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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 volume & area measurement of 3D data gathered by the VK-X3000.

The volume & area measurement tool is a function used to measure convex or concave volume, cross
sectional area, and surface area.
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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.

Step 1: New data acquisition — Obtain a 3D image by measuring a sample

Step 2: Measurement preprocessing — Correct the tilt of the obtained 3D image and remove the noise
Step 3: Use the measurement function — Measure preprocessed data using various functions
Step 4: Export measurement result — Output a measurement result to a report or Excel

This manual describes the Step 3 and Step 4.

Step 1

New data acquisition

4

Step 2

Measurement preprocessing
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Step 3

Setting measurement area

v

Setting the height threshold value

\ 4

Step 4

Exporting measurement result

® New data acquisition
Measure an object and obtain
a 3D image including color
information.
For details, see D:] “Quick Start
Guide: Gathering New Data
using Focus Variation/White Light

Interferometer”, and D:] “Quick
Start Guide: Gathering New Data

using Laser Confocal”.

©® Measurement preprocessing

For details, see m “Quick Start
Guide: Image Processing”.

® Using the measurement
function
Perform various measurements
from an obtained 3D image.
« Cross section shape

measurement

* Roughness measurement
« Comparison of two types of data
« Film thickness measurement

©® Setting measurement area
Set a position you want to
measure to the measured data.

® Height threshold
A height reference position can be
set to specify convex and concave
areas of the sample. This is called
“Height threshold”.



Chapter 2

Measuring Volume & Area




m Setting Measurement Area

Select the volume & area measurement.

Click the [Vol & area] button on the toolbar. Alternatively, select [Volume & area measurement]

from the menu.

Vol & area

Select the area settings.

Click the [Settings] button in the measurement mode/measurement settings on the right middle

of the screen.

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

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




Setting Measurement Area

4. 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.

5. Click the [OK] button.

Click the [OK] button to set the area.

The measurement results will be displayed. Next, set a height threshold value.



Setting the Height Threshold Value

Set a reference height threshold to specify convex and concave areas of the sample. i ®lgnore small height differences
: When the lower limit is set, areas
1 . Select a convex or concave area. of which height is less than

or equal to the lower limit are
excluded from the measurement
target areas.

Click the [Convex] or [Concave] button in the measurement settings tool on the top right of the screen.

® Ignore small areas
When the lower limit is set,
areas less than or equal to the
lower limit are excluded from the
measurement target areas.

® Include upper/lower limit
surfaces in surface area
measurement
Depending on the ON/OFF status
for this checkbox, the value of
surface area in measurement
results is calculated as follows.

2 . Move the vertical/horizontal cursor to the area you want to measure OFF: Surface area that does not

. . include the area of the surfaces at
on the Image dISpIay area. the upper and lower limits (a)

Drag the vertical and horizontal cursors on the image display area to the area you want to measure. ON: Surface area that includes the
: area of the surfaces at the upper
and lower limits = (a) + cross-
sectional area (area of the cross-
section obtained when the object
is cut at the threshold value)

©® Determine the measurement
position while confirming the
waveform
The profile graphs are updated in
vertical and horizontal directions
in real-time as the cursor is moved
on the image area.

@ Set the height threshold value
specifically
In the [Set threshold] dialog
: box, the value can be set by
3. Move the reference line to set the height threshold value. :  entering avalue, adjusting the
: height threshold, or dragging the

: threshold cursor on the histogram.
The measurement results appear in [Measurement results list] on the left side of the screen. : To open the [Set threshold] dialog

Drag the vertical or horizontal reference line of the profile graph, and set the height threshold.

The operation is complete. : box, click the [Settings] button
- : of the height threshold in the
[Measurement settings] in the
measurement settings tool.

Set threshold

Maximum value

28.927 um

Height threshold

14,0505 pm
Minimurn vahue ——
0,000 pm
OK Cancel
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m Using the Assist Tool and Element Tool

The element tool and assist tools are used to determine a region of interest to be measured :  ®BGA(Ball grid array)
. This is the package having

: soldered electrodes positioned on
extraction by color method, as well as dilation/erosion tools. The sample used is a BGA on a grid at regular intervals.

more accurately and effectively. This section includes an example of how to use the area

an IC package.

1. Check the conditions to set the area from the differences of colors,

height, or reflectance of BGA of the sample (IC package) and the
package itself.

Click the [Area] button in the [Element tool] in the area settings.
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The [Extract area] window appears.
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m Using the Assist Tool and Element Tool

2,

.

5.

Select [Optical] from the process target.

Optical

Height

O Oy OO OO

Click the base surface of the package (green section) to extract the
target area.

The area without BGA and dents on the package is selected.

O O0000 000G

Click the [Dilation] or [Erosion] button to clean up the extraction
method.

Normally, dilation and erosion are both used in succession.
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Click the [OK] button.
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6.

8.

Using the Assist Tool and Element Tool

Click the [Invert] button in the [Element tool] in the area settings.

The area is inverted.
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Click the [Rect] button in the [Element tool] in the area settings, and
select [Delete] for the input mode. Clear the specified area other than
BGA.
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Area color

Click the [OK] button.

BGA has been set as the measurement area.
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Exporting Measurement Result

Chapter 4
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Report Output

The Multifile Analyzer can display a report of measurement results in another window. For i @ Edit the report layout

the report, its layout can be edited and file can be output. Clicking the [Edit layou] button
displays the [Edit report layout]

screen.

1. Select the grid sheet including the measurement result you wish to
display in report.

£ | [x] .H.

e oot i

£

« 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

tm - : to return to default.
- ‘ ‘,!' S o return to defau
M I—_ 5

Output data Process image 3D display Height Range | Line |

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

2_ Select [Report] from the [Output data] button on the toolbar.

The report screen appears.

3_ Save it as an image file by clicking the [Image output] button on the
toolbar. Click the [Print] button to print.

>z
Veolume & area measurement Bump VK-X3000 Series
[ -
- N
® Click the [Image output] button.
‘i The [Output report] dialog box appears.
4 Select the page to be output, and click
the [Output] button.
Jrosem—— \ @ Click the [Print] button.
=5 — 1 |™™ If necessary, change the print settings.
Total | 22: 351 \ )
Max. | 7521 Print 542
Min.. 7453\ 989 1.845 13.379 15.029 19.517 2
|Ave. | 74839. 1.784 1.911 13.427 15.035 19.538
s
1| 74539.904 | 4959.706 | 9708.642 1.958 | 13.379 15.029 19.560 2486
12| 75210.602 | 5004.288 | 9231.989 1.845 | 13.500 15.029 19.517
3 74768.094 | 4968.607 | 9594.720 1.931 13.403 15.048 19.538

Moasusad cale © 20121501 1126:47
Objoctve Lons Poser = S0

4. Click the [Close] button to close the screen.
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® About the grid sheet layout and

the cell of the Excel output

The layout of the grid sheet is

applied on the Excel sheet as it is.

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

* The measurement results
displayed individually in the
[Column display] tab are output
as numeric values to each cell
on the Excel sheet.

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.

1 . Select the grid sheet including the measurement result you wish to out-
put in an Excel file.

i Er @i

o seommecen e it ot

Volume & area |-

2_ Select the measurement results you wish to output to cells in the Ex-
cel worksheet from the checkbox of the [Column display] tab.

Selecting the [Column display] tab adds the cell of the result of each measurement item.

GJW\ display Measurement data

HATotal - pm
~FMax. - um

[Gircularity
~Arotal

13 Sigma
[sphere diameter
FATotal - pm
~FMax. - um
EMin. - pm
[Fave. - um

[FMeasured values

¥ Number of areas - Piece(s)

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

The [Save as Excel] dialog box appears.

Output data

==| [Report]
¥ Save data with an easly viewable layout.

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

[Save as image]
=] Save the status of the current sareen as an image.

/
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4.

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.

= his PC.

File name: [ New analysis Volume & areaxlsx v

Save astype: |Excel book ("xlsx) V]

A Hide Folders G

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.

KEYENCE CORPORATION

1-3-14, Higashi-Nakajima, Higashi-Yodogawa-ku, Osaka, 533-8555, Japan

AUSTRIA

Phone: +43 (0)2236 378266 0
BELGIUM

Phone: +32 (0)15 281 222
BRAZIL

Phone: +55-11-3045-4011
CANADA

Phone: +1-905-366-7655
CHINA

Phone: +86-21-3357-1001
CZECH REPUBLIC
Phone: +420 220 184 700

FRANCE

Phone: +33 1 56 37 78 00
GERMANY

Phone: +49-6102-3689-0
HONG KONG

Phone: +852-3104-1010
HUNGARY

Phone: +36 1 802 7360
INDIA

Phone: +91-44-4963-0900

INDONESIA
Phone: +62-21-2966-0120

ITALY

Phone: +39-02-6688220
KOREA

Phone: +82-31-789-4300
MALAYSIA

Phone: +60-3-7883-2211
MEXICO

Phone: +52-55-8850-0100
NETHERLANDS

Phone: +31 (0)40 206 6100
PHILIPPINES

Phone: +63-(0)2-8981-5000

PHONE: +81-6-6379-2211

POLAND
Phone: +48 71 368 61 60
ROMANIA

Phone: +40 (0)269 232 808
SINGAPORE

Phone: +65-6392-1011
SLOVAKIA

Phone: +421 (0)2 5939 6461
SLOVENIA

Phone: +386 (0)1 4701 666
SWITZERLAND

Phone: +41 (0)43 455 77 30

www.keyence.com/glb

TAIWAN
Phone: +886-2-2721-8080

THAILAND
Phone: +66-2-369-2777

UK & IRELAND
Phone: +44 (0)1908-696-900

USA
Phone: +1-201-930-0100

VIETNAM
Phone: +84-24-3772-5555

A4WW1-MAN-2090

Copyright (c) 2021 KEYENCE CORPORATION. All rights reserved. 16926GB 2061-1 [96M16927] Printed in Japan

* 9 6M1869 T -

2 1 *




	Chapter 1 Before Starting Operation
	1-1  Understanding the Operation Flow

	Chapter 2 Measuring Volume & Area
	2-1  Setting Measurement Area
	2-2  Setting the Height Threshold Value

	Chapter 3 Advanced Settings
	3-1  Using the Assist Tool and Element Tool

	Chapter 4 Exporting Measurement Result
	4-1  Report Output
	4-2  Exporting to Excel file


