce registered
) €SV File sample measurement positions, lens
: magnification, measurement condi-
Cancel tions, and so on.
: There are two file formats used to
* [VKT File] radio button save teaching settings.
Save the file in VKT format. You can also save the screens for position alignment. + Teaching settings save file (*.vkt)
« [CSV File] radio button This is a proprietary format espe-

ially for the Vi Application.
Save the file in CSV format. You can edit the data with commercially-available software like cally forfhe Viewer Application

This includes data to display semi-
MS Excel. :

transparent images for position

alignment.

3. Click the [OK] button.

Teaching settings save file (*.csv)
: This is a text file that can be edited
with commercially-available soft-

ware such as MS Excel.
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Loading the Teaching Settings

Load the teaching setting files where the measurement contents have been registered.

4. Click the [Import Settings] button.

FF Famesraning

oo | it semron. | f s

The [Load Teaching Settings File] dialog box appears.

® Teaching Settings File 2 Specify the folder and file name, and click the [Open] button.

With the teaching function, you can

save measurement settlngs ina flle : 1 > ThisPC » Documents > VK-X3000_Data > Teaching v o 2 Search Teaching
so that you can reproduce registered : Orgarize = New folder E- om0
. . Name - Date modified Type Size
sample measurement positions, lens : S Quick access I o s
magnification, measurement condi- : o Oneprve 8 Teaching 1017t Ve Bie
M [ This PC
tions, and so on. : 3 30 Objects
. B Desktop
There are two file formats used to : Documents
) ) . & Downloads
save teaching settings. : b usic
) . . . ) Pictures
» Teaching settings save file (*.vkt) : B Videos
P . i 05 (C)
This is a proprietary format espe-
& Network
cially for the Viewer Application.
This incl ispl A . File name: | [ Teaching settings files (it v
is includes data to display semi- : —

transparent images for position

alignment. The teaching settings are loaded.

Teaching settings save file (*.csv)
This is a text file that can be edited
with commercially-available soft-

ware such as MS Excel.
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2-7 Correcting the Teaching Settings Position

1. Place the measurement sample on the stage.

2. Click the [Advanced] button.

The [Advanced] dialog box appears.

3_ Select the method to adjust the position.

Advanced

Lens retraction
@ OFF
(O Retract lens back to

z 0992.017 S| um

(O Retract lens back to upper 2

Position Adjustment

P 1
:+ E Align the sample using 1
H 1 fidudal measurement point
'“ @ correction
,‘}'(' “.‘ Align the sample using 2
kS X le) 2 fidudials measurement points
Sk correction
+

Position Adjustment Value (mm) | Comner Adjustment Value

Start Adjustment Cear

oK Cancel

* [1 fiducial correction] radio button
Align the position of the sample with the first measurement point.
* [2 fiducial correction] radio button

Align the position of the sample with the first and second measurement points.

4. Click the [Start Adjustment] button.

A confirmation message appears.

14



2-7 Correcting the Teaching Settings Position

5.

Click the [OK] button.

1 Move to the 1 measurement point, Check that there is no
danger of a lens collision,

o |

The XY stage moves and auto focus is executed.

The [Position Adjustment] dialog box appears.

Align the positions of the teaching measurement points and sample
by moving the stage.

Register the correction position of the 1st point.

Click the [Register] button.

Position Adjustment (Corrected by 2 Paints)

Lens retraction
OFF
Retract lens back to
z 0902.017 5
Retract lens back to upper Z

Position Adjustment

) First Point - Registering

Align the sample position with the first measurement point and
then press the [Register] button.

Cancel

gy adjustment

oK Cancel

For 1 fiducial correction, the [Position Adjustment Result] dialog box appears. Proceed to step
11.

For 2 fiducial correction, a confirmation message appears.

15



2-7 Correcting the Teaching Settings Position

8. Click the [OK] button.

| Move to the 2 measurement point, Check that there is no
danger of a lens collision.

(T =

The XY stage moves and auto focus is executed. :

The [Position Adjustment] dialog box appears.

9_ Align the positions of the teaching measurement points and sample
by moving the stage.

1(0. Register the correction position of the 2nd point.
Click the [Register] button.

Position Adjustment (Corrected by 2 Points)

First Point - Registration Complete

Second Point - Registering

Align the sample position with the second measurement point and
then press the [Register] button.

; Ccancel .
Register adjustment :
oK Cancel .

.

The [Position Adjustment Result] dialog box appears.

16



Correcting the Teaching Settings Position

11. Click the [Close] button.

Position Adjustment Result

Positioning adjustment has been completed.

Position Adjustment Value (mm)

Corner Adjustment Value

(0.00, 0.00)

0.00%

12. Click the [OK] button.

Advanced

Lens retraction
@ OFF
(O Retract lens back to

(O Retract lens back to upper Z

Position Adjustment

1 fiducial
® corraction

- 2 fiducials
o correction

7 9992.017 > um

Align the sample using 1
measurement point

Align the sample using 2
measurement points

Position Adjustment Value (mm)

Corner Adjustment Value

(0.00, 0.00)

0.00°

Start Adjustment Clear

OK Cancel

17
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31 Combining the Auto Function

The teaching function can be combined with various functions for advanced data acquisition.
This section of the guide describes combining teaching with auto max and min settings as

well as stitching.

1. Click the [Settings] button.

Settings...

@ About the [Scan Range]

Select setting conditions during execution (auto focus, auto maxi- s )
2 . setting during [Easy mode]

mum and minimum settings, and others) from [Scan Range]. The [Sean Range] setfing during

 [Easy model s fxed to “Automat

Use the current upper & lower limit

scn Range : cally determine upper & lower limit”.
® Use the current upper & lower limit .
O Use autofocus during registration to determine upper & lower imit S
O Autoratically determine upper & lower limit S
Stitch to Capture More Information .
[] Enable Stitching
Horzontal Vertical .
5 5 5 :
Cancel
.

Use this to execute maximum and minimum limit settings setting configured by clicking the [Add

Current Location] button or [Duplicate Scan] button.

Use autofocus during registration to detemine upper& lower limit

Use this to perform the auto focus when clicking the [Add Current Location] or [Duplicate
Scan] button, and record the Z position at the time, with the item name “Auto focus position”. :
At the time of execution, use this to move the Z position to the center of the registered upper

and lower limit positions, then to perform auto-focus. The upper and lower limit positions are
corrected depending on the difference between the Z position at that time and the registered

"Auto focus position".

Automatically determine upper & lower limit
Use this to set the upper and lower limits automatically after moving the Z position to the mid-
point of the lower and upper limit positions registered at the time of execution, and re-register

the upper and lower limits at the measurement.

3. Click the [OK] button.

20



3-2 Combining the Image Stitching with Teaching

4. Click the [Settings] button.

Shape M w
Measurement ks

ﬂ'E’“l Settings... J

o About the number and 2 Select the [.Stitch to Captu.re More Information] checkbox to set the
types of images that can : * number of images to be stitched.

be stitched by [Stitch to
Capture More Information]

Scan Settings

Scan Range
The number and types Of images : @ Use the current upper & lower imit
H O Use autofocus during registration to determine upper & lower imit
that can be stitched are as follows. : O Automaticaly determine upper & lover mic
Viewer Application | Max. No. of | Max. No. of | Max. layer : Stitch to Capture More Information
settings stitching | stitching | No. of H
Measurement [ Resolution | screens | screens | stitching : Horzontal Vertical
o (vertical) | (horizontal) | screens : N
Automatic |- 100 100 1000(560)* H
measure- .
ment H
Manual Standard  |100 100 560
measure- [Part 112 |1 100 100
ment Superfine |50 50 100 H
Film Standard_| 100 100 560 . .
T RS TR ) : 3. Click the [OK] button.
measurement ['s perfine | 50 50 100 H
Film Standard |100 100 560
thickness [Part1/12_ |1 100 100 :
measurement [ g perfine - | 50 50 100 H A A
: . Click the [Add Current Location] button.

* The maximum number of stitching
images increases to 1000 when
scanning with focus variation and
white light interference. Maximum
of 560 can be stitched when the

scan mode is the laser confocal.

The current stage position is registered as the top left reference (start point for stitching).

21



3-3

The repeat settings are useful for samples with equally spaced features, such as a BGA.

1.

2.

Combining the Repeat Settings for Teaching

Click the [Duplicate Scan] button.

Enter the measurement conditions for the repeat measurement.

Shape [ w @
Moasuroment s

Measurement Direction
® Horizontal

Q Vertical

# of Images
Horzontal |1

vertical |1

Spacing
Horzontal |1

Vertial |1

oK

2| 1mages

2| 1mages

[ Match

[ match

Cancel

* Measurement Direction

For the repeat direction, select [Horizontal] or [Vertical].

* # of images

Specify the number of repeat images in the [Horizontal] and [Vertical] boxes. Selecting the
[Match] check box sets [Vertical] to the same value as [Horizontal].

» Spacing

Specify the repeat interval in the [Horizontal] and [Vertical] boxes. Selecting the [Match] check

box sets [Vertical] to the same value as [Horizontal].

22

® About the number of im-
ages and intervals to be set
in [Duplicate Scan]

The number of images and intervals

that can be stitched are as follows.

Max. No. of images: 100
Interval settings value: 0 - 9999999
Max. measurement point: 3000



3-3

Combining the Repeat Settings for Teaching

Example)
If you specify [Horizontal] for the measurement direction, 3 and 4 for the No. of images of
horizontal and vertical directions respectively, and 8 ym and 5 ym for the horizontal and vertical

interval, the teaching settings will be configured as shown below.

89-0
(8)=(9]
5
3. Click the [OK] button.

The measurement points are registered in a grid pattern with the number of images and inter-

vals by setting the current stage position as the top left reference.

23
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Chapter 4

Registering and Executing the

Inspection Mode
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Before starting the inspection mode

The inspection mode is a function that performs inspections by using the teaching function
and Excel or .csv templates.
The judgment of OK/Fail is not made by the Multifile Analyzer Software, but by the calcula-
tion functions of Excel or .csv.
This section describes how to turn ON/OFF the inspection mode, how to create a template,
and how to judge OK/Fail.

1.

Select the inspection mode.

Click the [ON] button.

Shape
Measuremen

I

Create a template for the inspection.

Use the quick parts to format the layout of the inspection report. Place the quick parts listed
below into cells to be output, and create a template so that the necessary information is auto-
matically output from the desired cells.

Output content Quick parts Supplementary
Teaching point number [TeachingNumber] This refers to the number of a registered point.
File name [MeasureDataName] This refers to the file name which was set at the time of saving.

Anal.temp.name

[AnalysisTemplateName]

This refers to the file name of a saved analysis template.

Measurement name

[AnalysisName]

This refers to the name of a measurement mode.

Main image

[Mainlmage]

This refers to a color image of depth composition.

Profile graph image

[Graphlmage]

This refers to an image of profile lines.

Name of element 1

[Element1Name]

This refers to the name of a measurement line.

Number of element 2

[Element2Number]

This refers to the number of a measurement tool.

Name of element 2

[Element2Name]

This refers to the name of a measurement tool.

Measured value

[MeasureResultValue]

This refers to a measured value.

Unit

[MeasureResultUnit]

This refers to the unit of a measured value.

In [Teaching] of the [System settings] dialog box of the Viewer Application, the output direction

(Next or Right) of the report for data can be selected. If output Next, place the quick parts in the

topmost cell. The data will be output automatically into the remaining cells.

Laser confocal mode

Focus variation mode
‘White light interferometry
Spec. Fim

Lighting

Auto save

Analyzer

XY stage

Function imit

O Start analyzer application after teaching when

inspection mode s off

Inspection mode

Fie saving preferences
® Always save VK fie
O Never save VK file

File output preferences

output direction
® Next O Right

Output to specified Excel file (*.xls, *.xlsx, *.xdsm

C:\Users\USER1\Desktop\Teachin| | Browse...

I Output image data
[ Output profile data as CSV

Cancel

26

® When the ON/OFF in-
spection mode option is
switched

The teaching settings being used

will be discarded.

® To use the inspection mode
To use the inspection mode, it is
required to create and save an
analysis template in which the image
processing and analysis contents
have been set in advance.

For details, see m"VK-X3000 Mul-

tifle Analyzer Reference Manual".

@ If output Next:

@ If output Right:

Inspection report




® Formula to calculate statis-
tical results

Average value =AVERAGE(D4:D7)
Standard deviation =STDEV.P(D4:D7)
Max. value =MAX(D4:D7)
Min. value =MIN(D4:D7)
Total =SUM(D4:D7)

® To improve the positioning
measurement accuracy

The teaching function corrects
displacement and tilt of the entire
sample. The measurement position,
lens magnification, and measure-
ment conditions of the first point
registered is the first correction
point. The next registered point is
the second correction point.

Advanced X

Lens retraction
® oFF
O Retract lens back to

z 9092.017 2] um

O Retract lens back to upper Z

Position Adjustment

Align the sample using 1
@ Lfiducal measurement pont
corraction

P s “Align the sample using 2
(. T o o 2 fidudils measurement points
|+ corraction
+

Postion Adjustment Value (mm) | Comer Adjustment Value |
Start Adjustment

e

To increase the accuracy of position-
ing measurements, positioning
objects can be set as the first and
second points which are not the
original measurement points.

® About registering the in-
spection mode

The registration of the teaching
using the automatic measurement
mode (auto setting for measure-
ment conditions) is described as an
example this time.

Before starting the inspection mode

3_ Calculate pass/fail judgment and statistical results by using the cal-
culation functions of Excel.

mFormula for pass/fail judgment

. Inspection report

 Toxchnontvorber] Wan e | oo gach imgs | Wemaredaie e Ve T

This is the formula for the case where the upper limit is defined in cell E9, whereas the lower
limit is defined in cell E10, and the output of measurement values starts from cell D4.
=IF(AND(D4<$E$9, D4>$E$10),"OK","Fail")

Registering the Inspection Settings

1 Move the view to the place you want to measure using the XY stage,
* and adjust the focus by switching to the appropriate lens.

2 Specify the analysis template. Click the [Browse] button, and select
* the saved analysis template file (.acs).

Lo o s e

Shape @
Measuroment

Start Moasuroment

The [Select the template file] dialog box appears.
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m Registering the Inspection Settings

3_ Specify the file name, and click the [Open] button.

4 > ThisPC > Documents > VK-X3000.Data » Teaching

v ol L

Organize = Newfolder

Tpe Size

ACS File 360KB

0 This PC

File name:

7] [lampiseFie Cac S

Search Teaching

= m @

The analysis template will be loaded.

the measurement results are exported to the cells in the worksheet

to create the analysis template.

P L e —y |

\  Point The checkbox of the [Column display] tab must be selected so that

4 Set the measurement conditions such as the measurement mode,
* scan mode, and upper and lower limit settings, then click the [Add

Current Location] button.

The first correction point is registered.

28

Selecting the [Column display] tab
adds the each result of the mea-
surement items to each cell of the

measurement results.

® Number of Teaching Posi-
tions

You can register up to 3,000 posi-

tions for the teaching.



® Saving the Inspection
mode settings
The setting file of the inspection
mode can be saved to the file as in
the teaching function. In addition,
you can reproduce the setting for
the inspection mode by loading the
setting file.
The method to save and load the
setting file is the same operating
procedures as that of the teaching

function.

Registering the Inspection Settings

5.

7.

Move the view to the place you want to measure next using the XY
stage, and adjust the focus by switching to the appropriate lens.

Set the measurement conditions such as the measurement mode,
scan mode, and upper and lower limit settings, then click the [Add

Current Location] button.

Tpe Size

ACS File 362KB
ACS File 361KB

@ OneDiive y
10/17/20201201PM  ACS File 21k8

= This pC
9 30 Objects
1B Desktop

File pame 7] [empineFie e 9

The second measurement position is registered.
For the third position and later, repeat steps 1 to 4 to register all measurement positions and

analysis contents.

29



m Executing the Inspection Mode

When executing the inspection mode, the 3D images obtained by the teaching function, and
the Excel file of the analysis results from the registered analysis template will be saved in the

specified save destination folder.

1. Click the [Execute Teaching] button.

Start Moasuroment

2. Click the [OK] button.

Viewer Application

| Move to the 1 measurement point. Check that there is no
danger of a lens collision.

(o J=o

The [Execute teaching] dialog box appears.

3 Determine the save folder and parent name for the measurement re-
* sults. Click [OK] button.

Execute teaching

Save Folder

The parent file name acts as a prefix for measurement resuft
names (teaching_1, teaching_2).

[] Save faser confocal results as VK4 files

(Program positions that utilize stitching will automatically save as
VK4 files).

] .

Teaching is executed.

30



@ Specifying the file export
Specifying the export file of the
inspection mode can be changed
from [System Settings] — [Teaching]

— [File output preferences] of the

Viewer Application.

] outout mage s

m Data output direction: in the bot-

tom direction

m Data output direction: in the right

direction

-

Executing the Inspection Mode

4 Checking the folder in which the measurement results was saved
= finds that the Excel file has been generated.

017.13263320201017_132638 xkx.

5 This pC
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Specifications are subject to change without notice.
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