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Introduction

Thank you for your purchase of the VK-X3000 Series 3D Surface Profiler.
First, we will introduce basic operation.
You can understand basic operation using a common object such as a coin.

This manual describes average step height measurement of 3D data gathered by the VK-X3000.

The average step height measurement tool is a function to gather height difference, maximum height,
minimum height, and flatness.
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Chapter 1

Before Starting Operation




m Understanding the Operation Flow

The operation flow of the VK-X3000 Series is as follows. i ®New data acquisition
. Measure an object and obtain

a 3D image including color

Step 1: New data acquisition — Obtain a 3D image by measuring a sample information.
Step 2: Measurement preprocessing — Remove the tilt and noise of the obtained 3D image For details, see []] “Quick Start
Step 3: Use the measurement function ~— Measure preprocessed data using various functions G‘f'de:FGathe\;'”Q ?‘e"jv'\?:,tta Lot
. using Focus Variation Ite Lig
Step 4: Export measurement result — Output a measurement result to a report or Excel , o
Interferometer”, and D:] Quick
: Start Guide: Gathering New Data
This manual describes the Step 3 and Step 4. : using Laser Confocal’.
Step 1

New data acquisition

* ® Measurement preprocessing
: For details, see m“Quick Start

Guide: Image Processing”.

Step 2 ® Using the measurement
: function

Perform various measurements

from an obtained 3D image.

« Cross section shape
measurement

* Roughness measurement

« Comparison of two types of data

l : « Film thickness measurement

Step 3

Measurement preprocessing

Reference plane settings

v

Setting measurement area

® Reference plane settings

Set a reference plane for the
measurement area to measured

data.
: These are called “Reference area”
: for the VK-X3000 Series.

® Setting measurement area
Set a position you want to
Step 4 : measure to the measured data.

Exporting measurement result



Chapter 2

Conducting Average Step Height
Measurement (flatness)




m Setting the Reference Plane

Set a surface to be referred to for measurement (reference plan) in the height data.
The entire height data is rotated so that the determined reference surface is horizontal, and
the height data is offset in the height direction so that the height of the reference plane is

zero (0).

1. Select measurement data and click the [Process image] button.

Click the [Process image] button on the toolbar. Alternatively, select [Process image] from the

[Process image] menu.

Process image

2_ Click the [Reference plane settings] button.

The [Reference plane settings] window appears.

3_ Click the [Specify area] radio button in [Method of setting reference
surface], and then click the [Continuous area...] button.

The [Area settings] window appears.




Setting the Reference Plane

® Area inflation : 4
M [ ]

Dilates the border of an area by
the pixels set for dilation.

Use this for fine adjustment of
the range selected first when
specifying an area.

Before pracess Afer pracess (Diiaton value 1)

® Area deflation

Removes the border of an area
by the pixels set for erosion, and
reduces it.

Use this for fine adjustment of
the range selected first when
specifying an area.

Before process Afer process (Erosion value 1)

Click an area setting button for figure drawing and set an area on the
image.

Click the [Plane] button. Adjusting the acceptable level and clicking an arbitrary point on the
image display the area with the range specified. Click the [OK] button to set it.

As needed, click any of points on the screen.

Flane
J
55
1O
lo
e
J

Check that a reference plane has been specified, and click the [OK]
button.

(=)=

The [Reference plane settings] window closes, and the results of the processing are reflected

in the image processing window.



m Setting the Reference Plane

® Reference plane settings

6_ Select the average step height measurement (flatness). oD e
n the - series, the

Select [Average step height (flatness)] from the [Measurement] menu. Or click the [Ave step] function ta set a reference
but he toolb : plane for measurement to the
utton on the toolbar. : obtained 3D image data is called

"Reference plane settings”.

7. Setthe screen for setting the plane to be the reference for measure-
ment.

Click the [Settings] button of the [Measurement reference plane] on the top right of the screen.




Setting the Reference Plane

® Reference plane (height 0) : 8. Setareference plane for measurement.
The plane set in the reference :
settings for image processing is In this case, click the [Reference plane (height 0)] radio button.
used as reference area. :
It is convenient to compare the : —
place and step height specified in e 2 e

reference plane settings.

® Free surface
Click the [Area settings] button
and specify a reference area. : = . Reference plane setting
You can calculate the flatness of - el - | Set the measurement reference plane.
an arbitrary plane you select, and : ‘ - ®) Reference piane (height 0)
the parallelism between arbitrary
planes.

Plane set as reference plane

() Any plane

sl

0. Click the [OK] button.

Click the [OK] button to set the reference plane.

Reference plane setting

Set the measurement reference plane.
(®) Reference plane (height 0)

Plane set as reference plane

() Any plane

O




m Setting Measurement Area

1. Select adding an area.

Click [Add an area] from [Measurement area] on the right middle of the screen.

2_ Click the [Rect] button from [Element tool].

Click the [Rect] button from [Element tool] on the top right of the screen.

3_ Select the range you want to select in the measurement data screen.

Click the top left (start point) of the range you want to select, move the cursor, and click the bot-

tom right (end point) in the measurement data screen.
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Setting Measurement Area

Click the [OK] button.

Click the [OK] button to set the area.

Click the [OK] button.

Click the [OK] button to set the measurement area.

Check that the measurement results are displayed.

The measurement results appear in [Measurement results list] on the left side of the screen.

The operation is complete.

Measurement results list ‘

Color | Arca Height difference | Max. height

pm

1500.
1500.
1500.
1500,
0.
0.

1417.027
1417.027
1417.027
1417.027
0.000

Total

Std. DV

0.000

3 Sigma

Areal 1417.027 1500.

To set multiple areas, repeatedly set them from step 1.
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Set a surface where an arbitrary area is referred for measurement (reference plane).
The entire height data is rotated so that the determined reference surface is horizontal, and
the height data is offset in the height direction so that the height of the reference plane is

zero (0).

1.

Select the average step height measurement (flatness).

Select [Average step height (flatness)] from the [Measurement] menu. Alternatively, click the [Ave

step] button on the toolbar.

Set the screen for setting the plane to be the reference for measurement.

Click the [Settings] button of the [Measurement reference plane] on the top right of the screen.

Set a reference plane for measurement.

In this case, click the [Any plane] radio button.

Set the measurement reference plane.

() Reference plane (height o)

Plane set as reference plane

(® Any plane

Area settings. ..

14

Setting the Free Surface to the Reference



m Setting the Free Surface to the Reference

4_ Click an area setting button for figure drawing and set an area on the
image.

The [Area settings] window appears.

Reference plane setting X

Set the measurement reference plane.
(") Reference plane (height 0)

Flane set as reference plane

(®) Any plane

Area settings...

Cancel

5_ Set an area on the screen, and click the [OK] button.

Click the [Rect] button. Click the mouse at the first point of the rectangle, and move the mouse.
Next, when clicking the second apex of the rectangle, the rectangle specified with the range is

set as an area.

(g1

O

{0y 0 ©

6_ Click the [OK] button in the [Reference plane setting] window.

The [Reference plane settings] window closes, and the results of the processing are reflected

in the image processing window.
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m Setting the Free Surface to the Reference

7. Setanother area using the same procedure, if relevant.

16



Exporting Measurement Result

Chapter 4

Volume & area measurement Mierolens

VK-X3000 Series

Multine roughness
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VK-X3000 Series
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You can display a report of measurement results by the Multifile Analyzer in another window.

For the report, its layout can be edited and file can be output.

1.

3.

.

Select the grid sheet including the measurement result you wish to

display in report.

Select [Report] from the [Output data] button on the toolbar.

The report screen appears.

R pe——

Report Output

1=
be i

Qutput data

L

Processimage 3D display Height Range

v

Line |

==/ [Report]
EER®  Save data with an easily viewable layout.

Save it as an image file by clicking the [Image output] button on the

toolbar. Click the [Print] button to print.

Average step height (flatness) ~ Substrate

=

VK-X3000 Series

M koo 50 image Heightesior

@ Click the [Image output] button.

an
Fy

Image output
—— the [Output] button.

@O00ST 5 OO

® Click the [Print] button.

The [Output report] dialog box appears.
Select the page to be output, and click

If necessary, change the print settings.

Measused duie | 571272017 44653 P
Objectve Lons Power : 255

Click the [Close] button to close the screen.
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® Edit the report layout
Clicking the [Edit layout] button
displays the [Edit report layout]
screen.

Edit layout

The report layout can be edited.

« Click the [Insert text] button to
insert the text box.

« Select an image and right click
it, a menu related to layout
editing will appear.

« Click the [Insert image] button to
insert the image.

« Click the [Back to default] button
to return to default.



m Exporting to Excel file

For the result measured by the Multifile Analyzer, the content of the grid view area is output
to Excel file in unaltered form.

» The file is saved as an Excel workbook (*.xIsx). This extension is the standard file for-
mat for Excel 2007 and later.
» When you export to an Excel file, images, graphs, tables within cells and all other con-

tent of the grid sheet is output in unaltered form. Before performing the output, adjust

the size of the grid sheet.

® About the grid sheet layout and
the cell of the Excel output

The layout of the grid sheet is 1 . Select the grid sheet including the measurement result you wish to out-

applied on the Excel sheet as it is. put in an Excel file.
* The measurement results

displayed in the [Measurement
value list] checkbox of the
[Column display] tab are output
as images on the Excel sheet.

: Average step height (flatness)

+

. The measurement results : 2 Select the measurement results you wish to output to cells in the Ex-

displayed individually in the cel worksheet from the checkbox of the [Column display] tab.
[Column display] tab are output :

as numeric values to each cell
on the Excel sheet. : of the measurement results.

Selecting the [Column display] tab adds the each result of the measurement items to each cell

ey

..[7Reference plane - pm
~[~]Areal - pm
..[1Area2 - pm

ol

3_ Select [Save Excel] from the [Output data] button on the toolbar.

The [Save as Excel] dialog box appears.

Output data Process image 30 display Height Range | Line

== [Report]
EER® | Save data with an easily viewable layout,

F [Save as Excel]
=1 Qutput the image and values in Excel format.

19



4.

5.

Exporting to Excel file

Change items as needed, and click [OK].

Image quality settings
@® Standard © Super Fine

Use super fine mod for printing.
Use standard mode for reducing size.

Output target
@® current sheet O Allsheets
Output form

(® Output all messurement data in current layout
() Output active measurement data in selected row

[ Show title rows as one line
“This s ideal f the saved fie wil be used to dram graphs or
perform numeric processing such as a pivot tabie.

Open fie after saving

o

Select a destination folder in which to save the Excel file. Enter the
file name, and click the [Save] button.

« ~ 4 [& » ThisPC > Documents > v O Search Document ts
Organize Newfolder =+ @
A Name - Type
Fiefold
v [ This PC
3 30 Objects
B Desktop
il nome: | New analyiz Aversge step height fatness e B
Save sstype: Excel book (xs0) S
 tide o o =

If Microsoft Office or Microsoft Excel is installed on your PC, the output file is displayed auto-

matically.

Even if Microsoft Office or Microsoft Excel is not installed on your PC, the measurement results

can be saved as an Excel format file.

In this case, use the output file with another PC.

» Microsoft Office, Microsoft Excel and Excel are registered trademarks of Microsoft Corpora-
tion.

* It is necessary to prepare Microsoft Office and Microsoft Excel separately when KEYENCE
delivers the PC.
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Specifications are subject to change without notice.
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