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Introduction

This manual describes the handling, operating procedures, and precautions for the "VK-X3000 Series
Viewer Application", "VK-X3000 Series Image Stitching Module (VK-H3J)", and "VK-X3000 Series White
Light Interferometry Module (VK-H3I)". Read this manual thoroughly before using the system to get the
maximum performance out of the Viewer Application, Image Stitching Module, and White Light
Interferometry Module.

Keep this manual at hand for reference whenever needed.

Symbols

This manual uses the following symbols to show important information at a glance.
Make sure to read this section.

Indicates a hazardous situation which, if not avoided, will result in death
- DANGER . .
or serious injury.
Indicates a hazardous situation which, if not avoided, could result in
death or serious injury.
_ Indicates a hazardous situation which, if not avoided, could result in
_CAUTION
minor or moderate injury.
Indicates a situation which, if not avoided, could result in product damage
NOTICE
as well as property damage.
DI Indicates cautions and limitations that must be followed during operation.
\, Point Indicates additional information on proper operation.

reterence ) INdlicates tips for better understanding or useful information.

l:[] It indicates reference pages in this manual or other manual.

General Precautions

* Reprinting any part or all of this manual without permission is prohibited.

¢ Please note that the content of this manual is subject to change without notice for the purpose of
improvement.

» Should you find any problem with the content of this manual, such as an unclear point, mistake, or
erroneous omission, contact your nearest KEYENCE office.

e |f there are missing or misplaced pages, we will provide a new copy of this manual.

The company names and product names used in this manual and the application software are registered
trademarks or trademarks of their respective companies.



Software License Agreement

NOTICE TO USER: PLEASE READ THIS SOFTWARE LICENSE AGREEMENT (THIS "AGREEMENT")
CAREFULLY. BY USING ALL OR ANY PORTION OF THE [VK-X3000 Series Viewer Application],
[VK-XB000 Series Image Stitching Module (VK-H3J)], and [VK-X3000 Series White Light Interferometry
Module (VK-H3I)] (THIS "SOFTWARE"), YOU ARE AGREEING TO BE BOUND BY ALL THE TERMS AND
CONDITONS OF THIS AGREEMENT. IF YOU DO NOT AGREE TO ANY TERMS OF THIS AGREEMENT,
DO NOT USE THIS SOFTWARE.

1. Definition

1.1 'use" or "using" means to access, install, download, copy or otherwise benefit from using the
functionality of this Software.

1.2 'This Software" means the software and all associated documentation provided by KEYENCE.

2. Grant of License.

Conditioned upon compliance with all of the terms and conditions of this Agreement, KEYENCE grants you

a nonexclusive and nontransferable license to install this Software on all computers used by your entity in

order to use the KEYENCE product purchased therewith. You may make one copy of this Software for

backup or archive purposes only. You must purchase a separate license for each KEYENCE product.

3. Restrictions.

3.1 Except for installation of updates or new functions provided by KEYENCE, you may not modify or
add any function to this Software.

3.2 You may not reverse engineer, decompile or disassemble this Software.

3.3 You may not create derivative works based on this Software.

3.4 Other than expressly stated by KEYENCE, you may not resell, retransfer, rent or otherwise
redistribute this Software to any third parties.

4. Intellectual Property Rights.

Except as expressly stated herein, KEYENCE reserves all right, title and interest in this Software, and all
associated copyrights, trademarks, and other intellectual property rights therein.

5. Disclaimer.
Keyence is licensing this Software to you "AS IS" and without any warranty of any kind. In no event will
KEYENCE or its suppliers be liable to you for any damages,claims, costs or any lost profits caused by

using this Software.

6. Termination.

6.1 Your license under this Agreement will terminate automatically if you destroy this Software and the
copy of this Software in your possession or voluntarily return this Software to us.

6.2 Your license under this Agreement will terminate automatically without any notice from KEYENCE if
you fail to comply with any of the terms and conditions of this Agreement. Promptly upon
termination, you shall cease all use of this Software and destroy all copies, full or partial, of this
Software in your possession or control.

6.3 You will compensate KEYENCE for costs or any lost profits caused by your violation or breach of any
term of this Agreement.

7. Governing Law.

7.1 This Agreement will be governed by and construed in accordance with the substantive laws of
Japan without regards to the principles of conflicts of law.

7.2 If any part of this Agreement is found void and unenforceable, it will not affect the validity of the
balance of this Agreement, which shall remain valid and enforceable according to its terms and
conditions.
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Organization of This Manual

This manual describes the operation of the Viewer Application.

AN

g . . . . .
Chapter . This chapter gives an overview of the package details and the Viewer
Getting Started o
1 Application.
(" Chapter . . This chapter describes how to start the Viewer Application and create a 3D
Basic Operation . . .
2 image by measuring the surface profile.
Chapter Advanced Se’[’[ings This chapter describes how to adjust the head to optimize brightness and focus
3 of the Head of the image before measurement and observation.
AN
Chapter ) Observation, Depth This chapter describes the operation procedure to create observation images,
i+ full focus observation images (depth composition), and HDR images.
L 4 Composition, and HDR ges (depth composition) g
e | This chapter describes procedures for measuring length or angle of a specified
apter
5p 2D Measurement area on an image being observed and a captured still image. Also, procedures
N for displaying a scale (auxiliary line) and entering the comment are described.
Chapter ) This chapter describes how to use the shape measurement function to create a
Shape Measurement . . .
6 3D image by measuring the surface profile.
AN
(" Chapter Film thickness This chapter describes the operation of measuring the film and coating
7 measurement thicknesses from the intensity distribution of laser or white light reflection.
g . . . . .
Chapter . . This chapter describes how to assemble multiple images by using the Image
8 StItChIﬂg Measurement Stitching Module (VK-H3J).
Chapter . This chapter describes teaching, which is programming the stage to
Teaching . . N
9 automatically move to the specified position and make a measurement.
AN
BT This chapter describes the operation to switch the display of the 3D image
apter .
1 E) Result View Type (measurement result) and the operation to set the profile line to measure the
N height or width of the part specified.
P - This chapter describes procedures for correcting errors that may occur due to
Chapter Adjustment and . . , .
1 1 . . the measurement environment (temperature) and for inspecting the operation of
J calibration the controller.
§ The appendix describes the operation required when new objective lenses are
Appendix Appendix mounted on the VK-X3000 Series, and how to install and uninstall the Viewer

Application and Image Stitching Module.
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Chapter

Getting Started

This section gives an overview of the package
details and the Viewer Application.

Operating Environment............ccccooeinnne Page 1-2
Application Components ..........ccccceeecvieeeens Page 1-3
Checking the Package Contents .................. Page 1-4
File Formats ..o, Page 1-6
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Operating Environment

The computer running the VK-X3000 Series application must meet the following requirements.

Operating environment

(ON] Windows 10/11 Pro 64-bit version must be pre-installed.

CPU Intel® Core™ i5-11600 or later

Memory At least 16 GB

USB port USB2.0x2,USB3.0x 1

Video card NVIDIA® T400 2GB

Display resolution 1920 x 1080 pixels

[ importan [ There is no guarantee that the application will run on all computers that meet the above requirements.

¢ Do not install the application on computers other than KEYENCE-specified computers or computers
with an equivalent performance (preinstalled with Windows 10/11 Pro). If you install the application on
an OS other than Windows 10/11, the computer's system files, installed applications, and so on may no
longer function.

* Set all of the power settings to “None” on the Power Options Properties dialog box for the control
computer.

e During measurement, the sleep feature in energy settings should be disables. (It is not necessary to
disable the screen saver, etc.).

* When you perform the sleep operation from the Start Menu, the PC goes to sleep mode even if
measurement is in progress. In this case, measurement is interrupted and the measurement result will
not be saved.
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Application Components

The VK-X3000 Series application has the following components.

Configuration Name Model Remarks
Main Viewer Application - This is the operation software used to obtain shape data by controlling the VK-
Applications X3000 Series.
This software is used to switch the lens revolver, adjust the camera, laser,
scanning optics, etc., and obtain the object shape data.
MultiFileAnalyzer - This software can display, edit, measure and manage images and shape data
Application obtained using the Viewer Application.
Since this can process images and measurement analysis contents at once
for multiple files, differences and trends between data can be obtained and
analyzed very quickly.
Options Image Stitching VK-H3J This software adds the functionality to stitch captured data and the teaching
Applications Module feature.
This is optional software.
White Light VK-H3I This optional software adds white light interferometry as a measurement
Interferometry Module principle to use in the Viewer software. Using this combined with the
interference objective lens enables measurement by the white light
interferometry. Paired with the Image Stitching Module, large samples can be
measured with high vertical resolution.
CAD Comparison VK-H3CA This application adds the comparative measurement function to the Multifile

Module

Analyzer. This allows for two parts to be compared side-by-side, or a part to
be overlaid to a CAD model.

VK-X3000 Series Viewer Application Reference Manual 1-3
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Checking the Package Contents

The VK-X3000 Series application package contains the following items.
Please check the contents before getting started. In the event of defective or broken items, please contact the nearest
KEYENCE office.

Standard Set (VK-A3E)

[J VK-X3000 Series Application [J USB3.0 cable [J USB2.0 cable 2m: 1
Software installation DVD (A connector - Micro B connector)
Viewer Application 2m: 1

Multifile Analyzer Application

(DVD-ROM)
@

[0 CableB2m: 1 [J CableA2m: 1

[0 Maintenance kit [0 L-shaped allen key [0 Hexagon socket bolts
(for securing the measurement unit) M6 length 20 mm: 6
M6 length 35mm: 2

8

O User's manual O Quick Start Guide (12 types)

REYENLE

FEYEMCE
- s
s
i

g o V3000 Sarics for tha Fin: Thea

20 Surtace Frome
Quick Start Guide
i o i e Wit gt
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Checking the Package Contents

Image Stitching Module VK-H3J (Optional)

0 Image Stitching Module VK-H3J [0 Image Stitching Module VK-H3J
License Sheet.........occoviviiiiiii 1 License Registration Procedure...........ccccccoeviiiiinn 1
FEYENCE FREYENCE
|

Pp———

O Image Stitching Module Installation DVD................... 1

White Light Interferometry Module VK-H3I (Optional)

[0 White Light Interferometry VK-H3I [0 White Light Interferometry Module VK-H3I
License Sheet........ooocoviiiiiiiii e, 1 License Registration Procedure...........cccccccoovviiiinn 1
FEYENCE

MEYENCE

PRI S -

|
CAD Comparison Module VK-H3CA (Optional)
[0 CAD Comparison Module VK-H3CA [0 CAD Comparison Module VK-H3CA
License Sheet1 License Registration Procedure...........ccccccoevviiiinn 1
REYENCE -

MEYENCE

Liearas gavasn puastsn
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File Formats

The VK-X3000 Series application supports the following file formats.

File format Extension Description

VK-X3000 Series *vk7 This is a VK-X3000 Series proprietary file format.

measurement result file The measurement results obtained with the VK-X3000 Series can be recorded and saved with
this file type.

Measurements obtained using white light interferometry or spectal film thickness mode will
save as *.vk7 file type.

VK-X1000 Series *.vk6 The file format for the VK-X3000 and VK-X1000 Series.

measurement result file The measurement results obtained with the VK-X3000 Series can be recorded and saved with
this file type.

Measurements obtained using focus variation or laser confocal mode will save as *.vke6 file
type.

VK-X250/X150 Series |*.vk4 The file format for the VK-X3000, VK-X1000, VK-X250/X150/X120, and VK-X200/X100 Series.

measurement result file The measurement results obtained with the VK-X3000 Series can be recorded and saved with
this file type.

Measurements obtained using laser film thickness mode will save as *.vk4 file type.

Image file *.jpg This is a compressed image format perfect for saving still images.

You can save 3D displays, measurement screens, and analysis result reports in JPEG file
format.

Image file * tif This is an uncompressed image format perfect for saving high resolution still images.

The file size is larger than the JPEG format.
You can save 3D displays, measurement screens, and analysis result reports in TIFF format.

Measurement *.pr7 The VK-X3000 Series measurement conditions are saved in this file type.

conditions file Measurement settings, light, device information, and so on are recorded in this file.

It is used when you want to reproduce the same measurement conditions and you can check
saved data from the measurement conditions on the display menu.

Teaching settings file* |*.vkt Measurement points and conditions registered with the teaching function are saved in this file.
You can reproduce measurement conditions by loading this file when executing teaching
measurement.

Teaching settings file* |*.csv Measurement points and conditions registered with the teaching function are saved in this file.
As this file is saved in text format, you can edit the data with commercially-available software
like MS Excel.

Lens data file *.vkélens This is a file format for saving registered lens information (name, magnification, working

distance, and so on) as a backup.
You can reproduce registered lens information by loading this file.

1-6
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Chapter

Basic Operation

This chapter describes the basic operations about
how to create a 3D image by measuring the
surface profile with simple measurements.

Procedure for Creating a 3D Image by

Measuring the Surface Profile ...................... Page 2-2
SetUP i Page 2-3
Setting of the Measurement Method ............ Page 2-4
Measure/Save ......c.ccocceeeeiiiiieneeiee e Page 2-6
Layout of the Screen ..., Page 2-7

Saving and Restoring Measurement
ConditioNS ....c.coveviiire Page 2-9
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Procedure for Creating a 3D Image by Measuring the Surface Profile

Setup

Launching the Viewer Application

Start the Viewer Application.

[ "Launching the Viewer Application” (Page 2-3)
Place the sample on the stage

Place the sample on the stage.

[0 "VK-X3000 Series User's Manual'

Setting of the
Measurement Method

Adjusting the magnification and focus
Adjust the magnification and focus so that the image of the sample appears properly in the viewing

window.

[ "Adjusting the Magnification and Focus" (Page 2-4)
Positioning the measurement target

Determine a measurement point for the surface profile.

[ "Positioning the Measurement target" (Page 2-5)
Selecting the Scan Mode

Select the scan mode.

[0 "Selecting the Scan Mode" (Page 2-5)

Measure/Save

Executing Measurement
Capture the image to measure the surface profile.

[ "Measuring" (Page 2-6)
Confirming the Measurement Result
Check the 3D measurement result.
[ "Confirming the Measurement Result' (Page 2-6)
Saving the Measurement Result
Save the 3D measurement result.
[ "Saving the Measurement Result" (Page 2-6)
Exiting the Viewer Application
Exit the Viewer Application after completing the measurement.
[0 'Exiting the Viewer Application" (Page 2-6)
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Setup

Launching the Viewer Application

Launch the Viewer Application in the following way.

[ > importan After turning on the controller, it takes 10
seconds to establish communication
between the controller and control computer.
Wait 10 seconds before launching the Viewer
Application.

1 Either double-click the [VK-X 3000 Viewer
Application] icon on the desktop or click the [Start]
button > [KEYENCE VK-X 3000 Series] > [VK-X 3000
Viewer Application] on the Windows task bar.

The Viewer Application starts.
If you are using the motorized XY stage, a confirmation
message appears for moving to the motorized XY

stage origin.

When the motorized XY stage is connected

1 To return the motorized XY stage to its origin, click
the [Yes] button.

Viewer Application

Do you want to set the XY stage origin?

VK-X3000 Series Viewer Application Reference Manual 2-3
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Setting of the Measurement Method

Loading the Sample

1 Place the sample to be observed on the rotating
stage.

Adjusting the Magnification and Focus

Adjust the magnification and focus so that as much as
possible of the part of the sample that you want to measure
appears in the viewing window.

Do not bring the sample into contact with the
objective lens when moving the objective lens

up/down. Doing so may cause failure.

1 On the toolbar, select [Shape Measurement].

Shape

Measuremen

The shape measurement mode changes to automatic
measurement.

3 On the objective lens view, click a 10x or lower low
magnification lens.

Zoom: 1.0X Plan | | Blon |
' 5X 10X

WD 22.5 § | | WD 165 w3 || f¥o 035

E [——lji=— =l

The revolver rotates and the objective lens changes.

4 Use the coarse and fine focusing handles to adjust
focus on the sample. Ensure you are using a 10x or
lower magnification lens.

5 On the objective lens view, click an objective lens to
be used in measurements.

' SX (10X || 20X |||50X

WD 225 | WD 165 WD 31 HD 035

_ | eerll|=]

The revolver rotates and the objective lens changes.

o= Adjust the sample so that the
measurement position is displayed fully
in the viewing window.

6 Click the [AF] button or move the objective lens up
or down to adjust the focus.

01 "Adjusting Focus" (Page 3-3)
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Positioning the Measurement
target

Check the observation image to determine the
measurement point for the surface profile.

1 Operate the XY stage to display the measurement

point for the surface profile in the viewing window.

2 Focus on the lowest point on the surface shape.

Selecting the Scan Mode

Select the sample scan mode.

1 On the side panel, select the scan mode.

Automatic Measurement

Scan Mode:
g Focus
Variation
i Laser
y=2f Confocal

& Measurement Tutorial

Setting of the Measurement Method

Averaging settings for Measurement
Data (Average Measurement)

Measure the planes with the same height for a specified
number of times, and collect the averaged information as
measurement data.

By setting a higher average count, the measurement time
will be longer, but the noise in the measurement data can
be reduced.

1 Select [Average Measurement] from the [Settings]
menu.

Settings
| S—

Lamera Settings...

Ctri+Al+C

Laser Settings... Chri+Al+L

‘ Average Measurement 3

System Settings... Ctrl+Al+0
Z Axis Mode 3
Maintenance >

Version

Language...

2 Select the average count.

Setting range: 1, 2, 4, 8", 167, 32
* Can be set if [Resolution] is [1 Line (1024 x 1)] pixels.

VK-X3000 Series Viewer Application Reference Manual 2-5
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Measure/Save

Measuring

Measure the shape and display the measurement result.

1 On the side panel, click the [Start Measurement]
button.

Start Measurement

After the shape is measured, the measurement result
appears in the viewing window.

Confirming the Measurement
Result

The measurement result can be viewed in different ways
depending on the user's preference.

1 In the [View] selection box, select [3D].

View

Height Magninm=mis
100% |Laser + Optical 3

The measurement result is switched to an image
expressed in 3D based on the height information.

reterence ] A 3D image can be rotated, enlarged/
reduced and moved.

01 "Operating the 3D Display Image" (Page
10-10)

Saving the Measurement Result

1 Click the [Save Measurement Results] button.

=
€

(O Analyze

B Save Measurement Results

L&) Back

The [Save As] dialog box appears on the screen.

Firgare

2 Save the measurement result with the folder and file
name specified.

Exiting the Viewer Application

1 On the [File] menu, select [Exit Application].
Alternatively, click the [x] button on the top right of
the screen.

| Fle | View Took Settings

QOpen... Ctrl+0
Save Measurement Results... Ctrl+s

Save Measurement Conditions...  Ctrl+Shift+5
Open Measurement Conditions... Ctrl+Shift+L

[ Exit Applcation Alt+F4

Exit the Viewer Application.

| [ Reterence After exiting the Viewer Application, the
control computer, head and controller are
not turned off.
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Layout of the Screen

B Shape Measurement

<1>

<2>

<3>

<6>

<7>

<4>

<11>

<1>

<2>

<3>

<4>

<5>

<6>

<7>

Menu bar
Displays [File], [View], [Tools], and [Settings] menu
drop-downs.

Toolbar

This area contains buttons for frequently used
functions. Click a button to load the corresponding
function.

Operation panel
This panel provides buttons for adjusting focus.

Viewing window
Displays the observation image for the sample.

Objective Lens view

Displays a list of objective lenses that are mounted
on the VK-X3000 Series. Any objective lens not in
use is shaded.

You can change the objective lens by clicking on an
objective lens icon.

Observation settings view
Buttons for changing lighting type and brightness of
the viewer screen are displayed.

Navigation view
Displays buttons for navigation and captured
navigation images.

<8>

<9>

<10>

<11>

<12>

<8><9><10>

Automatic stitching view

Displayed when selecting the stitching
measurement.

For details, see [T] "Stitching Measurement View
Layout" (Page 8-11).

Teaching view

Displayed when selecting the teaching.

For details, see [J] "Teaching View Layout' (Page 9-
14).

Reflection view

Displayed when selecting the spectral film
thickness measurement.

Displays the waveform of the reflection rate. If a
layer and base material are selected, the film
thickness value and fit degree will also be
displayed.

[XY Stage] dialog box

Displays buttons for operating the motorized XY
stage (displayed when the motorized XY stage (VK-
S2100) is attached).

Side panel
Displays buttons to operate the function being
used.

VK-X3000 Series Viewer Application Reference Manual 2-7
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Layout of the Screen

H Viewing Measurement Results

<1>
<2> ' e
<3>
<4>
<1> Menu bar
Displays [File], [View], [Tools], and [Settings] menu
drop-downs.
<2> Toolbar
This area contains buttons for frequently used
functions. Click a button to load the corresponding
function.
<3> Measurement results operation panel
Displays buttons to operate the measurement
results.
<4> Viewing window
Displays the observation image for the sample.
<5> Objective Lens view
Displays information for the objective lens that
measured the sample.
<6> Navigation view
Displays captured navigation images.
<7> Side panel

2-8

Displays buttons to operate the function being
used.

<5>

Mg s

> i

o Black

[ ——

— <7>

<6>
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Saving and Restoring Measurement Conditions

The measurement conditions can be saved and restored
from the measured data set in 3D measurement mode.

Saving Measurement Conditions

You can save the current measurement conditions.

1

Restoring Measurement Conditions

You can load the measurement conditions that have been
saved.

1 On the [File] menu, select [Open Measurement

Conditions].
On the [File] menu, select [Save Measurement Fle | View Tools Settigs
aps Open... Ctrl+0
Conditions]. capture ot
File | View Tools Settings Save Measirement Canditinns ChrlaGhift+5
Open... Ctrl+0 " Open Measurement Conditions... Ctrl+Shift+L |
Capture Crlw

\
(

Save Measurement Conditions...  Ctrl+Shift+5

|

Upen Measurement LONAMIONS...  LTr+-b>NI+L

Exit Application Alr+r4

The [Save As] dialog box appears on the screen.

Save the measurement conditions with the folder
and file name specified.

| Exit Application Ale+Fa |

The [Open] dialog box appears.

2 Specify the folder and file name and click the [Open]
button.

P e Wt cord g ta

The [Measurement Conditions] window appears.

3 Check the loaded measurement conditions.

4 Click the [0K] button.

The measurement conditions saved in the file will be
restored.

VK-X3000 Series Viewer Application Reference Manual 2-9

uopesadQ oiseg



uonesadg osiseg

Saving and Restoring Measurement Conditions

MEMO
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Chapter

Advanced Settings
for the Sensor Head

This chapter describes microscope adjustments
including focus, brightness, and field of view.
Configure advanced settings on the operation

panel.

Selecting Magnification ..........c..cocccceeernnnen. Page 3-2
Adjusting FOCUS .......cccoiiiiiiiiiiiiiee e Page 3-3
Changing the Display Image ..........ccccceeun..e. Page 3-5

Adjusting the Laser Images.........ccccccceeernns Page 3-8
Creating a Navigation Image.........cc.cc........ Page 3-10

Adjusting the Motorized XY Stage Position ... Page 3-13
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Selecting Magnification

Selecting an Objective Lens

Change the objective lens and select the magnification.

Do not bring the sample into contact with the
objective lens when moving the objective lens
up/down. Doing so may cause failure.

1 On the objective lens view, click the objective lens
that you want to use.

Objective Lens

Zoom: 10X B || Plan IF eion | o fnd
' 5X ||{10X |} 20X |} 50X
wo22.5 | |wo s Pwn 2 | B oas
] Expand field of view

===l

The revolver rotates and the objective lens changes.

Objective lens 5x| 10x| 20x| 50x
maghnification

Magnification in a 23" 120x| 240x| 480x| 1200x
monitor

View |H(horizontal): ym| 2700| 1350( 675| 270

range |V (vertical): um| 2025| 1012| 506 202

\ rom Thedepth of field and angle characteristics differ
for the objective lens depending on the
magnification.

Select a lens optimal for your required
measurement accuracy.

Zoom

This section describes the zoom function to enlarge a
sample and observe/measure it.
As this function narrows the laser scanning range and
displays the image in the same number of pixels as the
normal range, you can obtain a high quality enlarged
image.

Point

If the measurement quality is set to superfine, you

cannot use the zoom function.

the objective lens view.

Objective Lens

1 Select the magnification on the zoom slider bar for

Zoom: 0.7x | Plan |
5X
wp 22.5 | WD 165

1Fe=n

20X

WD 3

¥lan Apaql ]

50X

WD 035

Expand field of view

Setting Range: [0.7x], [1.0x], [1.2x], [1.5x], [2.0x],

ijl=——uj| ==}

[2.5x], [3.0x], [4.0x], [5.0x], [6.0x], [8.0x]

A\ pont | Youcan select[0.7x] only if the scan mode is
set to focus variation and the [Expand field of
view] check box on the objective lens view is

selected.
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Adjusting Focus

Move the XY stage or objective lens up and down using the
following methods to adjust the focus.

Adjusting the Objective Lens

o XY stage

- Adjust with the focusing handle Adjusting automatically (Auto Focus)

¢ Objective lens

- Adjusting automatically (Auto Focus) Adjust the focus by automatically moving the objective lens
- Adjust with the vertical position buttons for the up and down.
objective lens
- Adjust with the Mouse Scroll Wheel 1 0n the operation panel, click the [AF] button.
Do not bring the sample into contact with the vy v a A | 4| zorgn ||AF
T objective lens when moving the XY stage or -
- objective lens up/down. Doing so may cause The focus is adjusted.

failure.
Adjusting the XY Stage
In order to focus by adjusting the objective lens, first adjust
the height of the XY stage.
Adjusting with the focusing handle

Use the focusing handle to adjust the height of the XY
stage.

1 Turn the focusing handle (Coarse/Fine) to adjust the
focus.

Ifthe image is not in focus, adjust using one of the other
two methods.

Fine  Coarse

Handle Distance Maximum
adjusted movement range

Focusing handle Approx. 4.0 mm/ |Approx. 72 mm
(Coarse) rotation

Focusing handle Approx. 0.46 mm/
(Fine) rotation

VK-X3000 Series Viewer Application Reference Manual 3-3
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Adjusting Focus

Adjusting with the vertical position buttons
for the objective lens

Adjusting with the Mouse Scroll Wheel

Move the objective lens up and down with the vertical
position buttons to adjust the focus.

1 Click the vertical position buttons for the objective
lens on the operation panel to adjust the focus.

; v E rFs i Z Origin | |AF

]
Vertical position buttons for the objective lens

<

Moves the stage downward at high speed (10x
faster than standard speed).

Moves the stage downward at standard speed.
Moves the stage upward at standard speed.

» b

Moves the stage upward at high speed (10x faster
than standard speed).

The amount that the objective lens moves
depends on the objective lens in use.

Turn the mouse scroll wheel to adjust the focus.
e Turning the mouse scroll wheel forward moves the

objective lens upward.

* Turning the mouse scroll wheel backwards moves the

objective lens downward.

You can move the objective lens at high speed using the
following methods:

¢ Holding down the Shift key while turning the mouse scroll
wheel moves the objective lens three times faster than
standard speed.

¢ Holding down the Ctrl key while turning the mouse scroll
wheel or holding down the mouse scroll wheel while
turning it moves the objective lens 10 times faster than
standard speed.

* Holding down the Ctrl+Shift keys while turning the
mouse scroll wheel moves the objective lens 30 times
faster than standard speed.
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Changing the Display Image

You can change the image displayed on the Viewer window
by changing between the camera and laser.

1 Change the optical image/laser image from the
viewer screen view.

Observation settings

Brightness:  -0- '

Lighting: | Coaxial v | | e

Camerallaser selection box
e Camera

VK-X3000 Series Viewer Application Reference Manual
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Optical Image Brightness and Light Settings

Adjust the brightness and lighting of the optical image.
Adjust the brightness each time the sample or objective

lens used changes. .

Brightness

2 Adjust the brightness.

Shutter speed

Adjusting the Camera Brightness vep

Adjust the brightness of the optical image. "Auto" mode is O manuz| v 2.00
available for setting the brightness, and "Manual" mode is :
available for setting the shutter speed.

Adjusting the brightness with the slider

Sharpen
ON 5.0

1 Click [Camera] in the viewer screen view. v

Observation settings Reset
by oK Cancel

Y Laser Lighting: | Comxal <] | Brightness
Select a mode for setting the brightness.
e Auto
This is a mode for setting the brightness.
Drag the slider or click [-]/[+] button to adjust the

The image displayed on the Viewer window changes to
the optical image.

2 Adjust the brightness with the camera brightness image brightness. The higher the value, the brighter
slider in the viewer screen view. the image.
Setting range: 1 to 255
Brightness: 9% (] The shutter speed is automatically
U Laser = adjusted to match the brightness setting,
Lighting: | Coaxial v || e

and the shutter speed will be changed
The brightness changes. when the condition of the sample or the
illumination is changed.

Adjusting the brightness with the camera  Manual
settings Thisis a mgde for sgtting the shutter speed. .
Drag the slider or click the [-]/[+] button to adjust the
shutter speed. The higher the value, the slower the
On the [Camera Settings] dialog box, you can adjust the shutter speed and the brighter the image will be.
brightness more granularly. Settings Range:0.2 - 4000 ms

reference.) 1 0€ shutter speed will not change if the
conditions of the sample and lighting
change.

1 On the toolbar, click the [Camera Settings] button.

s J —

L Ley iy
Camera Settings | Laser Settings  System Settings

. ________________________________________________]

The brightness changes.

The [Camera Settings] dialog box appears.
3 Click the [OK] button.

The [Camera Settings] dialog box closes.

3-6 VK-X3000 Series Viewer Application Reference Manual



Optical Image Brightness and Light Settings

Adjusting the Camera Lighting Adjusting the Brightness of the Lighting

Adjust the camera lighting. There are two types of lighting:

"Coaxial' and "Ring". 1 On the operation panel, click | =

The [Lighting Settings] dialog box appears.
[T eterence, You can only set "Ring" if the ring illumination is

attached to the objective lens.
: 2 Adjust the brightness of the lighting.

Lighting Settings

Changing the lighting to be used

Select the lighting from the [Lighting] selection box
in the viewer screen view.

Observation settings
T

U Laser

Lighting: | Coaxial w [ S

* Coaxial + Ring

This is lighting that uses "Coaxial" and "Ring".
e Coaxial

This is lighting that uses "Coaxial".

This enables you to view samples in a bright field.
* Ring

This is lighting that uses "Ring".

This enables you to view samples in a dark field.
* OFF

Lighting is not used.

The lighting changes.

Coaxial

-

Ring

cncs

* Coaxial
Sets the lighting to coaxial epi-illumination.
Click the icon to switch the lighting on or off.
Use the slider to specify the strength of the light.
* Ring
Sets ring illumination.
Click the icon to switch the lighting on or off.
Use the slider to specify the strength of the light.

You can adjust the strength of the light with
the slider only for the lightning where

[Coaxial] and [Ring] turned on.

Click the [OK] button.

The [Lighting Settings] dialog box closes.
The lighting brightness changes.

VK-X3000 Series Viewer Application Reference Manual 3-7
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Adjusting the Laser Images

Laser Brightness Adjustment

Adjust the laser brightness to the optimal laser intensity.
Adjust the laser brightness each time the sample or
objective lens used changes.

1 On the operation panel, click [Laser].

Observation settings

amers Brightness: ~0- |

_LJ .
Lighting: Coaxal = &

The image displayed on the Viewer window changes to

the laser image.

2 Turn the focusing handle to adjust the focus on the
part of the sample that reflects the most laser light.

3 Find out the areas that are saturated by the laser
intensity.

¢ To measure the center of a band or surface
On the [View] menu, select [Saturation Display] to
turn it on.

File | View | Tools | Settings
l Saturation Display =

Light Intensity Graph F2

Live »

Display Measurement Conditions
Unit/No. of Digits...

Areas that are saturated by the laser reflection
intensity (areas that receive too much light) are
displayed in red.

e To measure a line
On the [View] menu, select [Light Intensity Graph] to

turn it on.
File | View | Tools | Settings
| ¥ | Saturation Display F3

Light Intensity Graph F2

Live »

Display Measurement Conditions
Unit/No. of Digits...

Ahorizontal line (<1>) and a light intensity graph on the
horizontal line (<3>) are displayed in the observation
image display area.

In areas that are saturated by the laser reflection
intensity (areas that receive too much light), the
reflection intensity graph (<3>) is displayed
overlapped with the saturation line (<2>).

Saturated area

<1>

<2>

<3>

Move the [Brightness] slider in the viewer screen to
manage the brightness of the image.

Observation settings

@i Camera Brightness: 50 [ | 100% ~
L]

s [conel < o
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Adjusting the Laser Images

5 Ifthere are any saturated areas, change the settings Laser Display Adjustment

in the [ND Filter] box.
Adjust the display of the laser image.

Scan Mode:
— Focus Variation 1 On the toolbar, click the [Laser Settings] button.
-~ Laser Confocal - -
o L | iy

Camera Settings | Laser Settings | System Settings
. ________________________________________________]

Brightness
9335 Auto The [Laser Settings] dialog box appears.
v
[ use double scan{Auto)
2 Adjust the laser display.
ND Fiter: 100% v
Laser Settings
[ Feteence J The light filter physically (optically) reduces 100% ) tput Intensit
the amount of light that enters the light
receiving element (photomultiplier).
6 Move the laser brightness slider to the right.
Observation settings
Camera Brightness: 0% [ | 100% - iR
Gamma Multiplier 045 ~
Move it as far as possible to the right without any Offset 0 2 %
saturated areas appearing. [ w/B inversion
50%
7 Click the vertical position buttons for the objective Sharpen
lens to check the light intensity of the entire T
¥pe None ~
measurement range.
Direction | Landscape ~
Strength | Weak v
; v E A : Z origin | |AF e =
If there are any saturated areas, change the settings in Display saturation
the [ND Filter] box. Reset
0K Cancel

= When measuring surface shapes, the

peaH Josuag ayj 4o} sBuas pasueApy

reliability of the data decreases if there
are any dark places in the measurement \, Point
range. In that case, use the double scan.

The default [Gamma Multiplier] and [Offset]
values are as follows:

[Gamma Multiplier]: 0.45

[Offset]: 0

[0 "Laser Settings" (Page A-6)

3 Click the [0K] button.
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Creating a Navigation Image

Create a navigation image with a field of view wider than the Bavigtion
viewing window.

The created navigation image is displayed in the navigation
view and you can check the sample with a wider field of
view.

You can also move to the desired location quickly and
specify a stitching area from a created navigation image.

Navigation Image Capturing

Capture a navigation image.

For a motorized XY stage

1 Move the XY stage to the position that you want to
make the center of the navigation image.
[0 'Adjusting the Motorized XY Stage Position" (Page
3-13)

2 On the navigation view, click the [Register
Navigation Image] button.

F— - ¥ d || e
Navigation N ot < [E=

To complete the creation of a navigation image,
click the [Finish] button on the [Creating

Navigation Image] screen.

e

To create a navigation image, press [Register Navigation Image].

Register Navigation Image A Clear 2 §=]

The [Creating Navigation Image] screen will appear
and a navigation image will be automatically created.
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For a standard XY stage

1 Move the XY stage to the position that you want to
make the center of the navigation image.
[0 “VK-X3000 Series User's Manual"

2 On the navigation view, click the [Register
Navigation Image] button.

Navigation

To create a navigation image, press [Register Navigation Image].

Register Navigation Image A Clear 2 2

A navigation image will be obtained with the selected
lens magnification.

Creating a Navigation Image

Navigation Image Operation

You can perform the following operations on the navigation
view:

* Move the motorized XY stage

e Set the view range

¢ Set a stitching region

¢ Add a navigation region

e Zoom in and out on the navigation image

Moving the motorized XY stage

Clicking the (left) mouse button on the navigation view
moves the motorized XY stage.

¢ When you click the left button, the motorized XY stage
will move such that the double-clicked point becomes
the center of the navigation view.

* When you select [Move Here] on the right mouse context
menu, the motorized XY stage will move such that the
right-clicked point becomes the center of the navigation
view.

» Dragging the yellow field-of-view frame with the left

button moves the motorized stage to the moved location.

Setting the view range

Click and drag within the navigation view to outline the
desired measurement range. Right click and select [Set
This Area as the Field of View].

When you click the [OK] button, the motorized XY stage
moves and the auto focus is executed.

If no other objective lens is more suited to the selected
range, the motorized XY stage moves.

Setting a stitching region

By selecting [Specify the Stitching Region] on the right
mouse button drag context menu on the navigation view,
you can set the selected range as the stitching region.

VK-X3000 Series Viewer Application Reference Manual 3-11
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Creating a Navigation Image

Adding a navigation region

By performing the following operations on the navigation

view, you can add a navigation image region.

¢ Clicking the [Capture a Wider Field of View] button
enables you to add another wide range region to the
center of the current navigation region.

e By selecting [Register Navigation Image] on the right
mouse button drag context menu, you can add the
region that contains the selected range.

Deleting a navigation region

Clicking the [Clear] button on the navigation view enables
you to delete a navigation image.

Zooming in and out on the navigation
image

By performing the following operations on the navigation
view, you can zoom in and out on the navigation image.

e Turn the mouse wheel forward or click | & to zoom in
on the navigation image.

e Turn the mouse wheel backward or click | /2 | to zoom
out of the navigation image.
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Adjusting the Motorized XY Stage Position

If the motorized XY stage is attached, you can move the
motorized XY stage with the following methods:

* Move the stage with the [XY Stage] dialog box

* Move the stage with the navigation view

* Moving via Mouse Operation

When adjusting the position of the motorized

movable range of the motorized XY stage.

XY stage, the motorized XY stage will move left
and right. Check that there is no obstacle in the

You need to attach the motorized XY stage
before launching the Viewer Application.

Moving the Stage with the [XY
Stage] Dialog Box

Click any of the 8 directional buttons to move the motorized
XY stage.

If you ki licking the 8-direction button, th
[ Treference VOU. eeponclic |ngl e |rec.|on u oh, e
motorized XY stage will also continue moving.

1 Click the 8-direction button on the [XY Stage] dialog
box to move the motorized XY stage.

< [+]7

« @ -

4 v b
i i -654.38 pm
;e 250.31 pm

[retoerce) © When you click the left/right button, the
motorized XY stage move in the X axis
direction.

¢ When you click the up/down button, the
motorized XY stage move in the Y axis
direction.

* When you click a diagonal button, the
motorized XY stage will move in X and Y axis
directions at the same time.

* You can return the motorized XY stage to the
origin by clicking . Coordinates will be
deviated if you cancel the return of the
motorized XY stage to the origin. If you cancel
the return to the origin before it was complete,
perform the same operation again.

The stage position is displayed at the bottom
of the [XY Stage] dialog box.
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Adjusting the Motorized XY Stage Position

Moving the Stage with the
Navigation View

Clicking the mouse button on the navigation view moves the
motorized XY stage.

1 Double-click the place that you want to move the
stage to on the navigation view or select [Move
Here] on the right-click context menu.

Navigation

—— Double-click or
select [Move Here] on the
right-click context menu

X cear

The XY stage moves to the center of the clicked
location.

3-14

Moving the Stage by Using the
Mouse

Click on the viewing window to move the XY stage.

* Dragging the mouse will move the motorized XY stage in
the dragged direction.

¢ When you double-click the mouse button, the motorized
XY stage will move such that the double-clicked point
becomes the center of the viewing window.
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Chapter

Observation, Depth
Composition, and
HDR

This chapter describes the operation procedure to
create standard observation images, full focus
observation images (Z-stack), and HDR images.

Types of Observation Methods.................... Page 4-2
Flow of Operation for Observation................ Page 4-3
Observation.......ccccceeviiieeie i Page 4-4
Flow of Operation to Create a

Full Focus Image ........cccvveeeeeiiiiiiiiiieeeee, Page 4-5
Z-StaCK .o Page 4-6
Flow of Operation for Creating a

High Dynamic Range (HDR) Image. ............. Page 4-7
High Dynamic Range (HDR) .........cccccevieeene Page 4-8

Useful Functions in Observation and
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Types of Observation Methods

You can capture images with the Viewer Application using ® HDR

three methods.

® Standard observation

This is the observation method used in most situations.

® Full focus observation (Z-stack)

Animage created from multiple focus images overlapped

into one image.

Use this setting when the sample is tall and unable to be

focused completely.

This setting improves the contrast and color gradation of
the image. Several images are taken while varying the
shutter speed to acquire a high-resolution, high-contrast
picture.

Since the range of brightness that can be captured is
wide, a sample causing halation (a phenomenon in which
white blurring occurs around a part under intense light) or
a sample with poor gradation can be expressed in high-
fidelity.
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Flow of Operation for Observation

Setup

Launching the Viewer Application

Start the Viewer Application.

[ "Launching the Viewer Application" (Page 2-3)
Switching to observation

Switch to observation mode.

[0 'Switching to Observation" (Page 4-4)

Adjusting standard
observation images

Adjusting the Magnification and Focus
Adjust the magnification and focus so that the image of the sample appears properly in the viewing
window.

Q] "Advanced Settings for the Sensor Head" (Page 3-1)

Pause/Save

Pause
Pause the observation image.

[ "Step 1: Pause" (Page 4-4)
Measuring dimensions
Measure the dimensions of the sample in a still observation image and add comments.
01 '2D Measurement" (Page 5-1)
Saving optical images
Capture (save) the observation image.
[ "Capture (Save)' (Page 4-10)
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Observation

Observation is a mode that allows you to view the optical
image.

Switching to Observation

Switch to the observation mode to create optical
observation images.

1 On the toolbar, click [Image Observation].

Image Shape

Observation Measurement |aug

Switches to the observation mode.

Step 1: Pause

Pauses the optical image displayed in the viewing window
and create a still image.

The head must be adjusted in advance.
[I1 "Advanced Settings for the Sensor Head"
(Page 3-1)

1 Click the [Pause] button on the side panel.

=] Save Image

Il pase

The optical image in the viewing window is paused.
Click the [Back to Live Image] button to release the

pause.
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Flow of Operation to Create a Full Focus Image

Setup

Launching the Viewer Application
Start the Viewer Application.
[ "Launching the Viewer Application" (Page 2-3)

Switching to Z-stack
Switch to Z-stack in the observation mode.
[0 "Switching to Z-Stack" (Page 4-6)

Adjusting observation
images

Adjusting the Magnification and Focus
Adjust the magnification and focus so that the image of the sample appears properly in the viewing
window.

0] "Advanced Settings for the Sensor Head" (Page 3-1)

Z-stack/Save

Starting Z-Stack
Z-stack is started.
[0 "Step 1: Starting Z-stack" (Page 4-6)

Measuring dimensions
As required, measure the dimensions of the sample in a depth composite observation image and add
comments.

[ "2D Measurement" (Page 5-1)
Saving optical images

Capture (save) the observation image.
[ "Capture (Save)' (Page 4-10)
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Z-Stack

A fully-focused image can be created through composition
of captured images obtained by changing the height of the
Z axis stage. This is useful when the sample has height/
depth and cannot be seen in full focus.

Switching to Z-Stack

1 On the toolbar, click [Image Observation].

Image

Shape

Observation Measurement aut

2 Click the [Z-Stack] button.

&

Measure

®
Lighting

Switches to Z-stack in the observation mode.

Step 1: Starting Z-stack

The head must be adjusted in advance.
[I1 "Advanced Settings for the Sensor Head"
(Page 3-1)

1 Adjust the focus on the lowest part of the sample.
] "Adjusting Focus" (Page 3-3)

)

2 Click the [Start] button.

v
v

Step 2: Execute Composition
Press [Start]. The objective lens
will move and a Z-stack will be
performed.

Start

|.
C1 (e
L L

Z-stack is started.

3 Look in the viewing window and after the image
reaches the highest part of the sample, click the
[Complete Composition] button.

[l Complete Composition |]

| Cancel |

In orderlto stop and delete the data before
completing, click the [Cancel] button.

The full focus observation image (Z-stack) is displayed
in the viewing window. Click the [Back to Live Image]
button to release the pause.

Make sure the sample is not tilted.
A tilted sample due to a swing by the move of
the stage causes inaccurate Z-stack.

\, Point
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Flow of Operation for Creating a High Dynamic Range (HDR) Image

Setup

Launching the Viewer Application
Start the Viewer Application.
[0 'Launching the Viewer Application" (Page 2-3)

Switch to HDR
Switch the observation mode to HDR.
01 "Switching to HDR" (Page 4-8)

Adjusting observation
images

Adjusting the Magnification and Focus

Adjust the magnification and focus so that the image of the sample appears properly in the viewing
window.
0] "Advanced Settings for the Sensor Head" (Page 3-1)

HDR Capture/Save

Starting HDR Capture
Start HDR capture.
1] "Step 1: Start HDR" (Page 4-8)

Measuring dimensions
As required, measure the dimensions of the sample in a depth composite observation image and add
comments.
01 '2D Measurement" (Page 5-1)

Saving optical images

Capture (save) the observation image.
[0 'Capture (Save)" (Page 4-10)
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High Dynamic Range (HDR)

HDR captures several images with varying brightness to
achieve a final image with higher gradation.

Step 1: Start HDR

Since the range of brightness that can be captured is wide, 1
a sample causing halation (a phenomenon in which white Click the [Capture with HDR] button.
blurring occurs around a part under intense light) or a Step 1: Capture

sample with poor gradation can be expressed in high-
Focus the sample and press

fidelity. [Capture with HDR] to increase
resolution.
. . Capti ith HDR
Switching to HDR e
1 On the toolbar, click [Image Observation]. An image is captured.

Image Shape : 2

. Adjust the image.
Observation Measurement aut ! 9

Step 2: Adjust Settings

Brightness 50
2 Click the [HDR] button. - y -
Texture 30
- | 4 — 9k
: — e
tion Lig h‘til’l g g -|_r : 1 Measure 5 Contrast 30
- ' +
The observation mode changes to HDR. Color 5'0
- +
Auto A More

<1> Brightness

Drag the slider or click [-]/[+] button to adjust the image
brightness. The larger the value, the brighter.

Settings range: 0 - 100
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<2> Texture

Drag the slider or click [-]/[+] button to enhance the fine
patterns on the surface. The larger the value, the more
enhanced the image.

Settings range: 0 - 100

High Dynamic Range (HDR)

<4> Color

Drag the slider or click [-]/[+] button to adjust the color
saturation (color intensity) of the image. The larger the
value, the more vivid the color.

Settings Range: 0 - 100

<3> Contrast

Drag the slider or click [-]/[+] button to adjust the tone of
the image contrast. The larger the value, the larger the
difference between the bright and dark parts.

Settings Range: 0 - 100

<5> [Auto] button

Adjusts HDR setting automatically.
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Useful Functions in Observation and Z-stack

Split Screen Capture (Save)

1 On the toolbar, click [Image Observation]. Capture (save) the image displayed in the viewing window.

1 Click the [Save Image] button on the side panel.

Image Shape

Observation Measurement aut

(@] save Image

N

The [Save As] dialog box appears on the screen.

2 On the operation panel, click the [Split Screen]
button.

[ "Saving the Measurement Result" (Page 2-6)

Split Screen || Z Origin | | AF

2 Specify the save destination folder and file name

The window splits into two. and save the image.

<1> Left-side viewing window
Displays the image that was displayed when split screen
was clicked.

<2> Right-side viewing window

Displays the image being captured.

<3> [Copy to the Left] button

Copies the image displayed in the right-side viewing
window to the left window.

<4> [Single Image] button

Cancels split screen.
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Chapter

2D Measurement

Measure length or angle on an image being
observed or on a captured still image. Also, you
can display a scale (auxiliary line) and enter your

comments.

Opening file .....occeeeeiii Page 5-2
Plane Measurements ..........ccccoccveeeiiiineennn. Page 5-3
Scale (Auxiliary Lin€).......ccccuveeereeeeeeieiiiinns Page 5-17
Comment (Text and Graphics)...........cc....... Page 5-20

Useful Functions in Measuring Dimensions... Page 5-27
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Opening file

Open the file you captured (saved) to measure the length or
angle of the image. Also, you can display a scale (auxiliary
line) and enter your comments.

1 On the toolbar, click [Image Observation].

Shape :
Measurement aut

Image

Observation

Switches to the observation mode.

2 On the [File] menu, select [Open].

File ||view Tools Settings
|_[ open... Cirl+0
Capture Chrl+w

Save Measurement Conditions...  Ctrl+Shift4S
Open Measurement Conditions...  Ctr+Shift+L

Exit Application Alc+F4

The [Open] dialog box appears.
[0 '[Open] Dialog Box" (Page 5-2)

3 Specify the folder and file name of the saved image.

The image appears in the viewing window.

[Open] Dialog Box

i acam el e R
o | = mE
-k
2 K
L )
<2> 1 im L <4>
4 Casmn
o
<o
B
b
ot s
<3> R P e o
| o] e |— <5>
<6>

<1> Folder location

Displays the folder that contains the files displayed in the
file list.

<2> Folder list

Displays the folder structure in a tree.

<3> [File name] box

Enter the file name of the data to be opened.

<4> File list

Displays the files contained in the folder selected from
the folder list.

<5> [Cancel] button
Closes the [Open] dialog box without opening the data.

<6> [Open] button

Opens the data and closes the [Open] dialog box.
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Plane Measurements

In observation mode, distances between two points, lines,
a distance from center to center, angles, the number of
samples, etc. in the viewing window can be measured. The
viewing window displays the measurement results.

m Measure data obtained in 3D measurement
mode by using the Analyzer Application. For
details, see []] "VK-X3000 Series Analyzer
Application Reference Manual".

Plane Measurement Procedure

Paused images as well as images captured via Z-stack can
be easily measured.

W ¢ Although you can similarly measure an image
without pausing it in observation,
displacements between the measurement
result and image can result if the magnification
is changed or the sample is moved.

¢ After the start point of measurement points is
clicked, right-click to specify the start point
again.

1 On the toolbar, click [Image Observation].

Image

Shape

Observation Measurement |auig

Switches to the observation mode.

2 On the toolbar, click the [Measure] button.

4

Lighting

The measurement tool (<1>) and the assist tool (<2>)
are displayed on the side panel.

Measurement Tools
s ° e
/ )i"/‘ .»Q-I
L] e b
2 Points | [ PerpLine | | Parallel || 2 Lines |
- - 1 e
alalf|
L\_, T <1>
| Diameter | | Radius || Ctr-Ctr || Angle |
o || 7
x3 X 1
Count | | X¥ Meas
|
Assist Tools
Point Line Cirde IntPt | <2>
,‘.71‘ g:" [] Edge detect
[ Multi-Ftinput
Mid Pt Bisector
|| XK
Delete | |Delete All

Color Settings... Save C5V...
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Plane Measurements

3 Click a button in the assist tool (<2>) as needed. 6 Specify measurement points in the viewing window.
The button displays as selected. For the details of the operation, refer to each item about
i measurement.
= / O + ‘| d "Measulre.ment tool" (Page 5-11) |
s el gl g | After specifying the measurement points, the
? e et measurement result appears. You can specify the

Z [ Multi-pt input colors of lines and points of the measurement tool,

\RRLT) Hisoco) dimension auxiliary line, count, XY measurement line,
and lines and points of the helper tool to be displayed
4 Specify measurement points in the viewing window. in the viewing window individually.

[0 "Assist Tool" (Page 5-6) [T "Color Settings" (Page 5-5)

\ it When required measurement items can be ’ Measurzmer:;by .spe.cifyin.g goints orlines
. . arranged in the viewing window
set with the measurement tool, it is g g

. beforehand is also available.
unnecessary to use the assist tool.

¢ You can measure a total of 30
measurement and assist elements.
5 Click a button in the measurement tool (<1>). « [Count] can be counted up to 1000.

The button displays as selected.

Measurement Tools

L] o I M |
/ 1 7 S s
L AT A )5/ AT a
2 Points | | Perpline| |_Parallel 2 Lines |
[~ T 2 | [ | o
[ | ’\| I.?-’b -”1
a“_9 L a'd £ L
| Diameter Radius Ctr-Ctr | | Angle |
1 [4—b|
x! =
x? X Ll_—l
| Count | XY Meas
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Color Settings

The colors of lines and points of the measurement tool
(<1>), dimension auxiliary line (<2>), count (<3>), XY
measurement line (<4>), and lines and points of the helper
tool (<5>) in the viewing window can be specified.

[2 Points]

<1>
[Count]

<3>
[XY Meas]

<4>

[Assist Tools (Line)]

<5>

Plane Measurements

1 Click the [Color Settings] button on the side panel.

Color Settings... Sawe C5V...

The [Color Settings] dialog box appears.

2 Click a color palette.

Color Settings

Measurement Tool Assist Tool

] ]

Dimension Auxiliary Line I:I Count I:I
]
|

XY Measurement Line

| oK | Cancel |
Measurement Tool
Sets the point and line colors for the measurement
tool.
Assist Tool

Sets the point and line colors for the assist tool.

Dimension Auxiliary Line
Sets the color for the dimension auxiliary line.

Count
Sets the color for the counts.

XY Measurement Line
Sets the line color for the XY measurement.

Select the color to be used.

Color Settings

Measurement Tool

[

Dimension Auxiliary Line

XY Measurement Line

Click the [Other] button to open the [Color] dialog box.
11 "[Color] dialog box" (Page 5-6)
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Plane Measurements

M [Color] dialog box

Select a color from Basic colors, or specify RGB values to
create a color.

Basic colors:
el | I
- ||
- N N N |
I N N NN A E
L N n u 0 h B § |
L el e
Custom colors:
o o o o o )
[l il ol o ol o ol ol
Define Custom Colars 2>

Cancel

<:.|>)> <L>

<1> [Basic colors]

Select the color to be used.

<2> [Custom colors] and [Define Custom Colors] button
Specify RGB values to create a color. However, after the
[Color] dialog box is closed, all the colors displayed in
[Custom colors] return to white.

<3> [OK] button

Sets the color and closes the [Color] dialog box.

<4> [Cancel] button

Closes the [Color] dialog box without setting the color.

Assist Tool

Elements placed by means of the assist tool can be used
as auxiliary points and lines for setting measurement lines
in the measurement tool.

Arranging auxiliary points and lines at locations to be
measured in advance enables efficient setting of
measurement lines.

Placing a point

®
Point

1 Click the [Point] button on the side panel and click a
desired position in the viewing window.
A point is displayed at the clicked position.

Place a point at a specified position.
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Plane Measurements

Placing a line Placing an intersection

g user specified points. circles.
ine

This places a straight line that runs through two This places intersections of specified lines or
Int pt

1 Click the [Line] button on the side panel and click B Intersection of line and line

two points on a line in the viewing window.
A straight line running through the two clicked points is 1 Click the [Int pt] button on the side panel and click
displayed. [Line - Line].

2 Click two points one by one on the first line in the
viewing window.

A straight line appears.

Placing a circle

1 Click the [Circle] button on the side panel and click A straight line running through the two clicked points
three points on the circumference of the circle in the and an intersection of the lines are displayed.
viewing window.

A circle running through the three clicked points is
displayed.

-

This places a circle that runs through three user
specified points.

3 Click two points one by one on the second line.

Intersection
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Plane Measurements

B Intersection of circle and line B Intersection of circle and circle

1 Click the [Int pt] button on the side panel and click 1 Click the [Int pt] button on the side panel and click

[Circle - Line]. [Circle - Circle].

2 Click three points on the circumference of the circle 2 Click three points on the circumference of the 1st
in the viewing window. circle in the viewing window.
A circle running through the three clicked points is A circle running through the three clicked points is
displayed. displayed.

3 Click two points one by one on the line. 3 Click three points one by one on the circumference

A straight line running through the two clicked points of the 2nd circle.

and an intersection of the lines are displayed. A circle running through the three clicked points and
intersections of the circles are displayed.

Intersection
Intersection
\ Ppoint If there is no intersection of the circle and
line, a midpoint between the center of the \ rom [|fthereis nointersection of the circles, a
circle and line is displayed. However, no midpoint between the centers of the circles is
measurement can be carried out with the displayed. However, no measurement can be
midpoint. carried out with the midpoint.
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Plane Measurements

Placing a midpoint
3 Click two points one by one on the second line.

The straight line that passes through the clicked two

f This places a midpoint between two user points, and the interior angle (or the exterior angle) that
specified points. intersects the two straight lines is displayed.
Mid pt

1 Click the [Mid pt] button on the side panel and click
two points in the viewing window.
A dashed line connecting the two clicked points and a
midpoint between the two clicked points are displayed.

4 Click the interior angle (or exterior angle)
intersected by the two specified lines.

The bisector of the interior angles (or the exterior angle)
that intersects the two specified straight lines is
displayed.

Midpoint

Placing a bisector

This places the bisector in relation to the interior
angle (or the exterior angle) that intersects the
two straight lines that were specified arbitrarily.

1 Click the [Bisector] button on the side panel.

2 Click two points one by one on the first line in the
viewing window.
A straight line running through the two clicked points is
displayed.
3 5
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Plane Measurements

Edge detect

This function detects the edge of the sample and
automatically corrects the measurement line.

It minimizes human errors. Auto extract edge is designed to
minimize user error and is available for "2 Points",
"PerplLine’, "Parallel", "2 Lines", "Diameter”, "Radius", "Ctr -
Ctr", "Angle", "Point", "Line", and "Circle".

[T Reterence, When the image is not paused in observation,
the [Edge detect] check box is not displayed.

1 Select the [Edge detect] check box on the side
panel.
An ‘E’ is displayed on the bottom right of the icons for
measurement and assist tools that have Auto extract
edge available.

Assist Tools

Point

2 Place the target in the viewing window so that the
Auto extract edge range contains the desired points
or lines.

2’ Edge detect

[ multi-Pt input

Bisector

Click 1 point for Point, 2 points for Straight line, and 3
points for Circle.
[Point]

Auto
extract
edge range

extract
edge range

[Circle]

Auto
extract
edge range

Extracts the edge in the Auto extract edge range to
determine the line.

extract
edge range

[ Reerence ) Drag the mouse pointer to change the range
of auto extract edge.

For the procedure hereafter, operate according to the
procedure for the measurement item you select.
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Multi-Pt input

Multi-pt input allow you to specify multiple measurement
points and display a measurement line approximated by
the least squares method. This function is designed to
minimize user or measurement errors due to deformation,
etc. of the sample. Multi-pt input is available for a reference
line in "PerpLine", a reference line in "Parallel", "2 Lines",

"Diameter", "Radius", "Ctr - Ctr", "Angle", "Line", and "Circle".

ﬂm Up to 99 measurement points can be specified
in Multi-pt input.

1 Select the [Multi-Pt input] check box on the side
panel.
An “M” is displayed in the bottom right corner of the
icons of the measurement and assist tools that the
Multi-pt input function is available.

G

Circle |

Assist Tools

4
4

Lluc

é D Edge detect
. Multi-Pt mput
_Bisector ;

Polnt

=

Int Pt

_ Mid Pt

2 Select multiple points along the line (or circle) that
you wish to measure.

3 To finish Multi-pt input, double-click the last
measurement point.

Plane Measurements

Measurement tool

Measurement of the distance between two

points

1

N Measures the distance between any two
specified points.

2 Points

Click the [2 Points] button on the side panel and
click the start point and the end point in the viewing
window.

The dimension line and measured value are displayed.

2 Click a location on the image to display the

measured value.
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Plane Measurements

Measurement of the length of a vertical line = Measurement of the distance between

a

-
PerplLine

1 Click the [PerpLine] button on the side panel and
click two points one by one on the line to be a 1
reference line in the viewing window.
A reference line appears.

parallel lines

Measures a length of a line perpendicular from

any point fo a reference line. Measures the distance between a reference

line and any parallel line.

£

Parallel

Click the [Parallel] button on the side panel and click
two points on the line to be a reference line in the
viewing window.

A reference line appears.

2 Click the position to be measured.

A vertical line from the clicked point to the reference 2 Click the position to be measured.

line, and the measured value are displayed.

3 Click a location on the image to display the

A parallel line running through the clicked point, a
vertical line from the reference line to the parallel line,
and the measured value are displayed.

measured value.

3 Click a location on the image to display the

To specify multiple measurement points measured value.

5-12

from the same reference line, click the
[PerpLine] button on the side panel in step
1, and then click the reference line in the
viewing window. Repeat the procedure
described above for step 2 and so on.

To specify multiple measurement points
eference )
from the same reference line, click the

[Parallel] button on the side panel in step 1,
and then click the reference line in the
viewing window. Repeat the procedure
described above for step 2 and so on.
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Plane Measurements

Measurement of the distance between lines
2 Click two points one by one on the second line.

A vertical line from a line running through the two
clicked points to the reference line, and the measured

J,Ix Measures the distance between a reference value are displayed.
e line and any line (a midpoint between the two
2 Lines
points that define the line).
\ rim Although the distance between a reference line

and a line that are not parallel can be measured,
the distance varies with the positions of the two
points that define the line.

3 Click a location on the image to display the
measured value.

To specify multiple lines from the same reference
line, click the [2 Lines] button on the side panelin
step 1, and then click the reference line in the
viewing window. Repeat the procedure
described above for step 2 and so on.

Measurement of the diameter of a circle (radius)

This measures a diameter (a radius) of
the circle that runs through three
arbitrarily selected points.

Diameter Radius

1 Click the [Diameter] button ([Radius] button) on the

. . . . side panel and click three points on the
1 Click the [2 Lines] button on the side panel and click . . . —_ .
circumference of the circle in the viewing window.

t ints on the line t reference line in th . . . .
Wo points on the line to be a reference line i e A circle running through the three clicked points,

viewing window. diameter (radius), center point, and the measured
A reference line appears. value are displayed.

2 Click a location on the image to display the
measured value.
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Plane Measurements

Distance between the centers of circles

Measuring an angle

This measures the distance between the
centers of two circles.

£

1 Click the [Ctr - Ctr] button on the side panel and
click three points on the circumference of the 1st
circle in the viewing window.

A circle running through the three clicked points is
displayed. The 1st circle represents a reference circle.

2 Click three points on the circumference of the 2nd
circle.

A circle running through the three clicked points, a
straight line connecting the centers of the two circles,
and the measured value are displayed.

3 Click a location on the image to display the
measured value.

ﬂm To specify multiple circles from the same
reference circle, click the [Ctr - Ctr] button
on the side panel in step 1, and then click
the reference circle in the viewing window.
Repeat the procedure described above for
step 2 and so on.

‘,f By specifying two arbitrary straight lines, the
interior angle of the two sides formed by those

R il

Angle i X
points is measured.

1 Click the [Angle] button on the side panel and click
two points on the 1st side in the viewing window.
A straight line running through the two clicked points is
displayed.

2 Click two points on the 2nd side.

The dotted arrow shows the angle to be measured.

3 Click the angle you want to measure.

Displays the measured value.
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Plane Measurements

Measuring the size of rectangles and length
4 Click a location on the image to display the

measured value. of diagonal lines
To specify multiple lines from the same [ Reerece When moving XY measurement result, after

reference line, click the [Angle] button on
the side panel in step 1, and then click the
reference line in the viewing window. Repeat
the procedure described above for step 2
and so on.

clicking the [Count] button to deselect, click the
[XY meas] button to display [XY measurement
result], and drag XY measurement result.

Encircling a sample by lines in horizontal (X

axis) and vertical (Y axis) directions, this
. . XY meas

Counting the number of points measures distances of the sample in the

horizontal and vertical directions and the length

of the diagonal line of the rectangle that

Specify any points on the image and count consists of the lines encircling the sample.

them.

o
3 X

Count

1 Click the [XY meas] button on the side panel.
The X axis (horizontal axis) and the Y axis (vertical axis)
are displayed in the viewing window.

1 Click the [Count] button on the side panel and click
measurement points one by one in the viewing
window.

The clicked points are marked with x, and [Count]
appears in the viewing window.

2 Drag the X axis and the Y axis individually in the
viewing window to encircle the object you want to
measure by the X axis and theY axis.

Y dist.

[
X dist.

The X dist. (horizontal distance) and the Y dist. (vertical
distance) across the object and the length of the
diagonal line are displayed in the viewing window.

Measurement | Value

966.382um
723.690um

1207.3200..
Cont 0|
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Plane Measurements

Moving and Correcting a
Measurement Point

If icons in the measurement tool or assist tool are
selected, the points cannot be moved and
corrected. Click the icon to deselect it.

2 Points |2 Points

\, Point

.

Moving a measurement point, measured
value, line and circle

1 Drag the measurement result (point, line, measured
value, etc.) that you want to move and drop it at the
appropriate position.

Deleting measurement results

H Delete

Deletes measurement results (points, lines,
measured values, etc.) displayed in the viewing
window individually.

Delete

1 Click the measurement result (point, line, measured
value, etc.) that you want to delete in the viewing
window.

2 Click the [Delete] button.

HW In [PerpLine] or [Parallel], measurement
points can be deleted one by one. Also, if a
reference line is deleted, all the measurement
points for the line will be deleted.

Bl Delete all
% ‘ Measurement results, reference lines, X axis
and Y axis of XY measurement, which are
Delete all|

measured in the Plane, will all be deleted.

1 Click the [Delete all] button.
The confirm dialog box appears.

2 Click the [Yes] button.

All the measurement results are deleted.
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Scale (Auxiliary Line)

Displaying the Scale

Displays the scale (auxiliary lines) for size estimation in the
viewing window.

1 On the toolbar, click [Image Observation].

Shape :
Measurement [au

Image

Observation

Switches to the observation mode.

2 On the toolbar, click the [Scale] button.

& m

Lighting ~ [ZStack|  HDR

[Scale] is displayed on the side panel.

3 Click the [ON] radio button (<1>) in [Scale].

Scale

<1>
—_—
Type  |Bar | <2>
Settings
Scale Width 600.000[2{ pm <3>
Valid Range:

145.030pm to 2900.608um

Line Color

Fant
‘fu Gothic UI 20pt

Text Color

Background Color

I

Transparent

Reset Position | ———— <4>

The viewing window displays the scale.

4 Select a type of the scale in the [Type] box (<2>).

The available types of scales are as follows.

e Bar

¢ Mesh

VK-X3000 Series Viewer Application Reference Manual
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Scale (Auxiliary Line)

10001000

HW The number of decimals for the dimensions
can be changed.

[ "Setting the Display Units and Number of
Decimal Places in Numerical Values" (Page
A-5)

5 Enter the reference length of the scale to display in
the [Scale Width] box (<3>).

The scale width that can be entered depends
on the camera and the magnification being
used.

\, Point

W * Move a scale and a scale width (value)
displayed in the viewing window by
dragging them.

* Clicking the [Reset Position] button (<4>)
resets the scale and the scale width
(value) to their initial positions.

5-18

Display Settings

Configures the display settings of a scale and a scale width
(value) in the viewing window.

Scale
® oN ) oFF
Type XY Bar ~
Settings
Scale Width 600.0002 um
Valid Range:

145.030pm to 2900.508um

Line Width 2 px

Line Color
—<1>

Font
Yu Gothic UI 20pt

— <2>
Text Color

Background Color

Transparent

Reset Position

<1> Show scale

[Line Color] color palette
Sets the line color of the scale.

Click the color palette to select a desired color. Click
the [Other] button to open the [Color] dialog box.

[ "[Color] dialog box" (Page 5-6)
[Line Width] box
Sets the width of the line.
The higher the value, the thicker the line.
Settings Range: 1 - 4 px
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<2> Scale width (value) display
Sets the display of the scale width (value).

[Font] box
The current font type is displayed.
e [...] button
Sets the font type.
Clicking this displays the [Font] dialog box.

Fant stye:

Yu Gothic Ul Bold 23

Yu Mincho v | [Light Obligue ig v
Effects Sample
[ 5trikecut -
[Junderline Aa&%??ﬁﬂ

Soript:

|.Japanese - |

Set [Font], [Font style], [Size], and [Effects] and click
the [OK] button.

[Text Color] color palette
Sets the color of the characters.
Click the color palette to select a desired color. Click
the [Other] button to open the [Color] dialog box.
[ "[Color] dialog box" (Page 5-6)

[Background color] color palette
Sets the background color of the text.
Click the color palette to select a desired color. Click
the [Other] button to open the [Color] dialog box.
[ "[Color] dialog box" (Page 5-6)

[Transparent] check box
Select this check box to make the background
transparent.

VK-X3000 Series Viewer Application Reference Manual
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Comment (Text and Graphics)

In observation mode, comments (texts and graphics) can
be displayed in the viewing window. The image can be
captured (saved) with these comments displayed directly
on the image.

Procedure for Adding a Comment

Pausing or depth-compositing an image in observation

enables you to enter comments with the viewing window
There are two types of comments: [Normal comment] and

paused.
[Fixed comment].
* Normal comment Comments can also be entered using the same
This is the comment where the character or the figure can procedures for images that are not paused. The
be entered arbitrarily. comments remain fixed to their locations even if

e Residual comment the sample is moved.

This type of comment has a predetermined content.
1 On the toolbar, click [Image Observation].

In 3D‘measurlement mode,. comments. are not
permitted. Edit comments in observation mode |mage Shape

and then switch to 3D measurement mode. Observation Measurement |aug

\  Point Comments cannot be edited on a saved image Switches to the observation mode.
that is opened.

2 On the toolbar, click the [Comment] button.

e

Measure

Normal comment and Fixed comment are displayed on
the side panel.

3 Click the button for the comment that you want to
enter.

Comments

8

_ Text

A%

Arrow

E
=
m

| Rectangle | Circle

Residual Comments

-
a

-

|_ Delete | | Delete All

The button displays as selected.

Comments

A
-y

N\

Arrow

4 Add a comment in the viewing window.

Refer to each comment item for details.
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Entering Normal Comments

Entering text

Drawing a line

Comment (Text and Graphics)

{EB ‘ Enters text.
_ Text

1 Click the [Text] button on the side panel.

The [Format] dialog box appears.

2 Enter text in the [Text] box and click the [OK] button.

Format

Font

Draws a line.
Line

1 Click the [Line] button on the side panel and click
the start point in the viewing window.

Thickness: pt

[ Show outline

MS UI Gothic 16pt | =]
Qutline Background

[] Transparent

Text

Cancel

3 Click the position where you want to display the text

in the viewing window.

2 Drag the line or either end of the line to move the
line.

Dragging either end of the line with the Shift
key pressed enables you to change the

length of the line while the alteration of the
line angle is restricted.
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Comment (Text and Graphics)

Drawing an arrow Drawing a rectangle

Draws an arrow. Draws a rectangle.
Arrow Rectangle

1 Click the [Arrow] button on the side panel and click 1 Click the [Rectangle] button on the side panel and
the start point in the viewing window. click a desired position in the viewing window.

The arrow whose head is on the end point is displayed. A rectangle is displayed.

2 Drag the line or either end of the arrow to move the 2 Drag the rectangle or the O on the four corners or
arrow. the sides to move the rectangle.

ﬂm Dragging either end of the line with the Shift ﬂm Dragging O on the four corners while
key pressed enables you to change the holding down the Shift key enables you to
length of the line while the alteration of the change the size of the graphic while the
line angle is restricted. aspect ratio is maintained.
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Drawing a circle

O Draws a circle.

| Circle

1 Click the [Circle] button on the side panel and click
a desired position in the viewing window.
The circle is displayed.

2 Drag the circle or the O on the circumference to
move the circle.

[ Reference, ) Dragging O on the four corners while
holding down the Shift key enables you to

change the size of the graphic while the
aspect ratio is maintained.

Comment (Text and Graphics)

Displaying Residual Comments

\ romt Fixed comments cannot be displayed on the left
side of the screen in split screen.

Displaying capture date and time

E@ Displays the capture date and time.
Date & tim

When the image is not paused in observation,
the current date and time is displayed.

1 Click the [Date & time] button on the side panel and
click a desired position in the viewing window.
The capture date and time is displayed.

Displaying the Lens Registration Name and
Magnification

@ Display the registration name and magnification
Lone of the objective lens in use.

1 Click the [Lens] button on the side panel and click a
desired position in the viewing window.
The objective lens registration name and magnification
is displayed.
ERE A
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Comment (Text and Graphics)

Setting the Display Method for the
Comment

Specifies the display method for comments and graphics in
the viewing window.

Setting the line color and the line width of
the figure

The line color and line width can be changed for any graphics
that are added. The procedures below use an arrow as an
example for changing the line color and line width.

1 Double-click the line of the graphic to change the
line color or width, or right-click and select [Format]
in the viewing window.

l—l 1?‘1 s f "'.

The [Format] dialog box appears.

2 Change the settings.

Format

Line Start point type

Color l:l ® None O Amrow

Width : 2.00 pt End point type
® none O Arow

® Line

[Color] color palette
Sets the line color of the graphics.

Click the color palette to select a desired color. Click
the [Other] button to open the [Color] dialog box.

[ "[Color] dialog box" (Page 5-6)
[Width] box

Changes the line width of graphics.

The higher the value, the thicker the line.

Setting range: 0.10 - 6.00 pt

5-24

® Start point type

Sets the shape of the start point.
Setting range: None, Arrow

©® End point type
Sets the shape of the end point.
Setting range: None, Arrow

3 Click the [OK] button.

The line color and line width are changed and the
[Format] dialog box closes.

= Click the [Cancel] button to close the
[Format] dialog box without changing the
line color and line width.
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Setting font type, frame line color, and
background of the character

You can change the font type, frame line color, line width
and background color of characters or text in a fixed
comment added in the viewing window.

1 Double-click the target character, or right-click and
select [Format] in the viewing window.

The [Format] dialog box appears.

2 Change the settings.

Font
| Ms U1 Gothic 16pt |

Qutline Background
Color: ] Color:
Thickness: 1.00/2 ot [] Transparent

[ show outline

Text

Sample comment 001

g

Comment (Text and Graphics)

@ [Font] box

The current font type is displayed.
[...] button
Sets the font type.

Clicking this displays the [Font] dialog box.

Font style:

Oblique 0
Bold 24

UD Digi Kyokashc
UD Digi Kyokasho v | |Beld Oblique 28 v

Effects Sample
[ &trikeout .
[Junderiine Aalhk P THT

olor:

ok v Seript:

|.Japanese v |

Set [Font], [Font style], [Size], [Effects] and [Color]
and click the [OK] button.

® Outline

Sets the format of the frame line encircling the text.

[Color] color palette
Sets the color of the frame line.
Click the color palette to select a desired color. Click
the [Other] button to open the [Color] dialog box.
[ '[Color] dialog box" (Page 5-6)
[Thickness] box
Changes the frame line width.
The higher the value, the thicker the line.
Setting range: 0.10 - 6.00 pt

[Show outline] check box
When checked, the frame line is displayed.
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Comment (Text and Graphics)

©® Background

[Color] color palette
Sets the background color of the text.
Click the color palette to select a desired color. Click
the [Other] button to open the [Color] dialog box.
[ "[Color] dialog box" (Page 5-6)

[Transparent] check box
Select this check box to make the background
transparent.

® Text

Enter text you want to add in the viewing window. Press
the Enter key to insert a line feed.

Moving and Deleting a Comment

If the icon for normal comments is selected, the
comment cannot be moved and deleted. Click the
icon to deselect it.

\, Point

N |\

Line Line

Moving a comment

A, Poit Text of fixed comments cannot be changed.

3 Click the [0K] button.

The line color and line width are changed and the
[Format] dialog box closes.

Click the [Cancel] button to close the

[Format] dialog box without changing the
line color and line width.

5-26

1 Drag the comment that you want to move, and drop
it at a proper position.

Deleting a comment

Bl Delete

Deletes comments displayed in the viewing
window, individually.

1 Click the comment you want to delete in the viewing
window.

Clicking while holding down the Shift key on
the keyboard enables you to select multiple

comments at the same time.

2 Click the [Delete] button.

[ reforence ) . Ygu (?an also delete the comment by
clicking the [Delete] key on the keyboard.

* Right-clicking the comment enables Cut,
Copy, Paste and Reorder.

B Delete all

Deletes all comments displayed in the viewing
window.

Delete all

1 Click the [Delete all] button.
The confirm dialog box appears.

2 Click the [Yes] button.

All comments are deleted.
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Useful Functions in Measuring Dimensions

Changing the Display
Magnification

The display magnification of a captured still image can be
changed. You can also observe the image by enlarging it.

1 On the operation panel, select a display
maghnification.
<1>

||| Image Fit Absolute A ||| Split Screen

<2> <3>

<1> Zoom In/Out buttons

The displayed image can be magnified or reduced as
desired.

<2> [Image Fit] button

Changes the display magnification so that the entire
image is displayed in the viewing window.

<3> [Absolute] button

The image is displayed in actual size.

[ reteence J The display magnification can also be
V
changed by turning the mouse scroll wheel.

Capture (save)

Capture (save) the image displayed in the viewing window.

1 Click the [Save Image] button on the side panel.

= Save Image

> Back to Live Image

The [Save As] dialog box appears on the screen.
[0 "Saving the Measurement Result' (Page 2-6)

2 Specify the save destination folder and file name
and save the image.

VK-X3000 Series Viewer Application Reference Manual

5-27

juswiainses|\ az



juswiainses| az

Useful Functions in Measuring Dimensions

MEMO
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Chapter

Shape Measurement

This chapter describes how to obtain a new 3D
image (height information). Shapes can be
measured by automatically adjusting the settings
or individually adjusting the settings according to
the sample or application.

Automatic Measurement.............cccooeiieeennns Page 6-2
Manual Measurement...........cccoocvveeeeiicnneenen. Page 6-3
Top Surface Measurement ..........cccoccveeeenes Page 6-7
Selecting the Measurement Mode.............. Page 6-17

Settings and Adjustments Used in the Shape
Measurement .........cccceeeiiiiiieiennieee e, Page 6-18
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Automatic Measurement

Automatic measurement is an easy measurement mode
that enables shapes to be measured with minimal settings.

Side Panel for Automatic

This is ideal for new users or parts with simple geometry Measurement

and features.

. . . can Mode:
Switching to Automatic e
Measurement &  Vesstion
w L <1>
1 On the toolbar, click [Shape Measurement].
Image

Observation

|@ Measurement Tutorial

Start Measurement <2>
Stitching IEEEEEE————S——————————————.——.——————..

The shape measurement mode changes to automatic
measurement.

Manual Film Top Teaching

<1> Scan Mode

Select the sample scan method from the following.
The item with blue background is the current scan
mode.

» Focus variation

* | aser confocal

* White light interferometry
[0 "Scan Mode" (Page 6-17)

The scan modes which can be selected
depend on the lens being used.

\, Point

¢ Plan, Plan Apo: focus variation, laser
confocal

¢ DI: white light interferometry (fixed)

<2> [Start Measurement] button

Measure the shape based on the current settings.
After the shape measurement is completed, the
measurement result (3D image) is displayed.

[0 '2D Measurement" (Page 5-1)
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Manual Measurement

Manual measurement is the measurement mode for
advanced users who want to adjust the advanced
measurement settings such as scan mode, image
brightness, and lens moving pitch.

Switching to Manual Measurement

1 On the toolbar, click [Shape Measurement].

Image

Observation

2 Click the [Manual] button.

w | @ | B ES

Manual Film Top Teaching Stitching

The shape measurement mode changes to manual
measurement.

Side Panel for Manual Measurement

HTop of the screen

Manual Measurement

Scan Mode:
g Focus Variation
= —_<1>
A, Laser Confocal
Brightness
87
' = <2>
[] HoR

Lighting:
|
|| Advanced =

Coaxial Ring

Manual Measurement

Scan Mode:

=i Focus Variation

o Laser Confocal

Brightness
9335 Auto

[ use double scan{Auto) @ Settings. ..

ND Fitter: 100% i

—_<1>

= <2>

—— <4>

Manual Measurement

Scan Mode:

& White Light Interferometry

Brightness
39.00

[] Auto Brightness

[] Smart HDR Settings...

= <2>

Adjust titt

Scan Mode

Select the sample scan method from the following.

The item with blue background is the current scan

mode.

* Focus variation

e | aser confocal

* White light interferometry
] "Scan Mode" (Page 6-17)

\, Point

depend on the lens being used.

The scan modes which can be selected

¢ Plan, Plan Apo: focus variation, laser

confocal

¢ DI: white light interferometry (fixed)

VK-X3000 Series Viewer Application Reference Manual
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Manual Measurement

<2>

<3>

6-4

Brightness

Move the slide bar to adjust the brightness.

The advanced settings depend on the
scan mode.

\, Point

¢ For focus variation
Selecting the [HDR] check box

performs the measurement using HDR.

¢ For laser confocal
Click the [Auto] button to adjust the
brightness automatically.
Selecting the [Use double scan(Auto)]
check box performs the measurement
using double scan. In addition, clicking
the [Settings] button displays the
[Double Scan Settings] dialog box.

For white light interferometry

Selecting the [Auto Brightness] check
box automatically sets the brightness.
Selecting the [Smart HDR] check box
performs the measurement using smart
HDR. In addition, clicking the [Settings]
button displays the [Smart HDR setting]
dialog box.

Lighting

Select the lighting to be used.

Click this to switch on or off.

Click the [Advanced] button to display the [Lighting
Settings] dialog box.

[01 "Adjusting the Brightness of the Lighting" (Page
3-7)

[ Feteence J ¢ This appears only when the scan mode

Reference
is focus variation.

¢ To use ring illumination, you need to
mount the ring illumination adaptor on
the lens.

<4>

<5>

[ND Filter] box
Physically (optically) adjust the amount of light that

enters the light receiving element (photomultiplier).

HW This appears only when the scan mode is
laser confocal.

[Adjust tilt] button

Click the [Adjust tilt] button to open the [Adjust tilt]
dialog box.

[ Reference J This is displayed only when the scan
mode the white light interferometry.
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HEMiddle of the screen

e
<2> | Y UL?;;’ 9123.835|um <6>
<> ——| &

@ Current: 10000.306 | pm ]—— <7>
<3> W || Z Origin ]7_ <8>

IR <0
<4> ¥ || e 9700.421 |um

<5> O Automatically
set the range

<1>

<2>

<3>

<4>

<5>

<10>

576.586/%| ym ]—— <11>
]—— <12>

Fine adjustment

n Fixed
—‘lD distance

’ Auto Focus

A

The objective lens moves upward.

F
F

The objective lens moves upward. This button

moves the lens ten times more than | &

v

The objective lens moves downward.

v
v

The objective lens moves downward. This button
moves the lens ten times more than | W

[Automatically set the range] check box
Selecting the check box automatically sets the
maximum and minimum limits as well as the

brightness during measurement.

m ¢ When laser confocal is set, the laser
is emitted before measurement and
maximum and minimum limits are
set according to the laser intensity.
When focus variation is set, lower
the objective lens to a position where
the image is blurred and start
measurement. If necessary, adjust
the shutter speed. If the updating of
the focus variation image stops for a
certain amount of time while
executing measurement, end
measurement.

When white light interferometry is
set, the maximum and minimum
limits are determined from the
change in the interference stripes to
the lens movement after executing
the laser auto focus.

<6>

<7>

<8>

<9>

<10>

<11>

<12>

Manual Measurement

When focus variation and white light
interferometry are set, the name will be
[Automatically set the range], and the
brightness will be out of the target of the
auto settings.

\, Point

[Upper Limit] button
Set the upper limit of the measurement range.

Setting this displays the value in the box in the right
side.

Current

The current position of the objective lens is
displayed.

[Z Origin] button
Selecting this returns the position of the objective

lens to the origin.

[Lower Limit] button
Set the lower limit of the measurement range.

Setting this displays the value in the box in the right
side.

[Fine adjustment] button

Selecting this sets the movement of the objective
lens to a small, minute amount.

[ Retrence, This is displayed only when the scan
mode is white light interferometry.

[Fixed distance] check box

Selecting this check box maintains the value
displayed in the box in the right side as a

measurement range.

[Auto Focus] button

Execute the auto focus.
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Manual Measurement

HBottom of the screen

For focus variation

lResqution: Standard (1024 x 768) ~

lP'rtch: 12.00pm ~

T

L <>

—— <3>

Estimated time: 0 hours 0 min 3 sec

For laser confocal

Start Measurement T

Resolution: | Standard (1024 x 768) v

— <5>

<1>

Quiality: High Precision ~

Pitch: 16.00pm ~

<2>

<3>

Estimated time: 0 hours 0 min 20 sec

For white light interferometry

Start Measurement T

Resolution: | Standard (1024 x 768) ~

— <5>

<1>

Quiality: High Precision ~

<2>

Enable average
measurement:

=

— <4>

Start Measurement T

Estimated time: 0 hours 48 min 56 sec

— <5>

<1>

<2>

<3>

<4>

<5>

[Resolution] box
Select the size of the measurement result.
Q1 '"Measurement Setting" (Page 6-21)

[Quality] box

Select the quality for measurement.

This does not appear when the scan
V
mode is focus variation.
[Pitch] box
Select the movement distance for the objective

lens.

This does not appear when the scan
eference )

mode is white light interferometry.

[Enable average measurement] box

Obtain the light interference images with the same
lens position for a specified number of times, and
acquire 3D images based on the averaged
brightness information.

By setting a higher average count, the
measurement time will be longer, but the noise in
the height data can be reduced.

This is displayed only when the scan
V
mode is the white light interferometry.
[Start Measurement] button
Measure the shape based on the current settings.

After the shape measurement is completed, the
measurement result (3D image) is displayed.

[0 "2D Measurement" (Page 5-1)
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Top Surface Measurement

You can measure the film shape of the top surface (by layer)
of the transparent part of the sample with a line, band, or

surface.

The app.ro><|mlate thicknesses of transparent
targets/film thickness shapes that can be

measured are as follows.

Model Objective Measurable film
lens thickness value

VK-X3100 150x 1.5u -

50x 24 -

20x 12y -

10x 50y -

VK-X3050 50x 3.5 -

20x 20u -

10x 80y -

The values above are only approximate values,
and the results will vary depending on the
reflection rate of the surface and bottom surface
of the film, its material, etc.

o= The preview feature of the top surface
measurement, which is displayed when the
scan mode is laser confocal, supports the
following lenses.

10x VK-X3050 10x

VK-X3100

20x
50x
150x

20x
50x

B Measurement: Line

Measure a profile (cross section) of the straight line part
specified arbitrarily.

H Measurement: Band

Measure a part which appears in the middle of the
observation image display area.

H Measurement: Plane

Measure a part which appears in the observation image
display area.

Note that the switching between the laser confocal and
white light interference scan mode can be done by
selecting the objective lens to be used.

s00000. O

1000000 O
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Top Surface Measurement

Flow of Top Surface Measurement

Setup

Launching the Viewer Application
Start the Viewer Application.
[ "Setup" (Page 2-3)

Switching to the top surface measurement
Switch to the top surface measurement mode.
[ "Switching to Top Surface Measurement" (Page 6-9)

Adjusting observation
images

Adjusting the Magnification and Focus
Adjust the magnification and focus so that the image of the sample appears properly in the viewing

window.
Q] 'Advanced Settings for the Sensor Head" (Page 3-1)

Measuring the top
surface/Saving

For laser confocal For white light interferometry

Laser Settings Adjustment of the screen brightness
Make the laser image optimum for Optimizes interference fringes displayed in
observation. the optical image to the best brightness.
[0 'Laser Settings" (Page A-6) [ "Adjusting the Camera Lighting" (Page 3-7)

Averaging settings Tilt adjustment
Perform measurement for a specified Adjust the tilt stage so that the interference
number of times, and collect the averaged fringes in the optical image are minimized.

information as measurement data.
[ "Averaging settings for Measurement

Data (Average Measurement)" (Page 2-5)

Film surface measurement
Measure the film shape of the top surface for the transparent target.
[0 '"Executing Top Surface Measurement" (Page 6-9)

Saving the measurement result
Save the measurement result.
[ "Saving the Measurement Result' (Page 2-6)

Measurement result display

Display the measurement result.
[0 'Result View Type" (Page 10-1)
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Top Surface Measurement

Switching to Top Surface Executing Top Surface
Measurement Measurement

You can measure the film surface shape of the outermost
surface (first layer) in a transparent coating part of a
sample.

1 On the toolbar, click [Shape Measurement].

Image
Observation

1 Click the [Film Top] button.

Film Top

The top surface measurement in shape measurement
Teaching Stitching mode appears.

Film Top Measuremenk

The shape measurement mode changes to the top
surface measurement. = Made
&  Laser Confocal
Switching the scan mode
Brightriass
9335 huto
1 Select the objective lens to be used. "
Change the scan mode. : '
HD Fiker: Lom¥h
M For laser confocal
| Manual Mersurement l 2 UL:’?;'F [ 9133.835 |um
San Hede = o _.
- e i Hi —_—
= v Variatian o oument: [ 10000.364 |pm
ings [ wr || 2omn |
e | 3 e [omsmmmim
L bamer Lghting: | Comant+ Ry +| | ‘e Brightknes Limit
B Ay
B For white light interferometry i sl 576.5961%) um
Autn Facus
Zoom: 10w . o "l e Resolution: | Standard (1024 x 768 v
' Quaity: High Precison v
B
e s
L Lamer i SR a0 | Brghtnez
751
Start Measurement
; Estirated time: 0 hours O rmin 24 sec
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Top Surface Measurement

Measuring the Top Surface (for laser
confocal)

Measure a part which appears in the observation image
display area.

B Adjusting the Laser Brightness

If the scan mode is set to laser confocal, adjust the laser
brightness to optimize intensity within the selected region of
interest.

[T eterence, For details, see [J]"Laser Brightness
Adjustment" (Page 3-8).

1 Click the [Camera] button (<15>).
<1> T

mgttnezs

Y Lesar

<2>

Lghang: | Comnl sl |

The camera image appears in the observation image
display area.

2 Switch the lens depending on the film thickness you
want to measure.

3 Click the [Laser] button (<2>).

The laser image appears in the observation image
display area.

4 Turn the focusing handle to adjust the focus on the

part of the sample that reflects the most laser light.

6-10

5 On the [View] menu, select [Saturation Display] to
turn it on.

Eile' View 'Ioob Settings
"- Saturation Display F3

Light Intensity Graph F2

Live »

Display Measurement Conditions
Unit/Mo. of Digits...

Areas that are saturated by the laser reflection intensity
(areas that receive too much light) are displayed in red.

Saturated area

6 Move the [Brightness] slider to the left to reduce the
brightness and limit oversaturation.
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7 If there are any saturated areas remained, change

the settings in the [ND Filter] box.

Change the settings in the following order until no more
saturated places exist.

100%—=30%->10%—=>3%—>1%

[ pefeence J The light filter physically (optically) reduces
the amount of light that enters the light

receiving element (photomultiplier).

Move the [Brightness] slider to the right.

Move it as far as possible to the right without any
saturated areas appearing.

Click the vertical position buttons for the objective
lens to check the light intensity of the entire
measurement range.

If there are any saturated areas, change the settings in
the [ND Filter] box.

Top Surface Measurement

B Setting the upper and lower limits of the
measurement range (height)

Set the height range for the shape measurement (upper
and lower limits).

[ > important| Set the layer you want to measure so that it
falls within the height range for the shape
measurement.

= The laser reflected light is received from the
surface and bottom surface of the transparent
target (where the refractive index changes),
while it is not received from the transparent part
(where the refractive index does not change).
Set the upper/lower limit based on the image
turning brighter or darker depending on the
number of layers of the transparent target.

1 Click the vertical position buttons for the objective
lens to move the objective lens upward.
Move it upward past the top surface of the film to be
measured, until the laser image turns black and
disappears.

2 Click the [Upper Limit] button.

Set the upper limit value of the range to be measured.

3 Click the vertical position buttons for the objective
lens to move the objective lens downward.

Move it downward past the bottom surface of the film to
be measured, until the laser image turns black and
disappears again.

4 Click the [Lower Limit] button.

Set the lower limit value of the range to be measured.

VK-X3000 Series Viewer Application Reference Manual 6-11
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Top Surface Measurement

Measuring the Top Surface (for white light
interferometry)

Measure a part which appears in the observation image
display area.

B Adjust the tilt of a sample

Adjust the tilt of a sample to perform the shape
measurement by the scan mode [White light
interference].

1 Move the focusing handle and objective lens so that
the optical image is brought into focus.

2 Adjust the stage tilt so that interference fringes
displayed in the optical image are minimized.

B Adjusting the screen brightness

1 Move the focusing handle and objective lens so that
the optical image is brought into focus.

2 Adjust the brightness by the [Auto] button when
interference fringes displayed in the optical image
are saturated.

Alternatively, move the [Brightness] slider to the
right.

6-12

B Setting the upper and lower limits of the
measurement range (height)

Set the height range for the shape measurement (upper
and lower limits).

Set the layer you want to measure so that it
falls within the height range for the shape
measurement.

1 Click the vertical position buttons for the objective
lens to move the objective lens upward.
Move it upward past the top surface of the film to be
measured by interference fringes, until the interference
fringes are no longer visible in the optical image.

2 Click the [Upper Limit] button.

Set the upper limit value of the range to be measured.

3 Click the vertical position buttons for the objective
lens to move the objective lens downward.

Move it downward past the bottom surface of the film to
be measured by interference fringes, until the
interference fringes are no longer visible again in the
optical image.

4 Ciick the [Lower Limit] button.

Set the lower limit value of the range to be measured.
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B Starting measurement

1 Select [Standard (1024 x 768)] or [Super Fine (2048
x 1536)] in the [Resolution] box.

2 Select one from [High Precision], [High Speed]* or
[Ultra High Speed]’ in the [Quality] box.

*These can be selected when selecting [Standard
(1024 x 768)] in the [Resolution] box.

3 Click the [Start Measurement] button (<1>).

Film Top Measurement

Scan Mode:

i Laser Confocal
Erghtness
9335 Autg
WD Fken 100%
a Upper [ ]
| re | 9123835 | ym
r
™ .
L Cument: L0000, 364 [ pm
w | Zomn
| w Lowwar
| v Lint 700,421 | pm
' Fred i
‘WO dlsf?nce 778,586 7 ym
Auta Focus

Resolution; | Standard (1024 » 768)
Quaky: High Fracsion
PRch: B.00um

<1>

Start Measurement

Estrmated trme: 0 fiours 0 min 249 sec

A confirmation message appears asking whether to
perform a preview measurement.

[T eerence,) You can set whether or not to perform the
preview measurement in the [System
Settings] dialog box.

[0 "Laser confocal mode" (Page A-10)

VK-X3000 Series Viewer Application Reference Manual

Top Surface Measurement

4 To perform the preview measurement, click the

[Yes] button.

Viewer Application

Preview the film top measurement?

¥es No

The preview measurement starts, and the [Film Top
Preview] window appears. Make sure that the
measured layer (white signal) matches the detected
layer (red line) before performing the shape
measurement.

1 "Film Top Preview" (Page 6-15)

— Detected layer

— Measured
layer

— Measured
layer

[ referce ) Clicking the [No] button starts the shape
measurement without performing the
preview measurement. After the shape
measurement is completed, the
measurement result appears in the
observation image display area.
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Top Surface Measurement

Side Panel for Top Surface
Measurement

HTop of the screen

Film Top Measurement
Scan Mode:
= —_ <1>
~ Laser Confocal
Brightness
9335 Auto
' —<2>
ND Fitter: 100% o <8

<1> Scan Mode

The item with blue background is the current scan

mode.

The scan mode of the top surface
measurement is fixed to the laser
confocal.

\, Point

<2> Brightness

Move the slide bar to adjust the brightness.

Click the [Auto] button to adjust the brightness

automatically.

Double scan cannot be used.

<3> [ND Filter] box
Adjust the amount of light that enters the light

receiving element (photomultiplier) using the light-

reducing filter.

EMiddle of the screen

<2 2 (oo [ommslm | <55
<1> A
@ Current: 10000.364 | ym ]__ <6>
<3> w || 2 origin ]7_ <7>
<4> h.4 Lfﬁ;' 9700.421 | ym <8>
'L[D el 576.586/2] ym ]__ <>
[ Auto Focus — <10>
<1> A

<2>

<3>

<4>

<5>

<6>

<7>

<8>

<9>

<10>

The objective lens moves upward.

r'S
r'S

The objective lens moves upward. This button
moves the lens ten times more than | &

v

The objective lens moves downward.

v
v

The objective lens moves downward. This button
moves the lens ten times more than | W

[Upper Limit] button

Set the upper limit of the measurement range.
Setting this displays the value in the box in the right side.
Current

The current position of the objective lens is
displayed.

[Z Origin] button

Selecting this returns the position of the objective
lens to the origin.

[Lower Limit] button

Set the lower limit of the measurement range.
Setting this displays the value in the box in the right side.
[Fixed distance] check box

Selecting this check box maintains the value
displayed in the box in the right side as a
measurement range.

[Auto Focus] button

Execute the auto focus.
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HBottom of the screen

<2>

<3>

<4>

Resolution: | Standard (1024 x 768) v <1>
Quality: High Precision w <2>
Pitch: 8.00pm ~ <3>

Start Measurement T <4>

Estimated time: 0 hours 0 min 24 sec

[Resolution] box

Select the size of the measurement result.

[Quality] box

Select the quality for measurement.

[Pitch] box

Select the movement distance for the objective
lens.

[Start Measurement] button

Measure the shape based on the current settings.

After the shape measurement is completed, the

[Film Top Preview] screen appears.

VK-X3000 Series Viewer Application Reference Manual

Top Surface Measurement

Film Top Preview

<7>

<5>

<3>

<4>

=== —<9%

<10>

Ce—<11>

<1>

<2>

<3>

<4>

<5>

Horiz. Line Distance
Displays the height difference of two horizontal

cursors (blue dotted lines).

Preview flowchart
Shows the operation flow on the preview window.
Click this button to proceed with the operation.
e [Start Adjustment] button
The top surface preview guide appears.
o [Filter Settings] button
You can set the detection sensitivity, dark cut, and
inter-layer adjustment filter so that the top surface
reflective layer and the red line match.

e [Start Measurement] button
The shape measurement starts. After the shape
measurement is completed, the measurement
resultappears in the observation image display area.

Vertical cursor (green dotted line)
When dragging the cursor left/right to move it, the
Z-1 graph (the intensity graph of the green line) on

the vertical cursor is displayed.

Saturated line (green line)

In areas that are saturated by the laser intensity
(areas that receive too much light), the reflection
intensity graph (green line) are displayed
overlapped with the saturation line.

Horizontal cursor (blue dotted line)

There are 2 horizontal cursors. When dragging the
respective cursors up/down to move them, the
height difference is displayed in [Horiz. Line

Distance].

6-15
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Top

<6>

<7>

<8>

<9>

Surface Measurement

Measured laser reflection layer (white signal)

The layer measured in the preview measurement.

Reflective layer

Indicates the location detected as the top layer. If
the measured laser reflective layer (white signal)
and red line do not match, set the filter.

Z-1 graph (green line)

The intensity graph on the vertical cursor.

[Save as image] button

The details displayed on the [Film Top Preview]

window will be saved as an image.

<10> [Magnification] box

Sets the axial magnification.
Setting range: 25%, 50%, 100%, 200%, and 400%

<11> [Cancel] button

S

Closes the preview window without measuring the

top surface.

etting Filter

Set the filter so that the measured laser reflective layer
(white signal) and red line match.

1

6-16

Set the filter by clicking the [Filter settings] button of
[Film top preview flowchart].

[T - P 150 [T

By amarmm e
e

Initially, perform the measurement by turning
on [Set automatically].

When the measurement cannot be
performed properly, turn it off and adjust
various parameters manually.

\, Point

[Set automatically] check box
Turning it on sets the [Layer Adjustment Filter] box
and [Clear unneed.peak] box automatically.
Turning it off can set the [Layer Adjustment Filter] box
and [Clear unneed.peak] box.

[Detection sensitivity] track bar
Moving it to the right detects a weaker reflective
layer. On the contrary, moving it to the left can
remove noise with only a strong reflective layer
remained.

[Dark cut] track bar
Moving it to the right prevents a dark reflective layer
from being detected. As the result of moving the
[Detection sensitivity] track bar to the right,
unintentional noise in a dark area can be removed if
detected as a reflective layer.

[Layer Adjustment Filter] box
When a part of the reflective layer is obscured by
flaws or debris, the height of this pixel will be
interpolated from the heights of the remaining pixels.
* None, Weak
Select this when the laser intensity of the reflective
layer is low, and the red line appears in an
unneeded area.
e Normal
Select this at normal measurement.
e Strong
Select this when the red line is displayed below
the top surface.

2 Click the [Start Measurement] button.
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Selecting the Measurement Mode

Measurement Mode

The measurement mode determines whether new data will
be gathered automatically or manually. The mode can be
selected depending on the sample in question.

Automatic measurement

A mode that automatically adjusts the settings. This
measurement mode is the one used in most situations. It is
mainly selected to measure the surface shape of the
sample.

You can only specify the scan mode (Focus Variation or
Laser Confocal).

Manual measurement

This measurement mode is for advanced users who want to
adjust the advanced measurement settings such as scan
mode, image brightness, and lens moving pitch.

Film top measurement

This mode is for measuring the thickness of transparent film
and glass, and the film shape of the top three layers of
multi-layered structures.

Scan Mode

Scan mode is a function for setting the sample scan
method.

Focus variation

This scan method measures shapes by capturing multiple
optical images while moving the lens up and down, and
combining the height of the focus position.

In comparison to laser confocal, samples can be measured
in a short amount of time.

Focus variation cannot be selected when the
measurement mode is set to “Film Top”.

Laser confocal

This scan method measures shapes by reflecting light
emitted from the laser off the sample surface and detecting
the focal point position from the strength of that reflected
light.

In comparison to focus variation, samples can be measured
in greater detail.

White light interferometry

The scan method by using the principle of the white light
interferometry.

Since the resolution of height measurement is high
regardless of lens magnification, it is more suited for
measuring minute steps with low magnification lenses than
the laser confocal.

It is suited for measuring flat samples with a wide field of
view, such as glass and film.

[ Jreterence ) * The white light interferometry is an optional
function.
To use this, it is required to purchase the white
light interferometry module (VK-H3I) and
enable the function by activating the license
online.

* White light interferometry cannot be selected
when the measurement mode is set to “Film

Top”.
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Settings and Adjustments Used in the Shape Measurement

Zoom

You can select the field of view for the shape measurement.
Enlarging the field of view can narrow the sampling interval
in the XY direction.

Scan Mode Function

Focal variation Magnifies the image on display

White light interferometry using the digital processing.

Laser confocal Enlarges the image with
maintaining a high quality by
narrowing the laser scanning
range and displaying the image

in the same number of pixels as

the normal range.

Selecting the Measurement Mode

1 On the toolbar, click [Shape Measurement].

Image
Observation

Manual Film Top Stitching

The measurement mode changes.

6-18

Adjusting the Laser Brightness
Manually

For laser confocal

Adjust the laser brightness to the optimal laser intensity.
Adjust the laser brightness each time the sample or
objective lens used changes.

In the following cases, the reliability of height data
decreases.

\, Point

e Laser reflection intensity is low
It may be affected by extraneous light and
noise.

* Laser reflection intensity is saturated (too high)
The focal point cannot be detected accurately.

1 Place the sample on the stage, and adjust the focus.
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2 Click the [Laser] button.

The laser image appears in the observation image
display area.

Observation settings
Camera Brightness: 2 ' 100% ~

[
Loteeg: [Comal v

Turn the focusing handle or move the lens revolver
up and down to adjust the focus on the part of the
sample that reflects the most laser light.

Find out the areas that are saturated by the
laser intensity.

¢ On the [View] menu, select [Saturation
Display] to turn it on, when measuring the
measurement size with “Standard” or
“Super Fine’ or “Partial”

\, Point

.

View | Tools Settings

Saturation Display F3

Light Intensity Graph F2

Live »
Display Measurement Conditions
Unit/No. of Digits...

Areas that are saturated by the laser
reflection intensity (areas that receive too
much light) are displayed in red.

On the [View] menu, select [Light Intensity
Graph] to turn it on when measuring the
measurement size with “1 Line’

View | Tools Settings
Saturation Display F3

Light Intensity Graph F2

Live »

Display Measurement Conditions
Unit/No. of Digits...

A horizontal line (<1>) and a light intensity
graph on the horizontal line (<3>) are
displayed in the observation image display

area.
In areas that are saturated by the laser
reflection intensity (areas that receive too
much light), the reflection intensity graph
(<8>) is displayed overlapped with the
saturation line (<2>).

Saturated area

Settings and Adjustments Used in the Shape Measurement

4 Move the [Brightness] slider to the left edge.

5 If there are any saturated areas remained, change

the settings in the [ND Filter] box.

The light filter reduces the amount of light
that enters the light receiving element
(photomultiplier) using the light-reducing
filter.

\, Point

Move the [Brightness] slider to the right.

Move it as far as possible to the right without any
saturated areas appearing.

Click the vertical position buttons for the objective
lens to check the light intensity of the entire
measurement range.

If there are any saturated areas, change the settings in
the [ND Filter] box.

m When measuring surface shapes, the
reliability of the data decreases if there are
any dark places in the measurement range.
In that case, use the double scan.
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Settings and Adjustments Used in the Shape Measurement

When Double Scan is Used

Double scan is used to measure surface shapes, if there
are any dark places in the measurement range.

If double scan is to be used, it is recommended
that auto setting is enabled.

\, Point

1 Click the vertical position buttons for the objective
lens to move the lens, and take note of any dark
places in entire measurement range.

Change the double scan settings so that the dark area
becomes brighter.

2 Select the [Use double scan(Auto)] check box.

Brightness
12110 Auto
Use double scan{Auto) | Settings...
MD Filcer: 100% w
\ ront The[Use double scan(Auto)] check box

cannot be chosen when the [Automatically
set the range] check box is selected.

Automatically set the range

3 Click the [Settings...] button.
The [Double Scan Settings] dialog box appears.

6-20

4 Normally, select the [Only double scan when
necessary] radio button (<1>). If there are many dark
areas by the first scan, a second scan will be done
automatically.

Select the [Always double scan] radio button (<2>) to
perform measurement by always using double scan
(when using a low magnification lens etc.).

Normally, select the [Auto setting] checkbox (<3>).
When turning it on, then click the [OK] button (<6>). No
further operations are needed from step 5 and later.

Double Scan Settings

® Only double scan when necessary —<1>
O Always double scan <2>
Laser Brightness 2
<3>
Brightness:
<4>
| <5>
ND Fitcer: 100%
| <6>
0K Cancel

Selecting the [Auto setting] check box (<3>)

determines whether to use the double scan
during measurement. If itis determined to be
used, the laser brightness 2 will
automatically be set.

5 When clearing the [Auto setting] check box (<3>),
move the [Brightness] slider (<4>) to the right end.

VK-X3000 Series Viewer Application Reference Manual



6 If the place you remembered is still dark, change the
settings in the [ND Filter] box (<5>).

Change the settings in the following order until the
place you remembered becomes bright.
1%>3%—>10%—->30%—~>100%

ﬂm In the [ND Filter] box (<5>), you cannot
select a setting with a lower value than that
of the [ND Filter] box in [Measurement:
Expert].

7 Move the [Brightness] slider (<4>) to the left.

Move it as far as possible to the left within the range
where the place you remember is not saturated.

8 Click the [OK] button (<65).

Settings and Adjustments Used in the Shape Measurement

Measurement Setting

[Resolution] box

Set the measurement size.

Standard (1024 x 768)
Measure the entire observation image display area by
one line at a time.

768
Line

Super Fine (2048 x 1536)
Measure the entire observation image display area by a
double density of the "Standard (1024 x 768)".

1536
Line

Partial (1024 x 64)
Measure 64 lines at the center of the observation image
display area.

64 r_——
Line I 3

1 Line (1024 x 1)
Measure 1 line only. The measurement position can be

specified.

Line
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Settings and Adjustments Used in the Shape Measurement

[Quality] Box

[Pitch] Box

Set the measurement quality.

High Precision
This is the standard measurement quality.

One
direction 2

scan

High Speed

This is a measurement quality with which the
measurement is done quicker than that of “High
Precision”. All lines are scanned in a reciprocative
manner.

Reciprocative
scan

Ultra High Speed

This is a measurement quality with which the
measurement is done quicker than that of “High Speed”.
Measure every other line in the reciprocative way. An
unmeasured line is interpolated by the data above and
below.

Reciprocative N
scan 2

Select an interval (pitch) to move the objective lens.

H For VK-X3100

Objective lens VK-X3100
CF IC EPI Plan 5xA 8.0 16.0
CF IC EPI Plan 10xA 2.0 4.0
CF IC EPI Plan 20xA 0.50 1.00
CF IC EPI Plan Apo 50xA 0.10 0.20
W For VK-X3050

Objective lens VK-X3050
CF IC EPI Plan 5xA 12.00 24.00
CF IC EPI Plan 10xA 3.00 6.00
CF IC EPI Plan 20xA 0.75 1.50
CF IC EPI Plan 50xA 0.13 0.26
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Chapter

Film Thickness
Measurement

Measure the film thickness of a film or coating from the
intensity distribution of the reflection of laser or white light.

W The spectroscopy film thickness is an optional
function.
To use it, it is required to purchase the light
interference film thickness set VK-T300.

Measurement Principle.........ccccoceeiiininneenn. Page 7-2
Laser Film Thickness........cccccveiiiiiiiiiiinneen. Page 7-4
Spectral Film Thickness..........ccccoccceeeeennnee. Page 7-15
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Measurement Principle

B Laser film thickness

If the object is a transparent target, the transmitted light
exceeds the focal point on the surface to detect the focal
point of the substrate as well. As a result, the thickness of
the transparent body can be determined by calculating the
difference between the two surfaces.

Laser light

Surface film
shape\

Position of
Z axis
direction
[Z position]

Film
thickness
- e~ Bottom
surface
Bottom .

) Received reflected light
surface film . .
intensity [Intensity]
shape

Surface

You can measure the thickness and film shape of the top
three layers of the transparent part of the sample with a line,
band, or surface.

o= The preview measurement of the laser film
thickness supports the following lenses.
VK-X3100 10x VK-X3050 10x
20x 20x
50x 50x

[ pefeence J The approximate thicknesses of transparent
e
targets/film thickness that can be measured are

as follows.
Model Objective Measurable film
lens thickness value
VK-X3100 50x 24 -
20x 12p -
10x 50y -
VK-X3050 50x 3.5 -
20x 20y -
10x 80y -

The values above are only approximate values,
and the results will vary depending on the
reflection rate of the surface and bottom surface
of the film, its material, etc.

B Spectroscopy film thickness

llluminating light to the transparent film makes the light be
reflected both of the top and bottom of the film. For the
reflected light intensity, the light to reflect on the surface of
the film (R1) and light to refract inside the film and reflect on
the surface of the board (R2) overlap to strengthen or
weaken the light.

Strengthen each other Weaken each other

R2 R2
Incident : a | Incident gl
light T g A" light Al
el Air (n0)
d Film (n1) d

Board (n2):

d: Film thickness
n: Refractive index
R1: Reflection on the film surface

Strengthen each other R2: Reflection on the board surface

L Weaken each other

\ / AR N NN
[\ / AW
Inten |/ Inten |} | ,|| A L

) T f N/ \ ) I | \
sity | \ul Y sity I|||‘|||- |.I ||| [f1] 1 [\ \ !
\/ \ wilvev Yy v v
Wa\;elen-gth = Wavelength
Thin Film Thick
—
Few Number of mountain- Many

valleys

This is called “light interference”.

The light reflection from the top and bottom of a thin film can
be expressed by the following equation.

R=~A +Bcos(%?nd)

This shows that the reflection of the film periodically
changes by 1/i.

The spectral film thickness measurement calculates the film
thickness utilizing the phenomena that the reflection of the
film periodically changes depending on the wavelength.

When the film thickness is approximately 0.1 to
5.0 uym, use the spectral interference film

thickness.
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Measurement Principle

Flow of the Laser Film Thickness Measurement

Setup

Launching the Viewer Application
Start the Viewer Application.
[ "Setup" (Page 2-3)

Switching to the laser film thickness measurement
Switch to the top surface measurement mode.
[ "Switching to the Laser Film Thickness Measurement" (Page 7-4)

Adjusting observation images

Adjusting the Magnification and Focus

Adjust the magnification and focus so that the image of the sample appears properly in the viewing
window.

[0 'Advanced Settings for the Sensor Head" (Page 3-1)

Laser film thickness measurement/saving

Laser Settings
Make the laser image optimum for observation.
[ "Laser Settings" (Page A-6)

Averaging settings
Perform measurement a specified number of times, and collect the averaged information as
measurement data.

[ "Averaging settings for Measurement Data (Average Measurement)' (Page 2-5)

Laser film thickness measurement
Measure the film shape of the top three layers for the transparent target.
0] "Executing the Laser Film Thickness Measurement" (Page 7-4)

Saving the measurement result
Save the measurement result.

[ "Saving the Measurement Result' (Page 2-6)

Measurement result display

Display the measurement result.
01 'Result View Type" (Page 10-1)

VK-X3000 Series Viewer Application Reference Manual 7-3
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Laser Film Thickness

The laser film thickness is the mode for measuring the
thickness of transparent film and glass, and the film shape
of the top three layers of multi-layered structures from the
intensity of the laser light reflected from the sample.

Switching to the Laser Film
Thickness Measurement

1 On the toolbar, click [Film Thickness Measurement].

Film Thickness
Measurement

Shape

Measurement

2 Click the [Laser film thickness] button.

w | E

Teacﬁing

Spec. Film

It will switch to the laser film thickness of the film
thickness measurement mode.

Executing the Laser Film
Thickness Measurement

Measure the thickness (film thickness of more than 2 pm)
and the film shape of the top three layers of the top surface
of the transparent part of the sample.

1 On the toolbar, click the [Laser film thickness]
button.

Laser film thickness

The laser film thickness measurement in the film
thickness measurement mode appears.

Laser film thickness

Scan Mode:

A Laser Confocal

Brightness
12110 Auto

ND Fitter: 100% ~

4 | upper 9123.835 |ym

Limit

c) —

Current: 9996.546 | ym

v Z Origin

LE?W_ET 0700.421 |ym
Imi

Feced

n =
b O parce 576.586/=] ym

Auto Focus

Resolution: | Standard (1024 x 768)  ~
Quality: High Precision v
Pitch: 2.00pm e

Start Measurement

Estimated time: 0 hours 0 min 50 sec
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Laser Film Thickness

Measuring the Transparent Target (Film
) ) 4 On the [View] menu, select [Light Intensity Graph]
Thickness) by Line to turn it on.
. . . . File || View ) Tools Settings
Measure a profile (cross section) of the straight line part Saturation Display 3
specified arbitrarily. [|7| Light Intensity Graph F2
Measurement: Line Live v

Display Measurement Conditions
Unit/Mo. of Digits...

Ahorizontal line (<3>) and a light intensity graph on the
horizontal line (<5>) are displayed in the observation
image display area.

In areas that are saturated by the laser reflection
intensity (areas that receive too much light), the
reflection intensity graph (<5>) is displayed
overlapped with the saturation line (<4>).

W Adjusting the Laser Brightness Saturated area

Adjust the laser brightness to the optimal laser intensity <8> —
within the range of the height at the point of measurement. ]

[T Reerence, ) For details, see [J] "Laser Brightness : w
Adjustment" (Page 3-8).

<4> —

1 Click the [Camera] button (<1>). <5> —

Observation settings .J:Gf'"""'?"'\-:.@‘-' T

<2> Y Laser

Lghting: | Coaxal
The camera image appears in the observation image

display area.
spiay 5 Move the [Brightness] slider to the left edge.

2 Click the [Laser] button (<2>).

The laser image appears in the observation image
display area.

3 Turn the focusing handle to adjust the focus on the
part of the sample that reflects the most laser light.

VK-X3000 Series Viewer Application Reference Manual 7-5
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Laser Film Thickness

6 If there are any saturated areas remained, change

the settings in the [ND Filter] box.

Change the settings in the following order until no more
saturated places exist.

100%—=>30%—=>10%=>3%—=>1%

[ reforence J The light filter physically (optically) reduces
the amount of light that enters the light

receiving element (photomultiplier).

Move the [Brightness] slider to the right.

Move it as far as possible to the right without any
saturated areas appearing.

Click the vertical position buttons for the objective
lens to check the light intensity of the entire
measurement range.

If there are any saturated areas, change the settings in
the [ND Filter] box.

H Setting the upper and lower limits of the
measurement range (height)

Set the height range for the shape measurement (upper
and lower limits).

> importnt| Set the layer you want to measure so that it
falls within the height range for the shape
measurement.

[Jreteonce, The laser reflected light is received from the
surface and bottom surface of the transparent
target (where the refractive index changes),
while it is not received from the transparent part
(where the refractive index does not change).
Set the upper/lower limit based on the image
turning brighter or darker depending on the
number of layers of the transparent target.

1 Click the vertical position buttons for the objective
lens to move the objective lens upward.
Move it upward past the top surface of the film to be
measured, until the laser image turns black and
disappears.

2 Click the [Upper Limit] button.

Set the upper limit value of the range to be measured.

3 Click the vertical position buttons for the objective
lens to move the objective lens downward.

Move it downward past the bottom surface of the film to
be measured, until the laser image turns black and
disappears again.

4 Click the [Lower Limit] button.

Set the lower limit value of the range to be measured.
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Laser Film Thickness

B Starting measurement i
ot I"'r'“."PI ,f“f'-_‘-‘-' — Detected layer

I "f

1 Select [1 Line (1024 x 1)] in the [Resolution] box.

2 Specify the position you want to measure by
dragging the horizontal line up and down.

— Measured layer

3 Select an interval (measurement pitch) to move the

objective lens in the Z axis direction using the
[Pitch] box.

L Measured layer

4 Click the vertical position buttons for the objective
lens to adjust the focus.

The color image displayed on the measurement result
view is obtained at the position of the objective lens
when measurement starts.

Move the objective lens to the appropriate position
before starting the measurement.

5 Click the [Start Measurement] button.

A confirmation message appears when using a lens
which supports the preview measurement.

[ Refeence You can set whether or not to perform the
78
preview measurement in the [System

Settings] dialog box.
[ "Laser confocal mode" (Page A-10)

6 To perform the preview measurement, click the
[Yes] button.

Clicking the [No] button starts the shape

Viewer Application measurement without performing the
preview measurement. After the shape

Preview the laser film thickness? measurement is completed, the
measurement result appears in the

- observation image display area.
Yes ; Mo

The preview measurement starts, and the [Laser film
thickness preview] window appears. Make sure that
the measured layer (white signal) matches the
detected layer (red, light blue, and magenta lines)
before performing the shape measurement.

[0 "Laser Film Thickness Preview" (Page 7-12)
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Laser Film Thickness

Measuring the Transparent Target (Film
. 4 On the [View] menu, select [Saturation Display] to
Thickness) by Plane turn it on.
. ) . . File | View ' Tools  Settings
Measure a part which appears in the observation image [ILI Saturation Display =
display area. Light Intensity Graph F2
[Measurement: Plane] Live v

Display Measurement Conditions
Unit/Mo. of Digits...

Areas that are saturated by the laser reflection intensity
(areas that receive too much light) are displayed in red.

Saturated area

500000, O

1000000, 0

B Adjusting the Laser Brightness
Adjust the laser brightness to the optimal laser intensity

within the range of the height at the point of measurement.

[ Refrence ) For details, see [T] "Laser Brightness
Adjustment" (Page 3-8).

1 clickthe[C button (<15).
ick the [Camera] button (<1>) 5 Move the [Brightness] slider to the left edge.

Observation settings
<1> Brightness: -5 ]
W]
<2> ¢ Laser Lghting: | Coaial

The camera image appears in the observation image
display area.

2 Click the [Laser] button (<2>).

The laser image appears in the observation image
display area.

3 Turn the focusing handle to adjust the focus on the
part of the sample that reflects the most laser light.
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6 If there are any saturated areas remaining, change

the settings in the [ND Filter] box.

Change the settings in the following order until no more
saturated places exist.

100%—=30%->10%—=>3%—>1%

[ Fefeence J The light filter physically (optically) reduces
the amount of light that enters the light

receiving element (photomultiplier).

Move the [Brightness] slider to the right.

Move it as far as possible to the right without any
saturated areas appearing.

Click the vertical position buttons for the objective
lens to check the light intensity of the entire
measurement range.

If there are any saturated areas, change the settings in
the [ND Filter] box.

Laser Film Thickness

B Setting the upper and lower limits of the
measurement range (height)

Set the height range for the shape measurement (upper
and lower limits).

Set the layer you want to measure so that it
falls within the height range for the shape
measurement.

= ¢ The laser reflected light is received from the
surface and bottom surface of the transparent
target (where the refractive index changes),
while it is not received from the transparent
part (where the refractive index does not
change). Set the upper/lower limit based on
the image turning brighter or darker
depending on the number of layers of the
transparent target.

1 Click the vertical position buttons for the objective
lens to move the objective lens upward.
Move it upward past the top surface of the film to be
measured, until the laser image turns black and
disappears.

2 Click the [Upper Limit] button.

Set the upper limit value of the range to be measured.

3 Click the vertical position buttons for the objective
lens to move the objective lens downward.

Move it downward past the bottom surface of the film to
be measured, until the laser image turns black and
disappears again.

4 Ciick the [Lower Limit] button.

Set the lower limit value of the range to be measured.

VK-X3000 Series Viewer Application Reference Manual 7-9
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Laser Film Thickness

B Starting measurement

1

7-10

Select [Standard (1024 x 768)] or [Super Fine (2048
x 1536)] in the [Resolution] box.

Select a speed from [High Precision], [High Speed]*
or [Ultra High Speed]’ in the [Quality] box.

* These can be selected when selecting [Standard
(1024 x 768)] in the [Resolution] box.

Select a pitch as needed.

* Normally, the RPD (Real Peak Detection) method is
used to detect the focal point position.

* To detect the focal point position with the peak
holding method, select an interval (measurement
pitch) to move the objective lens in the Z axis
direction using the [Pitch] box.

Click the [Start Measurement] button.

A confirmation message appears asking whether to
perform a preview measurement.

[ eteence ) You can set whether or not to perform the
preview measurement in the [System
Settings] dialog box.

01 "Laser confocal mode" (Page A-10)

To perform the preview measurement, click the
[Yes] button.

Viewer Application

Preview the laser film thickness?

Yes No

The preview measurement starts, and the [Laser film
thickness preview] window appears. Make sure that
the measured layer (white signal) matches the
detected layer (red, light blue, and magenta lines)
before performing the shape measurement.

[ "Laser Film Thickness Preview" (Page 7-12)

et M|
el L (R
et -“I| It

1y

, — Detected layer
Ly

— Measured layer

— Measured layer

Clicking the [No] button starts the shape

measurement without performing the
preview measurement. After the shape
measurement is completed, the
measurement resultappears in the
observation image display area.
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Side Panel for the Laser Film
Thickness

HTop of the screen

<1>

<2>

<3>

Laser film thickness
Scan Mode:
- L <1>
~4 Laser Confocal
Brightnass
12110 Auto
. = <2>
ND Filter: 100% v [ <8>
Scan Mode

The button with the blue background is the current
scan mode.

The scan mode for laser film thickness
measurement is set to laser confocal.

\, Point

Brightness
Move the slide bar to adjust the brightness.

Click the [Auto] button to adjust the brightness
automatically.

Selecting the [Use double scan(Auto)] check box
performs the measurement using the double scan.
In addition, clicking the [Settings] button displays
the [Double Scan Settings] dialog box.

[ND Filter] box
Physically (optically) adjust the amount of light that

enters the light receiving element (photomultiplier).

Laser Film Thickness

HEMiddle of the screen

<& 2 )| v [Comses)um <S>
Imi
<1> rF s
@ Current: | 9996.546|um ]—_ <6>
<3> w || Z origin ]7_ <7>
¥ || Lewer [ o700.421 <8>
<4> v Lirrit _ Hum
Fixed = |
'L[D e e 576.586/2]| um ]_ <9>
[ Auto Focus — <10>
<1> A

The objective lens moves upward.

<2> 4

The objective lens moves upward. This button

moves the lens ten times more than | &
<3 Vv
The objective lens moves downward.

v
<4> v

The objective lens moves downward. This button

moves the lens ten times more than | w

<5> [Upper Limit] button

Set the upper limit of the measurement range.

Setting this displays the value in the box in the right

side.

Current
The current position of the objective lens is
displayed.

<6>

<7> [Z Origin] button

Selecting this returns the position of the objective

lens to the origin.

<8> [Lower Limit] button

Set the lower limit of the measurement range.

Setting this displays the value in the box in the right

side.

<9> [Fixed distance] check box
Selecting this check box maintains the value
displayed in the box in the right side as a

measurement range.

<10> [Auto Focus] button
Execute auto focus.

VK-X3000 Series Viewer Application Reference Manual
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Laser Film Thickness

HBottom of the screen

<1>

<2>

<3>

<4>

7-12

Resolution: | Standard (1024 x 768) v <1>
Quality: High Precision w <2>
Pitch: 2.00pm ~ <3>

Start Measurement |imibiie

Estimated time: 0 hours 0 min 50 sec

[Resolution] box

Select the size of the measurement result.

[Quality] box
Select the quality for measurement.

[Pitch] box
Select the movement distance for the objective

lens.

[Start Measurement] button

Measure the shape based on the current settings.

After the shape measurement is completed, the
[Laser film thickness preview] screen appears.

Laser Film Thickness Preview

<2>

<3>

<4>

<12>

<2> <1>

Correction film thickness

Displays the value (corrected film thickness) of the
height difference of two horizontal cursors (blue
dotted line) multiplied by the correction factor.

[Coefficient] box

Enter the correction factor (usually the refractive
index of the film).

Setting range: 0.01 - 9.99

Horiz. Line Distance
Displays the height difference of two horizontal
cursors (blue dotted lines).

Preview flowchart

Shows the operation flow on the preview window.

Click this button to proceed with the operation.

e [Start Adjustment] button
The laser film thickness preview guide appears.

¢ [Thickness Settings] button
To prevent misdetections, the approximate
thickness of the transparent object can be
specified.

o [Filter Settings] button
You can set the detection sensitivity, dark cut, and
inter-layer adjustment filter so that the top surface
reflective layer and the red line match.

e [Start Measurement] button
The shape measurement starts. After the shape
measurement is completed, the measurement
resultappears in the observation image display
area.
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<5>

<6>

<7>

<8>

<9>

<10>

<11>

<12>

<13>

Vertical cursor (green dotted line)

When dragging the cursor left/right to move it, the
Z-1 graph (the intensity graph of the green line) on
the vertical cursor is displayed.

Saturated line (green line)

In areas that are saturated by the laser intensity
(areas that receive too much light), the reflection
intensity graph (green line) are displayed
overlapped with the saturation line.

Horizontal cursor (blue dotted line)

There are 2 horizontal cursors. When dragging the
respective cursors up/down to move them, the
height difference is displayed in [Horiz. Line
Distance].

Measured laser reflection layer (white signal)
The layer measured in the preview measurement.

Reflective layer

Indicates the location detected as the top three
layers. If the measured laser reflective layer (white
signal) and each line do not match, set the filter.
The colors for the respective lines of the top three
layers are, from the top layer, red, light blue, and
magenta.

When only two layers exist, the third layer

is not displayed.

For example, in the case of thin glass, the
first layer is the top surface of the glass,
the second layer is the bottom surface,
and the third layer is not displayed.

Z-1 graph (green line)
The intensity graph on the vertical cursor.

[Save as image] button
The details displayed on the [Laser film thickness
preview] window will be saved as an image.

[Magnification] box
Sets the axial magnification.
Setting range: 25%, 50%, 100%, 200%, and 400%

[Cancel] button
Closes the preview window without measuring the
film thickness.

Laser Film Thickness

B Setting Thickness

To prevent misdetections, the approximate thickness of the
transparent object can be specified.

1 Set the film thickness reference value by clicking

the [Thickness Settings] button in the [Laser film
thickness preview] window.

rmmind Bt WM M 10 1
o

i Spachy tha puaTa ISR of th Erangarant By to [ i
| il 90 kT KRR T aan, ancer tha e e [Fim Thioknese Axferas ca
I FOL 00 4D e T CHWCkis, MO 210 Tl A0 DT B
e Thar, eor e 3l Sseped A [P ThiCknGe: Rt

T ta reoctha b ra chois: EYgRthar, Lsé 3 Figh 1

A Getnags Mowt_prais tha THEer Sectinas bume
- (ﬂ Gat nutmmataly Fin Thicknem Asfersnce Vium mag un)

e

[Set automatically] check box

Set the film thickness reference value automatically.
Turning it off can change the film thickness reference
value.

Normally, use it with the setting turned on.

[Film Thickness Reference Value] box
If you know the true value of the film thickness, enter the
film thickness reference value.

Settings range: 0.1 - 999.9

Click the [Filter Settings] button of [Preview
flowchart].
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Laser Film Thickness

B Setting Filter [Layer Adjustment Filter] box

When a part of the reflective layer is obscured by
flaws or debris, the height of this pixel will be
interpolated from the heights of the surrounding
pixels.

Set the filter so that the measured laser reflective layer
(white signal) and red line match.

1 Set the filter by clicking the [Filter Settings] button

* None, Weak
of [Laser film thickness preview flowchart]. one, e

Select this when the laser intensity of the reflective

[ e 1 N R L Y . I [T

layer is low, and the red line appears in an
unneeded area.
oy [TRR— » e Normal

Select this at normal measurement.

e Strong

| vt et TR e bfoer W e ot Thokres [ FEB e sk 50 Srwm e

Select this when the red line is displayed below
the top surface.

2 Click the [Start Measurement] button.

\ rom [Initially, perform the measurement by turning
on [Set automatically].
When the measurement cannot be
performed properly, turn it off and adjust
various parameters.

[Set automatically] check box
Turning it on sets the [Layer Adjustment Filter] box
and [Clear unneed.peak] box automatically.
Turning it off allows the [Layer Adjustment Filter] box
and [Clear unneed.peak] box to be modified
manually.

[Detection sensitivity] track bar
Moving it to the right detects a weaker reflective
layer. On the contrary, moving it to the left can
remove noise with only a strong reflective layer
remained.

[Dark cut] track bar
Moving it to the right prevents a dark reflective layer
from being detected. As the result of moving the
detection sensitivity track bar to the right, when
unintentional noise in a dark area is detected as a
reflective layer, it can be removed.
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Spectral Film Thickness

Spectral film thickness is a mode to measure the thickness
of a film from the intensity distribution of reflected light in the
visible light range by using an external spectroscope. This
mode can measure very thin film thicknesses between.1
and 5 um.

Switching to the Spectral Film
Thickness

1 On the toolbar, click [Film Thickness Measurement].

Film Thickness
Measurement

Shape

Measurement

2 Click the [Laser film thickness] button.

w | E

Teacﬁing

Spec, Fim

It will switch to the spectroscopy film thickness of the
film thickness measurement mode.

Side Panel for the Spectral Film
Thickness

HTop of the screen

Connect adapter for spectroscopy, focus
the target, and press start measurement.

Install adapter <1>

<1> Install adapter

Mount and remove the spectral film thickness unit.

[ "Use Settings of VK-T300 Spectral Film
Thickness Unit" (Page 11-26)
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Spectral Film Thickness

EMiddle of the screen

<2> | :
<1> A Current Position:
@ 'm‘ pm — <5>
I e
<4> + ;
[ Auto focus ]—— <7>
[ Focus Guide ]—— <8>
<> |a

The objective lens moves upward.

F'y
<2> | a

The objective lens moves upward. This button

moves the lens ten times more than | &

<3 |V

The objective lens moves downward.

v
<4> v

The objective lens moves downward. This button

moves the lens ten times more than | W

<5> Current

The current position of the objective lens is

displayed.

<6>

<7>

<8>

7-16

[Z Origin] button
Selecting this returns the position of the objective

lens to the origin.

[Auto focus] button
Execute the auto focus.

[Focus Guide] button
The [Focus] dialog box appears.

HBottom of the screen

<2>

<3>

<4>

Film thickness preview:

u Tu)— -

Degree of fit:

[

— <2>

Comes <

Start Measurement H— <4>

[Film thickness preview]

The film thickness preview appears.

[Degree of fit]
The fit degree appears.

[Advanced] button
The [Advanced] dialog box appears.

On the [Advanced] dialog box, select the layer and
base material.

[Start Measurement] button
Measure the shape based on the current settings.

After the shape measurement is completed, the
measurement result (waveform of the reflection) is
displayed.
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Chapter

Stitching
Measurement

This chapter describes how to stitch and measure
multiple images.

Stitching measurement is an enhanced
function that becomes available by
installing the Image Stitching Module (VK-
H3J).The Image Stitching Module (VK-H3J)
must be installed beforehand.

Perform stitching measurement under
constant temperature and humidity.
Temperature and humidity fluctuations
during the stitching process may affect the
measurement values.

When performing stitching measurement,
use a KEYENCE-specified XY stage. XY
stages other than KEYENCE-specified
models have not been tested for correct
operation.

What is Auto Image Stitching?..........ccccco... Page 8-2

Flow of Auto Image Stitching..........cccccecueeee Page 8-4

Operation Procedure for
Automatic Image Stitching..........cccccceeevieene Page 8-5

Stitching Settings......ooocvieiiiii, Page 8-11

Stitching Results..........cccooiiiiini, Page 8-15

Operation Procedure for
Manual Image Stitching............coccoceeinnee. Page 8-17

Flow of Stitching Using
Image Stitching Module.............ccccceeeennee. Page 8-21

Image Stitching Using the
Image Stitching Module............cccoeeeernen. Page 8-22

Operation Procedure of Image
Stitching Module..........cccoiiiiiieee Page 8-23

Image Stitching Module Operation Screen .... Page 8-32
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What is Auto Image Stitching?

"Automatic image stitching" is a measurement method that
automatically performs a series of operations, such as
collecting multiple images of data while moving the
measurement range and stitching the collected data into
one image.

The motorized XY stage automatically moves the sample
according to the setting of the stitching area. This moves
the measurement range, automatically collecting the series
of images sequentially. Positioning and alignment of the
obtained original image are performed automatically.

Number and Types of Images that can be
Stitched

The number and types of images that can be stitched are
as follows.

Viewer Application | Max. No. of [Max. No. of | Max. total
settings stitching | stitching No. of
Measurement | Resolution | Screens screens stitching
TeRE (Vertical) [(Horizontal)| screens
Surface Standard 100 100| 1000 (560)"
shape Partial 1 100 100
Super Fine 50 50 100
Transparent Standard 100 100 560
target Partial 1 100 100
(Top surface)
Super Fine 50 50 100
Transparent Standard 100 100 560
target Partial 1 100 100
(Film thickness)
Super Fine 50 50 100

"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.

* If the stitched image size (width x height)
exceeds 25,160,256 pixels (the size that allows
for smooth automatic processing) for the
surface shape and transparent target (top
surface) data, the size is reduced by
compressing the result file down and skipping
lines.

\, Point

If the stitched image size (width x height)
exceeds 6,290,064 pixels for transparent target
(film thickness) data, the size is adjusted to be
less than that by skipping the data
automatically.

Image Stitching Sequence

During automatic image stitching, the system will start
measuring in the upper left corner and move toward the
lower right corner.

(Start point)

Ending point)

The measurement range of a single image depends on the
selected objective lens.

Stitching Area Specification Method

There are three methods for specifying the stitching area.
1. Specifying "from navigation"

2. Specifying the "Start point and length"

3. Specifying the "Start point and image count’

Area Specfication Method

® From navigation Specify Stitch Area from Mavigation Image...

(O start point and length

e} Start point and

image count Add Current Field of

View Clear

B Specifying "from navigation"

Specify the start points (left edge/top edge) and end points
(right edge/bottom edge) of the stitching area, while
checking the images displayed on the navigation screen.

Top edge
Left °
edge

Stitching area

Right
edge
Bottom edge
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B Specifying the "start point" and "length"

Specify the start points (left edge/top edge) of the stitching
area, and then specify the vertical and horizontal lengths of
the area.

Horizontal
Top edge length (um)
A
Left edge
Vertical
length (um) Stitching area

B Specifying the "start point" and "image count"

Determine the start points (left edge/top edge) of the
stitching area, and then specify how many images should
be measured/stitched vertically and horizontally.

No. of horizontal
Top edge images

Y Y ( Y \
Left edgef

No. of ;
vertical 1

images [

Stitching area

What is Auto Image Stitching?

Precautions for automatic image stitching

e |f you wish to perform auto image stitching, use a
motorized XY stage (VK-D3 or VK-S2100).
Motorized XY stages other than our specified models
have not been tested for correct operation.

¢ |f the number of acquired images is different from the
number of images to be stitched in automatic image
stitching, or if the stitching is not performed correctly,
check the movement of the motorized XY stage and the
XY calibration of the objective lens.
] "Motorized XY Stage Adjustment" (Page 11-38)
[Qd "XY calibration" (Page 11-22)

¢ When performing alignment on measurement results,
switch [Show image] to [Laser image], [R element], [G
element] or [B element]. Automatic position alignment is
not available in [Laser + Optical image].

VK-X3000 Series Viewer Application Reference Manual 8-3
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Flow of Auto Image Stitching

The flow of automatic image stitching is the same for surface shape, transparent target (top surface) and transparent target
(film thickness) measurements. The operation flow will be the same for the scan modes (Focus variation, Laser confocal,

and White light interferometry).

8-4

Startup

Starting the automatic image stitching function
Start the automatic image stitching function in the Viewer Application.
[ "Starting the Automatic Image Stitching Function" (Page 8-5)

Configuring the automatic image
stitching function

Specifying a stitching area
Select the method for specifying the area for automatic image stitching, and set the start points (top
and left edges) and end point of the stitching area.
[ "Specifying a Stitching Area" (Page 8-5)

Specifying an exclusion area
Re-adjust the measurement conditions as needed to ensure that your desired measurement range is
entirely within the stitching area.
[ "Specifying an Exclusion Area" (Page 8-8)

Measure/stitch

Starting measurement
Start the measurement and enter the file name of the data to be saved.
[ "Starting Measurement" (Page 8-8)
Executing stitching
Check the alignment of the placed images and execute image stitching.
[ "Executing Stitching" (Page 8-9)
Checking and saving the stitched image
Select the display format and size of the image and save the stitching result.
] "Checking and Saving the Stitched Image" (Page 8-9)
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Operation Procedure for Automatic Image Stitching

Starting the Automatic Image
Stitching Function

1

You can select automatic measurement, manual
measurement, or film surface measurement in the
[Shape Measurement] tab. Alternatively, select the
laser film thickness in the [Film Thickness
Measurement] tab.

[ pefeence J [I1 "Chapter 6 Shape Measurement" (Page

6-1), "Chapter 7 Film Thickness
Measurement"' (Page 7-1)

Adjust the measurement unit to adjust the
measurement conditions such as height range and
measurement mode.

[reterence ] * [T1 "VK-X3000 Series User's Manual'

* [J1'Chapter 6 Shape Measurement"
(Page 6-1), "Chapter 7 Film Thickness
Measurement" (Page 7-1)

Click the [Stitching] button on the toolbar.

Shape et

Measurement =i o

A dialog box to confirm the creation of navigation
image appears.

Click the [Yes] button.

The stitching measurement menu appears.

You can perform the same operation by
eference )

selecting [Stitching] from the [Tools] menu.

Specifying a Stitching Area

There are three methods for specifying the stitching area.
1. Specifying "from navigation"
2. Specifying the "start point and length"
3. Specifying the "start point and image count"
Area Specification Method
@® From navigation Specify Stitch Area from Navigation Image...

O Start point and length

Start point and

image count Add Current Field of

S Clear

How to specify from navigation

1 For the stitching area specification method, select
the [From navigation] radio button (<1>), then click
the [Specify Stitch Area from Navigation Image...]
button (<2>).

Click and drag in the [Specify Stitch Area from
Navigation Image] window to specify the area to be
stitched.

<1>

— utomaltic stitcliig
AT9a Spariication Mathad
) Fram nzvegaton Soecfy Stich Ares from Maegoton Frape. |— <2>

(2 St poink and ngth

y Start pork and
 rage count:

Ao Qﬁﬂ-t Feld of O
Set Aren
Start: -6526 S0ym, 7560, Blum
End: .52LEA0pT, -BELE.SSum
& 0 Tivugest 1 1] liveqges; 1 Tatal Images o Eitisde IMages.—.
Confrm.

Canel

2 Click and drag in the [Specify Stitch Area from
Navigation Image] window to specify the area to be
stitched.
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Operation Procedure for Automatic Image Stitching

3 Once you have finished specifying the stitching
area, click the [OK] button.

The start point, end point, and No. of images <1> for
the stitched image are determined.

4 After specifying the stitching area, click the [Start
Measurement] button.

How to specify in [Start point and length]

1 Click the [Start point and length] radio button (<1>).

<1> <2> <3>
[ | I

Area Spefificaton Method
Set|urent Image as tha Top ||eft Comer

3 From [1avigation

| (®) st point and length |

Start point and
A3 Frage count

x

Sat Ares

Start: -1379.53um, 704.18um l
End: 1521.08um, -1381.260m I

# Of Images: 3 x3 Images; 8 Totzl Images

<4>

Move the view range in the viewing window, and
click the [Set Current Image as the Top Left Corner]
button to specify the "start point" of the stitching
area.

The view range of the currently displayed viewing
window will be the start point of the stitching area.

Enter the horizontal length (<2>) and vertical length
(<3>) of the stitching area.

The end point of the stitching area and the number of
measured images (<4>) are determined.

* When specifying in [Start point and

length], the number of measured images
will be calculated automatically to
measure the specified length (numeric
value) as stitching area.

The relationship between the length of the
stitching area and the number of images
to be measured depends on the selected
objective lens. If the stitching area is
specified by length, changing the
objective lens will update the number of
images accordingly.

If the stitching area is specified using
[Start point and length], the area may
become slightly larger than specified due
to image stitching adjustments.

8-6 VK-X3000 Series Viewer Application Reference Manual



Operation Procedure for Automatic Image Stitching

How to specify in [Start point and image count]

4 After specifying the stitching area, click the [Start
Measurement] button.

1 Select [Start point and image count] (<1>).

<1> <2> <3>

L Automaticstitching || _____|

Area Spefificaton Method

O From [1avigation Set|ument Image as the Top ||eft Comer
2 s |oint and lengeh i
' Start point and I
® Frage count
Sat Ares

Start: -1379.53um, 704.18um l
End: 1521.08um, -1381.260m I

# Of Images: 3 x3 Images; 8 Totzl Images

<4>

2 Move the view range in the viewing window, and
click the [Set Current Image as the Top Left Corner]
button to specify the "start point" of the stitching
area.

The displayed observation window will be the start
point of the stitching area.

3 Enter the No. of horizontal images (<2>) and vertical
images (<3>) of the stitching area.

The end point of the stitching area (<4>) is determined.

W The relationship between the number of
images to be measured and the length of the
stitching area (end point) depends on the
selected objective lens. If the stitching area
is specified by the number of images,
changing the objective lens will update the
value of the end point accordingly.

4 After specifying the stitching area, click the [Start
Measurement] button.
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Operation Procedure for Automatic Image Stitching

Specifying an Exclusion Area Starting Measurement

Some samples, such as a ring-shaped sample or L-shaped
sample, may benefit from excluding unnecessary images
from the stitch.

1 Once you have confirmed the measurement
conditions and the stitching area, click the [Start
Measurement] button.

Exclusion areas are removed from the measurement and

image stitching correction processes, which reduces
measurement time and improves the stitching precision.

1 Click the [Exclude Images] button.
The [Exclude Images] dialog box appears.

2 Click to specify the area to be excluded.
The measurement will start. When the measurement of

The x symbol is displayed in the area. the set number of images is completed, the [VK Image
Stitching] window appears.

[ important [ Adjust the shutter speed beforehand
when the scan mode is set to focus
variation mode and the shutter speed is
set to Auto.

e If the scan mode is set to white light
interferometry, adjust the brightness to
the darkest position so that the
brightness is uniform in all
measurement positions.

3 Once the setting is completed, click the [OK] button.
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Executing Stitching

When the measurement is completed, the Image Stitching
Module starts up and the main window is displayed.
The main window will populate with images aligned.

1 Adjust the magnification in the [Show
magnification] box so that the placed images can be
confirmed.

2 Adjust the image alignment as needed.

Q1 "Manual Position Alignment" (Page 8-24)

[0 "Auto Position Adjustment" (Page 8-25)

Q1 'Fixing Adjacent Images" (Page 8-27)

[d1 "Changing the Image Display Format" (Page 8-28)

3 Click the [Execute assembly] button.

> imporiant "Exclusion areas" during automatic

stitching and [Perform trimming with
inscribed rectangle that does not include
invalid area] cannot be used together.

If "exclusion areas" are present, de-select
the [Perform trimming with inscribed
rectangle that does not include invalid
area] checkbox in the dialog box that
appears when you select [Options] in the
[Options] menu of the Image Stitching
Module.

Q1 "Executing Stitching" (Page 8-29)

Multiple images are stitched into a single image, which
is displayed in the [Assembly result] window.

Operation Procedure for Automatic Image Stitching

Checking and Saving the Stitched

Image

You can check and save the stitched image in the
[Assembly result] window.

ncel (@ aserimage

C Laser+Optical lmgel%ﬂxuy ;J

<ﬁ> <é>

1 Click the [Laser image] or [Laser + Optical image]
radio button (<1>).
The image is displayed in the selected format, allowing
you to check the stitching results.

2 Select the image size after stitching in the image
size selection box (<2>).

\, Point

If you wish to save data that have not been
skipped or whose skip amount is small,
select a larger image size than the current
size in the image size selection box.

3 Click the [Confirm assembly] button (<3>).

The [Confirm Stitching Results] window appears.

VK-X3000 Series Viewer Application Reference Manual 8-9
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Operation Procedure for Automatic Image Stitching

4 Ciick the [Finish Stitching] button.

5 Select a destination folder to save the file, and enter
the [File name] (<1>).

\, Point

8-10

—<1>

=2

The stitched image file will be named as
specified in [File name].

The file name of each measured image
(source images) will be
YYYYMMDDhhmmss followed by a
sequential number in the order of
measurement.

Example:

If the file is saved at 12:34:56 on 9/1/2020,
the measurement result file names will be
"20200901123456_Y1_X1" (1st image
from top, 1st image from left),
"20200901123456_Y1_X2" (1st image
from top, 2nd image from left), and so on.

6 Select the [Save] button (<2>).

The stitching resultimage is saved and displayed in the
observation image display area of the Viewer
Application.

\, Point

l Reference )

Do not operate the Viewer Application or
Image Stitching Module during a stitching
measurement. Images cannot be stitched
correctly.

To stop the stitching measurement or to
change the measurement conditions and
perform the measurement again, click the
[Stop Stitching] button in the [Confirm
Stitching Results] window.

Click the [Cancel] button to return to the
main window without saving the image.

7 Perform measurement and analysis as required.
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Stitching Settings

Displaying the Stitching
Measurement View

Display the view to perform stitching measurement.

1 On the toolbar, click [Shape Measurement] or [Film

Thickness Measurement].

Image

Observation

2 Click the [Stitching] button.

Shape o

Measurement 2

The [Automatic stitching] view appears.

Automatic stitching

Area Specification Method

@® From navigation Specify Stitch Area from Navigation Image...

O start point and length

O Start point and

mage count Add Current Field of

View Clear
Set Area

Start: -1379.53pm, 794.18um
End: 1521.08um, -1381.28um

# Of Images: 3 %3 Images; O Total Images <5 Exclude Images...

Confirm...

Cancel

Stitching Measurement View Layout

In the stitching measurement view, you can create a
stitching area after selecting how to specify the area.

There are three ways to specify the stitching area: "From
navigation," "Start point and length," and "Start point and
image count".

Area Specification Method

® From navigation

O start point and length

@) Start point and
image count

From navigation

<1>
-I Automatic stitching
Area Specffication Method
®) From navigation Specify Stitch Area from Navigation Image... —— <2>
O start point and length
<o>
Start point and | 3
image count )
Add Current Field of
View Clear }— <4>
Set Area
Start: -1379.53um, 794.18um <5>
End: 1521.08ym, -1381.28um
# Of Images: 3 x3 Images; 9 Total Images + Excude Images... '— <6>

<1> Area Specification Method
Specify the stitching area by selecting "From
navigation," "Start point and length," or "Start point
and image count".

<2> [Specify Stitch Area from Navigation Image]

button

The [Specify Stitch Area from Navigation Image]
screen appears.

In the [Specify Stitch Area from Navigation Image]
window, you can specify a stitching area from the
navigation area.

[ "[Specify Stitch Area from Navigation Image]
Window" (Page 8-13)

<3> [Add Current Field of View] button
Adds the currently displayed field of view to the
stitching area.

<4> [Clear] button
Clears a stitching area you have set.

<5> Set Area
Displays the information of the set stitching area.

<6> [Exclude Images] button
Displays the [Exclude Images] window.

In the [Exclude Images] window, you can specify
the area to be excluded from the stitching area.

[ "[Exclude Images] Window" (Page 8-13)

<7> [Confirm] button

The [Move to and Check Stitching Area] dialog box

appears.
[ "[Move to and Check Stitching Area] Dialog
Box" (Page 8-14)

<8> [Cancel] button
Ends the stitching measurement and closes the
stitching measurement view.
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Stitching Settings

Start point and length

Start point and image count

<1>

_ Automatic stitching

Area Specification Method

<2>

O From navigation Set Current Image as the Top Left Corner

® Start point and length

T T

Width Height
' <3>
Start point and 2900.61 5| pm % 2175.461% pm
image count |
<4>
Set Area |
<5>

Start: -1379.53um, 794.18um
End: 1521.08um, -1381.28um

# Of Images: 3 x3 Images; 9 Total Images +5 Exclude Images... <6>

Confirm... <7>

Cancel <8>

<1> Area Specification Method
Specify the stitching area by selecting "From
navigation," "Start point and length," or "Start point
and image count".

<2> [Set Current Image as the Top Left Corner]
button
Sets the stitching area with the current field of view
as the top left corner.

<3> Width
Sets the horizontal width (length) of the stitching
area.

<4> Height

Sets the vertical width (length) of the stitching area.

<5> Set Area
Displays the information of the set stitching area.

<6> [Exclude Images] button
Displays the [Exclude Images] window.
In the [Exclude Images] window, you can specify
the area to be excluded from the stitching area.
[0 "[Exclude Images] Window" (Page 8-13)

<7> [Confirm] button
The [Move to and Check Stitching Area] dialog box
appears.
[0 '[Move to and Check Stitching Area] Dialog
Box" (Page 8-14)

<8> [Cancel] button
Ends the stitching measurement and closes the
stitching measurement view.

8-12

<1>

_ Automatic stitching

Area Specification Method

<2>

O From navigation Set Current Image as the Top Left Corner

—

O start point and length

Width Height 3
Start point and 3} Images| x 35| Images <o
image count
[ <4>
Set Area |
Start: -1379.53um, 794.18um <5>
End: 1521.08um, -1381.28um
# Of Images: 3 x3 Images; 9 Total Images 15 Exclude Images.... <6>

<1> Area Specification Method
Specify the stitching area by selecting "From
navigation," "Start point and length," or "Start point
and image count".

<2> [Set Current Image as the Top Left Corner]
button
Sets the stitching area with the current field of view
as the top left corner.

<3> Width
Sets the horizontal width (No. of images) of the
stitching area.

<4> Height
Sets the vertical width (No. of images) of the
stitching area.

<5> Set Area
Displays the information of the set stitching area.

<6> [Exclude Images] button
Displays the [Exclude Images] window.
In the [Exclude Images] window, you can specify
the area to be excluded from the stitching area.
01 "[Exclude Images] Window" (Page 8-13)

<7> [Confirm] button
The [Move to and Check Stitching Area] dialog box
appears.
[0 "[Move to and Check Stitching Area] Dialog
Box" (Page 8-14)

<8> [Cancel] button
Ends the stitching measurement and closes the
stitching measurement view.
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[Specify Stitch Area from

Navigation Image] Window

<1>

<1>

<7> <6> <b>

<1>

<2>

<3>

<4>

<5>

<6>

<7>

Navigation area

The navigation screen is displayed.

The area enclosed by the mouse will be the
stitching area.

<2>

[Clear Selection] button <3>

Clears the stitching area you are trying to set.

[Cancel] button
Closes the [Specify Stitch Area from Navigation
Image] window without setting the stitching area.

<4>

[OK] button
Closes the [Specify Stitch Area from Navigation
Image] window after setting the stitching area.

Enlarges or reduces the image displayed in the
navigation area (<1>).

[Clear] button
Deletes the navigation image displayed in the
navigation area.

[Capture a Wider Field of View] button
Obtains an image with a wider area.

VK-X3000 Series Viewer Application Reference Manual

Stitching Settings

[Exclude Images] Window

<1>

<2>

<3>
<4>

Stitching area

Displays the currently set stitching area.

Clicking the mouse allows you to specify the target
area as an exclusion area.

[Reset] button
Resets the stitching exclusion area setting.

[Cancel] button
Closes the [Exclude Images] window without
setting the exclusion area.

[OK] button
Closes the [Exclude Images] window after setting
the exclusion area.

8-13
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Stitching Settings

[Move to and Check Stitching Area]
Dialog Box

Move to and Check Stitching Area %

1| A o to Lemac L <1>
«|[|C| =+
w || 4| w tave | Lirriit <2>
Current Dislayed Position: (1, 1) ’
<3>
<1> [Move to Upper Limit] button

<2>

<3>

8-14

Move to the top of the stitching area.

[Move to Lower Limit] button
Move to the bottom of the stitching area.

Arrow buttons in the area

+

+

-

: Moves the stage one level upwards.

: Moves the stage one level downwards.

- Moves the stage one level left.

- Moves the stage one level right.

- Moves the stage to the center.

: Moves the stage to the top left corner of the area.

: Moves the stage to the top right corner of the area.

- Moves the stage to the bottom left corner of the area.

- Moves the stage to the bottom right corner of
the area.
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Stitching Results

[Assembly result] Screen (Before
Saving)

<2>

<4> <1> <3>

<1> Switching image display
Selects the image to display in the display area.
[Laser image] radio button:
Displays laser image in the image display area.
[Laser + Optical image] radio button:
Displays laser + optical image in the image display
area.

<2> Display area
Displays the stitched image that has been
obtained.

<3> [Image Size to Save] box
Selects the size of the image file.

<4> [Comfirm assembly] button
Saves the image file using the current settings.

After saving, the area in the [Assembly result]
window is changed.

The [Display on Analyzer app] button

appears when the scan mode is set to
white light interferometry and field
curvature correction data has been
obtained.

VK-X3000 Series Viewer Application Reference Manual

[Confirm Stitching Results] Screen

(After Saving)

<2> <3> <4> <5> <6>
| — |

<3>

<4>

<5>

<6>

<7>

<8>

<9>

=<9

[View] box
Selects the image to display in the display area.

Display area
Displays the stitched image that has been
obtained.

}-5-)
Displays the image in reduced size in the display
area.

[Image Fit] button
Adjusts the image size fit in the display area.

[Absolute] button
Displays the image in 100% size.

Displays the image in enlarged size in the display
area.

[Partial Recapture] button
The [Partial recapture settings] screen appears.

[Finish Stitching] button

The [Save As] dialog box for saving the
measurement files appears on the screen.

After saving the file, the measurement result (3D
image) appears.

[ "2D Measurement" (Page 5-1)

[Stop Stitching] button
Aborts the stitching operation and returns to the
measurement screen.
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Stitching Results

[Partial recapture settings] Screen

<1>
|

<1>

<2>

<3>

<4>

<5>

8-16

¥ *-<3>

<4

)-<5>

[View] box
Selects the image to display in the display area.

Display area
Displays the stitched image that has been
obtained.

The area to be recaptured is shown in a red frame.

[T 4] [<]1[-]

Move the area to be recaptured (red frame).

[Execute Recapture] button

Switches to the shape measurement mode (film
thickness measurement mode), allowing you to
recapture the target area.

[Back] button
Returns to the [Confirm Stitching Results] screen
(after saving) screen without recapturing.

Specifying an Exclusion Area

<1>

<2>

Measured Poskion: = 1, Y= 2

Once you finkh setup, press the [Start
Mazsurerment] button.

I End sttching l Back l

<1> <2>

[Complete stitching] button
The stitching measurement will end.

[Back] button
Returns to the [Partial recapture settings] screen
without recapturing.
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Operation Procedure for Manual Image Stitching

Starting the Manual Image
Stitching Function

1

You can select automatic measurement, manual
measurement, or film surface measurement in the
[Shape Measurement] tab. Alternatively, select the
laser film thickness in the [Film Thickness
Measurement] tab.

[ eference [0 'Chapter 6 Shape Measurement' (Page
6-1), "Chapter 7 Film Thickness

Measurement"' (Page 7-1)

Adjust the measurement unit to adjust
measurement conditions such as height range and
measurement mode.

referes, ) * ] "VK-X3000 Series User's Manual
* [T] "Chapter 6 Shape Measurement"
(Page 6-1), "Chapter 7 Film Thickness
Measurement" (Page 7-1)

Click the [Stitching] button on the toolbar.

Shape o o = E

Measurement =m o

A dialog box to confirm the creation of navigation
image appears.

Click the [Yes] button.

The stitching measurement menu appears.

You can perform the same operation by

selecting [Stitching] from the [Tools] menu.

Measuring the First Image

1 Click the [Start Measurement] button.

Start Measurement

After the 3D measurement is completed, the
[Measurement Results Display] screen for the first
image appears.

When you are satisfied with the measurement
result, click the [Register] button.

W Register

w Remeasure

The screen returns to the Stitching mode of the Viewer
Application.

[ Reference If the part has not been measured properly,
V
click [Remeasure].

VK-X3000 Series Viewer Application Reference Manual 8-17
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Operation Procedure for Manual Image Stitching

Measuring the Second and
Subsequent Images

1

8-18

Click the position button specifying a measurement
position (<1>) to specify the next measurement
position.

The position of the image to be measured changes
depending on the clicked radio button.

I Image to be measured

* The image is
displayed on the right
side when [ Right]
is clicked.

icarvating sottmge

g |Gl + Bing - 9

3 bragen [X2, V11

Image that has been
measured

PR thes e MLSELRSTENE DOSLON

& g 1
1 Goen ——— <I>

Hiyee e XY 200 I the pestn soecled sove 51l
Fimm b [Sort Memsrwrsant] buttaa,

My T ST38 13- tha g ThaE
seaiaps tha srape.

Srog Measurng

[« Left]
The area to the left of the current position will be
measured next.

[= Right]
The area to the right of the current position will be
measured next.

[V Down]
The area below the current position will be measured
next.

HW The system starts measuring from the upper
left in the order of the figure.

To measure the
L right side next,
| select [~ Right].

| \__ To measure the
l > area below next,
select [{ Down].

To measure the left side next,
select [« Left].

2 Display the portion to be measured next in the

viewing window.

Turn the X axis stage handle (left/right) and Y axis stage
handle (forward/back) to closely align the image to be
measured (dark) with the image that has been
measured (light).

Image that

has been
measured

2 Imeges (X 2, ¥ 1

Image to be
measured
*The image is
displayedon
theright side
when
[- Right] is
clicked.

2 Traees (X 2, ¥ L

Adjust the objective lens height and brightness.

Height

Focus on the highest point in the area and click the
[Upper Limit] button.

Focus on the lowest point in the area and click the
[Lower Limit] button.

Brightness

Adjust the brightness in the area so that the light is the
brightest overall.

[ "Optical Image Brightness and Light Settings"
(Page 3-6)

[ "Laser Brightness Adjustment" (Page 3-8)
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Operation Procedure for Manual Image Stitching

4 Click the [Start Measurement] button. 7 Repeat steps 1 through 5 to measure the entire
range you want to stitch.

Start Measurement

8 To finish the measurement and stitch the images,
click the [Finish Stitching].

After the 3D measurement is completed, the

[Measurement Results Display] screen appears.
To continue measurement for stitching

|_©Continue Measurement |

To end measurerment and stitch the
captured data

‘I:“:"‘ Finish Stitching ‘

The image is stitched.

Check that the part is measured properly.

5 When you are satisfied with the measurement
result, click the [Register] button.

|@ Register
:;a- Remeasure

The [Confirm Stitching Results] screen appears.

When the part has not been measured
properly, click [Remeasure].

6 To continue to measure, click the [Continue
Measurement] button.

To continue measurement for stitching

|® Continue Measurement |

To end measurement and stitch the
captured data

‘CE Finish Stitching ‘

VK-X3000 Series Viewer Application Reference Manual 8-19
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Operation Procedure for Manual Image Stitching

Checking and Saving the Stitched
Image

1 Check the stitched result while changing the texture
or height and adjusting the display magnification.

Setting range: Auto, 10 - 200%

2 Select the image size after stitching in the [Image
Size to Save] box (<1>).

Image Size to Save
2831x3464 v—<1>

@ See results
@ Back to Position Adjustment

w

Click the [See results] button (<2>).

The measurement result (3D image) appears.

You can rotate the measurement result (3D image) to
confirm the shape and perform 3D measurement.

[ "2D Measurement" (Page 5-1)
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Flow of Stitching Using Image Stitching Module

Measurement

Measuring the source images
The source images are measured using the Viewer Application.
] "Shape Measurement" (Page 6-1)

Startup

Starting the Image Stitching Module
Start the Image Stitching Module.
[ "Starting the Image Stitching Module" (Page 8-23)

Manual image stitching

Selecting source images
Select the source images and the folder containing the source images.
[ "Selecting Source Images" (Page 8-23)
Manual position alignment
Manually align the images to be stitched.
01 "Manual Position Alignment" (Page 8-24)
* Automatically fine-tune the image positions.
[ "Auto Position Adjustment" (Page 8-25)

¢ Automatically align the images that are arranged side-by-side or top-and-bottom.

] 'Fixing Adjacent Images" (Page 8-27)
* Change the display format of the images to make them easier to align.
] "Changing the Image Display Format" (Page 8-28)
Executing stitching
Execute the image stitching.
[0 "Executing Stitching" (Page 8-29)
Checking and saving the stitched image

Check the image stitching results, and save the images by selecting the display format and image

size.
[ "Confirming and Saving the Stitched Image" (Page 8-30)

Shutdown
Shutting down the image stitching module

Shut down the Image Stitching Module.
[ "Shutting Down the Image Stitching Module" (Page 8-31)

VK-X3000 Series Viewer Application Reference Manual
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Image Stitching Using the Image Stitching Module

Multiple images measured by the Viewer Application can
be stitched into one image using the Image Stitching
Module.

You can also specify the source image files and align the
images manually.

Fine adjustment of the position can be completed
automatically to support the manual position alignment.

Number and Types of Images that can be
Stitched

The number and types of images that can be stitched are
as follows.

Viewer Application settings | Max. No. of | Max. No. of | Max. total
stitching stitching No. of
screens screens stitching

screens
Measurement | Resolution (Vertical) | (Horizontal)
mode

Surface shape |Standard 100 100 1000 (560)*
Partial 1 100 100
Super Fine 50 50 100

Transparent Standard 100 100 560

target :

(Top surface) Partial 1 100 100
Super Fine 50 50 100

Transparent Standard 100 100 560

target -

(Film thickness) Partial 1 100 100
Super Fine 50 50 100

"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.

¢ If the measurement size is one line,
stitching cannot be performed.
e Snapshot images cannot be stitched.

* If the stitched image size (width x height)
exceeds 25,160,256 pixels (the size that allows
smooth automatic processing) for the surface
shape and transparent target (top surface) data,
the size is reduced by compressing the result
file down and skipping lines.

\, Point

* |If the stitched image size (width x height)
exceeds 6,290,064 pixels for transparent target
(film thickness) data, the image is compressed
by skipping lines of data.

8-22

Unify settings during image measurement

The following settings must be unified when measuring the

source images:

e Number of image layers (for transparent target
measurement (film thickness - plane))

* RPD selection status

* Measurement mode

* Measurement quality

e Measurement pitch

* Optical zoom magnification
* | ens magnification

* Double scan selection status

e Gain (Second gain is also included if the double scan
function is enabled)

* Filter selection

* Average image count

» With or without field curvature correction

» With or without laser intensity eccentricity correction
* XY calibration

* Z calibration

* Edge enhance filter

* Gamma correction/free set setting details

* Fine mode status

* Measurement result adjustment setting details
e HDR and C-DIC should be OFF.

Precautions for source image measurement

Keep the following points in mind when measuring the

source images:

e The overlap between adjacent images should be less
than half of the image areas.

* When collecting images by moving the sample on the
standard X-Y stage, the measurements should be
performed such that about 1/4 of each image overlaps.

* All source images should be saved in the same folder. If
they are stored in different folders, group them together
in a single folder before stitching them.

* When performing a position alignment, switch [Show
image] to [Laser image], [R element], [G element] or [B
element]. Automatic position alignment is not available in
[Laser + Optical image].
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Operation Procedure of Image Stitching Module

Starting the Image Stitching Selecting Source Images

Module

1 In the folder tree <1> in the [Select Image] window,
select the folder containing the stitching source
images.
The images in the folder are displayed in the file

1 Either double-click the [VK-X 3000 Image Stitching
Application] icon or [VK-X 3000 Laser Image
Stitching Application] icon on the desktop, or click
the [Start] button > [KEYENCE VK-X 3000 Series] > selection area <2>.
[VK-X 3000 Image Stitching Application] / [VK-X
3000 Laser Image Stitching Application] on the
Windows task bar.

The Image Stitching Module starts, and the [Select
image] window is displayed.

n I

<1> <2>

[ refeece ) If the [Select Image] window is not
displayed, select [Open] from the [File]
menu or click the [Open] button on the
toolbar.

2 In the file selection area <2>, double-click one of the
images to be stitched.

Images that can be stitched with the selected images
are automatically extracted and placed in the image
display area of the main window.

To re-adjust a stitching result image

Double-click a stitching resultimage in the file selection
area.

The source images are placed in the main window in
their last saved state.

VK-X3000 Series Viewer Application Reference Manual 8-23
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Operation Procedure of Image Stitching Module

\, Point

In order to re-adjust a stitching result image,
the image file name and the sub-folder
containing the source images must have the
same name and be in the same folder (e.g. if
the file name of the stitching result image is
“test1.vk4", then the name of the source
image sub-folder must be "test1".

You will be unable to re-adjust the image if
you rename or move them to a different
folder.

3 Adjust the magnification in the [Show

magnification] box so that the extracted images can

be placed.

8-24

Manual Position Alignment

1 Select the image you wish to move by double-
clicking it, and then drag it to adjust its position.
The |_|_'I symbol is displayed in the four corners of the
currently selected image. Also, the image opacity will
be reduced so that the image below can be seen
through.

Selected image

2 Repeat the position alignment of each image until
you have a single image.

The numbers of vertical and horizontal stitch images
are automatically determined according to how the
images are arranged and are displayed in [Assembly
image count].
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® De-selecting images

To de-select all images, double-click the currently
selected image or a blank part of the image display area.

® Moving an entire image

To move the entire image, drag an area outside of the
currently selected image or drag after de-selecting all
images.

@ Changing the opacity of the selected image

Right-clicking a selected image displays a slider that
allows you to change its opacity (transparency). Try
adjusting the opacity when it is difficult to see the
overlapping part of the image. De-selecting an image
restores its original opacity.

* Changing the image display format may make it
easier to align the images.
[ "Changing the Image Display Format"
(Page 8-28)

* You can temporarily stitch two adjacent images
and move them as a single image.
[ "Fixing Adjacent Images" (Page 8-27)

\, Point
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Operation Procedure of Image Stitching Module

Auto Position Adjustment

You can automatically fine-tune the position alignment of
the images to be stitched.

Itis possible to align all images at once or align adjacent
images automatically.

» Changing the image display format may
improve the precision of the automatic position
alignment.

[ "Changing the Image Display Format"
(Page 8-28)

* When performing a position alignment, switch
[Show image] to [Laser image], [R element], [G
element] or [B element]. Automatic position
alignment is not available in [Laser + Optical
image].

\, Point

Automatic alignment of all images

This section describes how to align all images
automatically.

1 Roughly adjust the position of all images manually.
Q1 "Manual Position Alignment" (Page 8-24)

2 Click the [Adjust all] button under [Auto adjust
position].

e — Y TIITR:

All images are aligned automatically.

If the message "The images are not aligned
properly." is displayed, manually reposition
the images and then click the [Adjust all]
button again.

\, Point
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Operation Procedure of Image Stitching Module

Automatic alignment of adjacent images

You can automatically align the images that are arranged

side-by-side or top-and-bottom.

The left or top image is the source image (which will not be
moved). Select the right or bottom image as the alignment

target image (which will be moved).
Example: Side-by-side

Alignment source  Alignment target
image | image |
[ S— .

Execute automatic

alignment

1 Roughly adjust the position of images arranged
side-by-side or top-and-bottom manually.
[ "Manual Position Alignment" (Page 8-24)

2 Double-click the right or bottom image (alignment

target) among the aligned images to select it (<1>).

A symbol is displayed in the four corners of the image

to indicate that it is selected.

re—m= ChmmoEEE

8-26

3 Click the [Left] or [Top] button (<2>) under [Auto
adjust position].

The position of the selected image is automatically
adjusted relative to the left or top image.

ﬂm You can temporarily stitch two images that
have been stitched automatically.

[0 'Fixing Adjacent Images" (Page 8-27)
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Fixing Adjacent Images

Even if you perform a position alignment between two
images, the alignment will be lost if you move either of the
images for alignment with another image.

A temporary stitching of images that are arranged side-by-
side or top-and-bottom in order to prevent misalignment is
referred to as "fixing". Fixed images can be moved together.
e |f image B is not fixed with image A

A B J A B
C D Ais aligned D
gne C
: with C.

T
A and B become
misaligned.

* |f image B is fixed with image A

A B J A B
D . L D
C Ajis aligned ©
with C.

Positional alignment of
A and B is maintained.

The left or top image is the fixing source image. Select the
right or bottom image as the fixing target image.

After fixing, selecting and moving the left or top image will
move the right or bottom image with it. However, the right or
bottom image will be hidden while moving.

After fixing, the right or bottom image can be selected but
not moved.

1 Automatically or manually align the images that are
arranged side-by-side or top-and-bottom.
[0 "Manual Position Alignment" (Page 8-24)
01 "Auto Position Adjustment” (Page 8-25)

VK-X3000 Series Viewer Application Reference Manual

Operation Procedure of Image Stitching Module

2 Double-click the aligned right or bottom image
(fixing target) to select it (<1>).

A symbol is displayed in the four corners of the image
to indicate that it is selected.

<2>

R

<1>

3 Click the [Left] or [Up] radio button (<2>) under [Fix
position].
The selected image will be fixed relative to the left or
top image.
A El symbol is displayed in the corner of the left or top
image indicating that it is the fixing source image.

To release the fixing, double-click the right or
bottom image (fixing target) to select it and
click the [Cancel] radio button.

\, Point
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Operation Procedure of Image Stitching Module

Changing the Image Display
Format

When aligning images, changing the display format may
enhance the contrast and make them easier to work with.

Automatic position alignment will be
disabled if you set [Show image] to [Laser +
Optical image].

Automatic position alignment is performed
based on the image data in the display
format selected in [Show image]. Selecting
a display format that provides better
contrast and easier alignment of image
shapes and boundaries will improve the
precision of automatic alignment.

If [C-DIC] is enabled for the source data to
be stitched, C-DIC images will be displayed
when you select [Laser + Optical image], [R
element], [G element], or [B element],
preventing you from stitching the images.
De-select the [C-DIC] checkbox in the
Viewer Application.

1 In [Show image], click the radio button of the
desired image format.

The images will be displayed in the selected format.

* [Laser image] display

8-28

e [Laser + Optical image] display

* [R element] display

¢ [G element] display

* [B element] display
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Executing Stitching

Once the images are aligned, they are stitched into one
image. The stitching result is then displayed.

1 Click the [Assemble and save] button.

e T T

The stitching is executed and the stitched image is
displayed in the [Assembly result] window.

Operation Procedure of Image Stitching Module

Image correction during stitching

> important| "Exclusion areas" during automatic
stitching and [Perform trimming with
inscribed rectangle that does not include
invalid area] cannot be used together.
If "exclusion areas" are present, de-select
the [Perform trimming with inscribed
rectangle that does not include invalid
area] checkbox in the dialog box that
appears when you select [Options] in the
[Options] menu of the Image Stitching
Module.

You can set the image correction method for stitching by
selecting [Options] in the [Options] menu.

H%] Options

-~ Assembly parameters
[~ Enable intensity threshold

—

[~ Auto adjust position when assembling all

[~ Enable shading correction (intensity)
[ Enable shading correction (optical)

- Perform trimming with an inscrbed
rectangle that does not incude invalid areas

[~ Enable average processing (intensity);

™ Launch WK Snalyzer after assembly

OK I Cancel |

[Enable intensity threshold] checkbox

The height data of areas where the laser intensity is low
may contain noise (abnormal values) resulting in
unevenness in the stitched image. You can remove this
noise by setting the laser intensity threshold (usually set
to around 1000).

[Auto adjust postion when assembling all]
checkbox

Displays a message confirming whether to perform
automatic alignment of the entire image before executing
stitching.

[Enable shading correction (intensity)] checkbox

Corrects the laser intensity unevenness at the stitching
part of the laser image in the laser image or laser +
optical image display.

[Enable shading correction (optical)] checkbox

Corrects the color unevenness at the stitching part of the
optical image in the laser + optical image display.

[Perform trimming with inscribed rectangle that
does not include invalid area] checkbox

Extracts a rectangular area inscribed in the stitched
image and automatically drops the invalid area.

[ON] [OFF]

VK-X3000 Series Viewer Application Reference Manual 8-29
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Operation Procedure of Image Stitching Module

[Enable average processing (intensity)]

Interpolates the brightness with surrounding pixels to
make the stitching part caused by uneven intensity of the
laser image less noticeable.

Depending on the texture of the laser image,
the stitching part may appear blurred due to
the interpolation by the averaging process.
Select ON/OFF as needed.

\, Point

[Launch VK Analyzer after assembly] checkbox

Automatically starts the Analyzer Software after saving
the stitched image.

8-30

Confirming and Saving the
Stitched Image

You can check and save the stitched image in the
[Assembly result] window.

Save G cancel [(r‘ Laserimage (& Laser+Opticl image) (19171477 =])
I | |

<é> <‘i > <é>

1 Click the [Laser image] or [Laser + Optical image]
radio button (<1>).
The image is displayed in the selected format, allowing
you to check the stitching results.

2 Select the image size after stitching in the image
size selection box (<2>).

If you wish to maintain data integrity of small
features and avoid skipping, select a larger
image size than is currently selected.

\, Point
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3 Select how to save the stitched image <3>.
[Save]
Overwrites an existing stitched image file.

[Save as]
Sets the save destination and file name, and saves the
image as a new image file.

[Cancel]
Returns to the main window without saving the image.

If you select [Save] or [Save As], a message will appear
to confirm moving of the source data.

4 Click the [OK] button.

W imiage Stching

The assembly source data will be moved ko the sub folder |
_! A 0801017162652 ) of the save Tolder.

The stitching result image is saved.

A sub-folder with the same name as the stitching result
image is created; and the source image files are moved
to this folder (e.qg. if the file name of the stitching result
image is "test1.vk4", then the name of the source image
sub-folder will be "test1").

Operation Procedure of Image Stitching Module

Shutting Down the Image Stitching
Module

1 Sselect [Exit] from the [File] menu.

3 VK tmage Stitching

EE'I.E- Options  Halg
| apen-.. oo

Exclude gl from cperstions

| -&q Agsamble and gave.., Cir+s
= )

Alternatively, click the [x] button on the top right of the
main window.

The Image Stitching Module is shut down.
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Image Stitching Module Operation Screen

. . Toolbar
Main Window
The toolbar functions in the main window are the same as
. e Open
for the Image Stitching Module. |—%
— Use to extract the source images. Selecting an
image in the file selection area and clicking this
Toolbar button opens the main window in which images
that can be stitched have been automatically
The toolbar functions in the main window are the same as extracted.
for automatic image stitching. [ "Selecting Source Images" (Page 8-23)
: . = New folder
[SeIeCt Image] Window l'—' Creates a new folder within the currently

selected folder.

( SRR ) - <1>
. | | | 7| Rename
- == 1| Select an image in the file selection area and
<@>4 = | 3 click this button to change the image file name.
f Rename title
fo8o | select an image in the file selection area and
— - click this button to change the image title.
<1>Toolbar
. . Cut
Displays the buttons for frequently used functions. :}{J
Used to move image files to a different folder.
<2> Folder tree Select an image in the file selection area and

Displays the folders on the control PC in a tree format. click this button to cut the file.

Selecting a folder containing saved images files displays
the images in a list in the file selection area. ..!_1

Copy

Used to copy image files to a different folder.
<3> File selection area Select an image in the file selection area and
click this button to copy the file.

Displays the image files in the folder selected in the folder
tree as thumbnails.

= Paste
The title and file name of the image are displayed below d-

Pastes an image file that has been cut or copied
the thumbnails. 9 P

into the currently selected folder.

x Delete
Deletes the selected image file.

i .I Laser + Optical image

1N
I—' Displays a thumbnail of the file with an optical
image with added laser intensity information.

Optical image

Displays a thumbnail of the file with an optical
image.
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Laser image

Displays a thumbnail of the file with a
monochrome image based on laser intensity
information.

Height image

Displays a thumbnail of the file with an image
based on height information.

Sort by nhame

& Sorts the images displayed in the file selection
area by name. Each time you click the button,
the order toggles between ascending and
descending.

Sort by date

&V Sorts the images displayed in the file selection
area by date. Each time you click the button, the
order toggles between from oldest and newest.

Properties
% Select an image in the file selection area and
click this button to display the properties of the

image file.

Cancel | Cancel

Closes the [Select image] window.

[T Reterence, You can also perform the functions of each
button on the toolbar by opening the right-click
menu on the image file.

Image Stitching Module Operation Screen

[Assembly result] Window

,[Jg\ [T o ] tmsermane)( @ sersopmctimane) (10477 =1)
|

<2> <é> <4> <5> <I6> <7>

<1> Stitched image display area

Displays the stitching result image.

<2> [Save] button

Overwrites the saved stitched image.

<3> [Save as] button

Saves the stitched image as a new image.

<4> [Cancel] button

Returns to the main window without saving the image.

<5> [Laser image] radio button

Switches the image in the stitched image display area to
monochrome display using laser intensity information.

<6> [Laser + Optical image] radio button

Switches the image in the stitched image display area to
an optical image with added laser intensity information.

<7> Image size selection box

Selects the image size for saving.

Reducing the image size reduces the file size by skipping
the data.
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Image Stitching Module Operation Screen

8-34
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Chapter

Teaching

This chapter describes teaching, a function to
program the stage to a specified position and
make a measurement.

[ imporant [ Teaching is an advanced function that
becomes available by installing the Image
Stitching Module (VK-H3J).
The Image Stitching Module (VK-H3J) must
be installed beforehand.
¢ Excel must be installed to use teaching
with inspection mode.

Flow of Operation for Teaching...........c......... Page 9-2
Registering Teaching ........ccccccvvviieeeiiicineennn, Page 9-3
Detailed Settings for Teaching...................... Page 9-8
Executing Teaching .........ccccoeeveiiiiieniennnnen. Page 9-11
Teaching View Description .........ccccovcvveeeen. Page 9-14
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Flow of Operation for Teaching

The teaching procedure is shown below.

Setup

Launching the Viewer Application

Start the Viewer Application.

[ "Launching the Viewer Application” (Page 2-3)

Place the sample on the stage
Place the sample on the stage.
[I] "VK-X3000 Series User's Manual'

Register Teaching

9-2

Displaying the teaching view

Display the teaching view.
[ 'Displaying the Teaching View"
(Page 9-3)

Register positioning adjustment
Register the positioning adjustment.
[0 "Teaching Registration Method"
(Page 9-4)

Registering teaching
Register teaching.

[ "Teaching Registration Method"
(Page 9-4)

Executing teaching

Executing teaching
Execute teaching.
] "Executing Teaching" (Page 9-13)

Load Teaching Files

Displaying the Teaching View

Display the teaching view.
[ 'Displaying the Teaching View"
(Page 9-3)

Load Teaching Files
Load teaching files.
[ 'Loading Saved Content" (Page 9-
11)

Execute positioning adjustment
Execute the positioning adjustment.
[ "Position Alignment" (Page 9-11)
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Registering Teac

Displaying the Teaching View

Display the view for performing teaching.

1 On the toolbar, click [Shape Measurement].

hing

w =

uta’ Manual Film Top

Image

Observation

The teaching view appears.

2 Click the [Register Navigation Image] button.

Scan Settings
Upper & Lower Limit: Jower fimit

Stitch to Capture More Information: OFF

L |
i 2 dlear & || B + Add Current Location
The navigation image will be created. =l)  Execute Teaching

Load Settings...

3 On the toolbar, click the [Teaching] button.

Ly

Stitching

Automatically determine upper &

Settings...

Duplicate Scan...

# of Locations:

Cancel

Inspection mode on EED

0
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Registering Teaching

Teaching Registration Method 4 set the measurement conditions including the
measurement mode, scan mode, and maximum and
minimum limit settings.

\ rim JOincrease the accuracy of positioning
measurements, positioning objects can be set as

the first and second points which are not the 5 Click the [Add Current Location] button.
original measurement points.
Inspection mode on EER
Lans retraction Scan Settings
® oFF Upper & Lower Limé; Hb'fgflun"‘iga"' detenming Loper &
20 Retract lens back to Sirtch to Capture More Informetion:  OFF Sethngs..,
z 04,312 o | um
) Retract lens back to upper 2
+ Add Current Location Dupicata 5ean...
Postion Adjustmant
| # of Locations: i}
i+ Hign the sample 1Eng 1 = ‘
@ | fducal magsurement poht #
= raradon 4
I t Load Sethings... =R cancal
k‘ ) Aiign the @mpk vang 2 . . . . .
2 e A ek The first correction point is registered.
d

Postion Adjustment Vale {rmm} | Cormer Adjustment. Value

6 Repeat steps 1 to 5 to register all positions.

Start Adjustment lear i
[ eteence ) Useful measurements applicable to

oK teaching

This setting is used when measuring over a
wide range on a stitched image and
repeatedly measuring measurement
positions placed in equal intervals with
measurement conditions in steps 1 to 4.

1 Change to the desired objective lens.
[0 "Selecting Magnification' (Page 3-2)

2 Move the XY stage. * Combining the image stitching function
[ "Adjusting the Motorized XY Stage Position" (Page [ *Combining with Image Stitching"
(Page 9-9)

3-13)
* Repeat settings
0] "Repeat Settings for Teaching" (Page
3 Focus the objective lens. 9-10)

[ "Adjusting Focus' (Page 3-3) Number of Teaching Positions

You can register up to 3,000 positions.

The teaching function corrects displacement of
the entire sample and tilt of the rotating direction,
by setting the measurement position, lens
magnification, and measurement conditions of
the firstly registered sample as the first correction
point, and the next registered point as the second
correction point.

\, Point

9-4 VK-X3000 Series Viewer Application Reference Manual



Teaching Parameters

Registering Teaching

Item

Content

Description

Measurement mode

Manual measurement/Film surface
measurement/Laser film thickness/
Spectral film thickness

Stage X coordinate

X coordinate value

Stage Y coordinate

Y coordinate value

Obijective lens

Objective lens to be used

Register the name, magnification, NA, and WD.

When executing teaching, select the lens that matches
the magnification, NA, and WD (the name will be
recorded but not checked).

Analysis template file

Template file for Multifile Analyzer
Software (.acs)

A macro file that stores analysis data such as image
processing and measurement items.

Resolution

Size of the measurement (including
line measurements)

1024 x 768 and other sizes

Measurement quality

High precision/High speed/Ultra

high speed
ND Filter 100%/30%/10%/3%/1%
ND Filter 2 (As above) A laser light filter used for a second scan when a double
scan is manual.
Double scan/HDR/ Auto judgment/ON/OFF e Auto judgment is enabled when [Only double scan
Smart HDR when necessary] on the [Double Scan Settings]

dialog box is selected.

e ON is enabled when [Always double scan] on the
[Double Scan Settings] dialog box is selected.

e OFF is enabled when the [Use double scan (Auto)]
check box is cleared on the main control.

¢ When focus variation is enabled, ON/OFF is shown for
HDR.

e When white light interferometry is enabled, ON/OFF is
shown for smart HDR.

Double scan brightness

Auto/Manual

The [Auto setting] check box on the [Double Scan
Settings] dialog box.

Laser brightness

Laser brightness

Laser brightness 2

(As above)

This is the brightness used for a second scan when the
double scan brightness is manual.

Camera brightness

Camera brightness.

The brightness is automatically set when the camera
brightness mode is set to auto.

The brightness is manual when the camera brightness is
set to manual.

Camera brightness 2

Smart HDR camera brightness

Camera brightness when using Smart HDR with white
light interferometry.

Camera digital gain

Camera sensitivity when using white
light interferometry.

Camera sensitivity setting when using white light
interferometry.

Camera brightness mode

Auto/Manual

A type of camera brightness.

VK-X3000 Series Viewer Application Reference Manual
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Registering Teaching

Item

Content

Description

Maximum measurement
limit

Position for the maximum limit of the
measurement range

Minimum measurement
limit

Position for the minimum limit of the
measurement range

Measurement pitch

Measurement pitch

Ave. intensity

Average laser intensity in the white
light interferometry mode

Setting value of the image integration function used in
the white light interferometry mode.

RPD ON/OFF/--- Confocal laser RPD check box setting.
[---] is displayed for focus variation.
Auto Focus ON/OFF Selecting [Use autofocus during registration to detemine

upper& lower limit] for [Scan Range] turns this setting on.

Auto focus position

Linear scale value for auto focus

This value is used when auto focus is turned on.
"---"is displayed when auto focus is turned off.

Auto maximum and
minimum limit settings

ON/OFF

Selecting [Automatically determine upper & lower limit]
for [Scan Range] turns this setting on.

Line position Y coordinate for the line Note: Only enabled when one line is selected.
Zoom 0.7x, 1.0x, 1.2x, 1.5x, 2.0x, 2.5x,

3.0x, 4.0x, 5.0x, 6.0x, and 8.0x
Z axis mode Recommended settings/Prioritize

accuracy/Prioritize speed

Average count

Fine mode ON/OFF/--- [---]1is displayed for focus variation and white light
interferometry.

Automatically enable ON/OFF Indicates whether "Automatically filter noisy data" is ON

noise region processing or OFF in the environment settings menu. Missing data
are judged as noise and removed automatically.

Do not capture optical image | ON/OFF

Film thickness reference |Omitted

value

Interlayer adjustment filter

None/Weak/Normal/Strong

Detection sensitivity

Setting value of the [Detection
sensitivity] track bar

When a part of the reflective layer is obscured by flaws
or debiris, this function interpolates the height of the
obscured part from the surrounding data.

Dark cut

Setting value of the [Dark cut] track bar

Set film thickness
automatically

ON/OFF

Film thickness coefficient

Stitch

ON/OFF

[Stitch to Capture More Information]

No. of stitch images

The number of vertical and
horizontal stitch images

Scan mode
Laser confocal

Focus Composite/Laser Confocal

[llumination/Coaxial

OFF/0 - 30

Only available when focus variation is selected.

Ring/Ring illumination

OFF/0 - 100

Only available when focus variation is selected.

VK-X3000 Series Viewer Application Reference Manual



Checking/Deleting the Registered
Content

Check/delete the contents of the registered teaching
settings.

1 Click the [Edit] button.

| deachia ]
Inspection mode o4 EES

Scan Setongs

Upper B Loveer Limis Annfgir:&m datenming Upper &

Stich to Caphure Mors Informaton:  OFF Sebires

+ Add Current Location Dupbcats Sean
‘ # of Locatmre 3

[_r Execute Teaching Aanced,

=

The [View List] dialog box appears.

2 Check the registered content.

s e |

3 If necessary, delete any registered content.

Delete
Delete the selected content.

Delete All
Delete all of the content.

4 Ciick the [OK] button.

Registering Teaching

Saving the Registered Content

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

1 Click the [Save Settings] button.

| deachie
Inspection mode o4 EE3

Scan Settings

Upper & Lower Limi: Anl:“‘ﬂg'r:g‘ﬁl- datenming upper &

Stich to Caphure Mors Informaton:  OFF Sebires

+ Add Current Location Duphcats Scan
; * of Locatmne: 3

[_r Execute Teaching Aanced,

2 Select the save format.

Select Settings File Type

@ VKT Flle

O csv File

VKT file
Save the file in VKT format. You can also save the
screens for position alignment.

CSV file
Save the file in CSV format. You can edit the data with
commercially-available software like MS Excel.

3 Click the [OK] button.

The next steps will differ depending on the selected file
format.
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Detailed Settings for Teaching

Combining with Auto Function

Combining the teaching function with various functions can
be used to obtain data under different measurement
conditions, such as a dedicated inspection system. This
section describes combining it with auto functions, such as
the auto maximum and minimum limit settings and image
stitching function.

1 Click the [Settings] button.

Inspection mode o4 =3

0N SETTgE
st Bl bver Lty AUTHTALL deterTHe nDer &

S b o bt 05

+ Adcl Current Location Duphcatn Scan...
-‘ * of Locatones: 3
5_'_9’ Execute Teaching Adanced
B Load Settings... Save SeTtings. Cancal

The [Scan Settings] dialog box appears.

2 Select setting conditions during execution (auto
focus, auto maximum and minimum settings, and
others) from [Scan Range].

Scan Settings X

Scan Range
(® Use the current upper & lower limit

() Use autofocus during registration to determine upper & lower limit
(O Automatically determine upper & lower limit

Stitch to Capture More Information

[ Enable Stitching

Horizontal Vertical
2 = 2 o

nce

Use the current upper & lower limit
Use this to directly use the maximum and minimum
limit settings configured by clicking the [Register
current position] button or [Duplicate Scan] button.

Use autofocus during registration to detemine
upper& lower limit
Use this to perform the auto focus when the [Register
current position] button or [Duplicate Scan] button is
pressed, 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
midpoint of the lower and upper limit positions
registered at the time of execution, and re-register
the upper and lower limits at the measurement.

About the [Scan Range] setting during
[Easy mode]

\,  Point

The [Scan Range] setting during [Easy
mode] is fixed to “Automatically
determine upper & lower limit”.

3 Click the [OK] button.
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Detailed Settings for Teaching

Combining with Image Stitching The number and types of images that can
e
be stitched by [Stitch to Capture More

1 Click the [Settings] button. Information] are as follows.
_
- Viewer Application settings Max. No. of [ Max. No. of [ Max.
Insped]on mode (OH m stitching stitching Total No. of
5aan Setngs Measurement | Resolution | ¢ oo screens stitching
Upper BLgver Limi; ;‘ﬂ"&fﬁ O el (Vertical) (Horizontal) | screens
Fdie Deiwe Mo lomunen; o Automatic |- 100 100 1000 (560)"
measurement
+ Add Current Location Duphcats Scan Manual Standard 100 100 560
measurement
" *oflocstons. 3 Partial 1 100 100
FP Execute Teaching Atanced,
. Super Fine |50 50 100
BSC. | Load SettRs., | | Save Sethngs. Cancal
Film surface | Standard 100 100 560
The [Scan Settings] dialog box appears. measurement
Partial 1 100 100
Super Fine 50 50 100
2 Select the [Stitch to Capture More Information]
. Film Standard 100 100 560
checkbox to set the number of images to be thickness
stitched measurement o, ia| 1 100 100
Super Fine 50 50 100
Scan Range .
® Use the current upper & lower It The maximum number of stitching images
O Use autofocus during registration to determine upper & lower limit inCreaseS tO 1000 When Scanning Wlth
O Automatically determine upper & lower limit
P ——— focus variation and white light interference.
EriEEE Maximum of 560 can be stitched when the
Horizontal Vertical .
2 = 2 = scan mode is the laser confocal.
Cance

3 Click the [OK] button.

4 Click the [Add Current Location] button.

Inspection mode o4 EES

Scan Setn g

Upper B Lower Limit; a:fgmﬂi BT & DD &

Stibch to Caphune More Informafon;  OFF Setings,

+ Add Current Location Duplcats Scan

‘y # of Locatone: 3

r_r Exacute Teaching Adancad.

B Load SERTh .., Save SETtreg, Cancel

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

Repeat Settings for Teaching

The repeat settings are suited for measurement of a sample

like devices which are aligned evenly.

1 Click the [Duplicate Scan] button.

Inspection mode o4 EE3

Scan Settngs

Lpper B Lower Lt anin:rr:‘gtah determing upper b

Shibch to Caphars Mors Informafon:  OFF St

+ Addl Current. Location

" # of Locators: 3
[_f Execute Teaching Attancad,

B Load SEThgs.., 3w SaTHings, Cancal

The [Duplicate Scan] dialog box appears.

2 Enter the measurement conditions for the repeat

measurement.
Measurement Direction
® Horizontal
O vertical
# of Images
Horizontal |1 + | Images
Vertical |1 | Images [ Match
Spacing
Horizontal |1 > opm
Vertical |1 | wm [] Match
OK Cancel

Measurement Direction
For the repeat direction, select [Horizontal] or
[Verticall.

# 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].

\ rom |f you specify [Horizontal] for the
measurement direction, 3 and 4 for the No.
of images of horizontal and vertical
directions respectively, and 8 pm and 5 pm
for the horizontal and vertical interval, the
information file will be configured as shown
below.

W The number and interval of images that can
be stitched by [Duplicate Scan] are as
follows.

¢ Max. number of images:100
* Interval settings value:0 - 9999999

¢ Max. measurement point:3000

3 Click the [OK] button.

The measurement points are registered in a grid
pattern with the registered number of images and
intervals by setting the current stage position as the top
left reference.
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Executing Teaching

Loading Saved Content

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

1 Click the [Load Settings] button.

Inspection mode 64 B3

Scan SetTngs

Upper B Lower Limit; g:fg:":&@l darenming Upper &

Stich to Capture Mors Informateon: OFF Sethree.

+ Add Current Location Diphcsts Scn
; w of Locatmne: 3
I_r Exacute Teaching Advanced,

= e [

The [Load Teaching Settings File] dialog box appears.

2 Specify the folder and file name, and click the
[Open] button.

The teaching settings are loaded.

Teaching settings save file (*.vkt)
This is a proprietary format especially 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 software such as MS Excel.

Position Alignment

1 Place the measurement sample on the stage.

2 Click the [Advanced] button.

Inspection mode o4 EES

Scan Settngs

e BoLower Links 3.;!2":5‘@! daterming upper &

Stich to Laphune Mors Informaton:  OFF Settree,

+ Add Current Lecation Duphcsta Se
w of Locatmne: 3
[_v Execute Teaching
B Livad Settings... Save SeTtings. Cancal

The [Advanced] dialog box appears.

3 Select the method to adjust the position.

Lens retraction
@ DFF
) Retract kens back ko

Fg
(] Retract lens back to upper 2

Paskion Adjustment
3 T ;i

e ! [Algn the sampk usng 1 |
Lo ~ 1 fiducal measurement pont
" corraction

| Align the sarmple usng 2
| measurement points

X \
- @ 2 fdugak
|+ = gomection
+

| Poskion Adjustment Valie (o) | Camer Adjustment Vakis

Start Adjustment Clear

o | [o]

1 fiducial correction
Align the position of the sample with the first
measurement point.

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

4 Click the [Start Adjustment] button.

A confirmation message appears.
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Executing Teaching

5 Click the [0K] button. 8 Cclick the [0K] button.

Viewer Application Viewer Application

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

The XY stage moves and auto focus is executed. The XY stage moves and auto focus is executed.
The [Position Adjustment] dialog box appears. The [Position Adjustment] dialog box appears.

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

7 1st point - Click the [Register] button.

‘Poskion Adjugment

o 0

i g 30

First Point - Registering E First Point - Registration Complste
Second Point - Registering

FAlign the smple position with the frst measurement point and Algn the sample postion wih the second measurameant pont and
then press the [Regisbar] bukton, than prese the [Regiter] buthan,

Cance! Cance!
wer || [ gz, -

‘Poskion Adjustment

= = e

= Carcel

For [1 fiducial correction], the [Position Adjustment The [Position Adjustment Result] dialog box appears.
Result] dialog box appears. Proceed to step 10.

For [2 fiducial correction], a confirmation message

appears.
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1 1 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°

12click the [OK] button.

Advanced

Lens retraction
@ OFF
() Retract lens back to
7 [o764.512 =] um

() Retract lens back to upper Z

Position Adjustment

Align the sample using 1
® 1 fiducil measurement point
correction
<3¢ Align the sample using 2
X ® 2 fiducials measurement points
G correction
x o

Position Adjustment Value {mm) | Comer Adjustment Value

(0.00, 0.00) 0.00®

Start Adjustment ' Clear

oK Cancel

The [Advanced] dialog box closes.

Clicking the [Clear] button clears the

position adjustment results.

Executing Teaching

Executing Teaching

1 Click the [Execute Teaching] button.

| tesie I
Inspection mode o4
SCan SeTTngs

Upper B Lover Limi; mm BTN DD &

Stich to Caphune Mors Informeton:  OFF Setinge, -

+ Add Current Location Duplcats Scan
» of Locatmnes 3

| r]-r Execute Teaching Adanced,

B Load SERLRE.., | | Save SETtns. Cancel

A confirmation message appears.

2 Click the [OK] button.

Viewer Application

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

)

The [Execute teaching] dialog box appears.

3 Determine the save folder and parent name for the
measurement results. Click [OK] button.

Execute teaching

Save Folder

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

[] Save laser confocal results as VK4 files

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

Teaching is executed.

Teaching settings save file (*.vkt)
This is a proprietary format especially 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 software such as MS Excel.
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Teaching View Description

Displaying the Teaching View Teaching View Layout
Display the view for performing teaching.

Inspection mode @M ofF ———<1>

1 On the toolbar, click [Shape Measurement] or [Film

Scan Settings
Thickness Measurement]' Upper & Lower Limit: Use the current upper & lower limit 5
—<2>
Stitch to Capture More Information: OFF Settings...
Image Shape Analysis template (*.acs): None Browse...
Observation Measurement
+ Add Current Location Duplicate Scan... |[——<3>
T _ <4>
2 ‘ . # of | ncations: 1 5>
Click the [Teaching] button. = .
[ gl Execute Teaching Advanced... | ——<6>
; i Edit... Load Settings... Save Settings... Cancel
L 4 |
Manual Fim Top q stitching | | | |
<7> <8> <9> <10>

The teaching view appears.

<1>
Inspection mode on
Scan Settings
Upper & Lower Limit: Qﬁg{l’ﬁ?"&' determine upper &
Stitch to Capture More Information: OFF Settings...
+ Add Current Location Duplicate Scan... <2>
‘ # of Locations: 0
P
=
Load Settings... Cancel
<3>

Inspection mode
Selects the teaching range.

* OFF: Executes a process that can be executed in
the Viewer Application.

* ON: Executes a process that can be executed in
the Viewer Application and Multifile Analyzer
Software.

Scan Settings

The teaching ("Maximum and minimum limit
settings", "Stitch to Capture More Information”, or
'Analysis template") registration method is
displayed.

[ Reference, ) "Analysis template” can be set only when
‘Inspection mode" is ON.

To change the settings ("Maximum and minimum
limit settings" or "Stitch to Capture More
Information"), click the [Settings] button.

[0 '[Scan Settings] Dialog Box" (Page 9-15)
To select "Analysis template", click the [Browse]
button.

[Duplicate Scan] button
The [Duplicate Scan] dialog box appears.
[0 '[Duplicate Scan] Dialog Box" (Page 9-16)
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<4>

<5>

<6>

<7>

<8>

<9>

<10>

[Add Current Location] button

Registers the current position and measurement

conditions as teaching conditions.

[Execute Teaching] button
Execute teaching under the specified conditions.

[ "[Execute teaching] Dialog Box" (Page 9-18)

[Advanced] button
The [Advanced] dialog box appears.
[ '[Advanced] Dialog Box" (Page 9-19)

[Edit] button
The [View List] dialog box appears.
[ "[View List] Dialog Box" (Page 9-16)

[Load settings] button

Displays a dialog box and loads the teaching
setting file.

[Save Settings] button
The [Select Settings File Type] dialog box appears.

[0 '[Select Settings File Type] Dialog Box" (Page 9-
17)

[Cancel] button

Ends the teaching and closes the teaching view.

VK-X3000 Series Viewer Application Reference Manual

Teaching View Description

[Scan Settings] Dialog Box

Set the automatic measurement conditions and number of
stitching images.

Scan Settings

Scan Range
®) Use the current upper & lower limit

O Use autofocus during registration to determine upper & lower limit —<1>

(O Automatically determine upper & lower limit

Stitch to Capture More Information

Enable Stitching
—<2>
Horizontal Vertical

2 o 2

Cancel

| |
<4> <3>

Scan Range

Select auto focus during execution, auto maximum

and minimum settings, and other setting conditions

from the option buttons.

* Use the current upper & lower limit

* Use autofocus during registration to detemine
upperé& lower limit

* Automatically determine upper & lower limit

¢ |fthe scan mode is set to focus variation,
the [Scan Range] setting is disabled.

\, Point

* You cannot set the [Scan Range] setting
for automatic measurement.

<2> Stitch to Capture More Information

Select the [Enable Stitching] check box to enable
stitching.

Specify the number of stitching images in the
[Horizontal] and [Vertical] boxes.

[ important When using stitching images, the start
point is on the top left of the registered
image.

<3> [Cancel] button

Closes the [Scan Settings] dialog box without
applying the settings.

<4> [OK] button

Changes the settings and closes the [Scan
Settings] dialog box.
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Teaching View Description

[Duplicate Scan] Dialog Box

Enter the measurement conditions for the repeat
measurement.

Duplicate Scan

Measurement. Direction
® Horizontal
- <1>
O Vertical
# of Images
Horizontal |1 = Images
—<2>
Vertical |1 | Images [ Match
Spacing
Horizontal |1 = pm
- <3>
Vertical |1 = pm [ Match
[ oK ] [ Cancel ]

| |
<5> <4>

<1> Measurement Direction

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

<2> # 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].

<3> Spacing
Specify the repeat interval in the [Horizontal] and
[Vertical] boxes.

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

<4> [Cancel] button

Closes the [Duplicate Scan] dialog box without
applying the settings.

<5> [OK] button

Changes the settings and closes the [Duplicate
Scan] dialog box.

[View List] Dialog Box

Check the registered content.

] o)

T T T N — |
<5> <6> <1> <7>

<2><3> <4>

<1> Setting display area

Displays a list of settings registered for teaching.

<2> [Up] button

Moves up one setting.

<3> [Down] button

Moves down one setting.

<4> [Move to Selected Location] button

Moves to the selected setting location.

<5> [Delete] button

Deletes the selected setting.

<6> [Delete All] button

Deletes all settings.

<7> [Close] button

Closes the [View List] dialog box.
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Teaching View Description

[Select Settings File Type] Dialo g When a VKT file is selected

Box

A confirmation message appears.
Select the save format.

1 Select whether or not to obtain screens for position
alignment images.

Select Settings File Type

(®) VKT File —<1> Viewer Application
O csV File —<2> Capture an image for position alignment.

[N

<4> <3> If you clicked [Yes], a confirmation message appears.

If you clicked [No], the [Save As] dialog box appears.

<1> [VKT File] radio button
Proceed to step 3.

Save the file in VKT format. You can also save the

screens for position alignment.
2 Click the [OK] button.

<2> [CSV File] radio button
Save the file in CSV format.

Viewer Application

To acquire images of the first and second measurement

| points, the XY stage and objective lens move. Check that there
<3> [CanceI] bu“on : is no danger of a lens collision.

Closes the [Select Settings File Type] dialog box

without changing the settings.

Once the image is obtained, the [Save As] dialog box
appears.

<4> [OK] button
The next steps will differ depending on the selected
file format.
[ "When a VKT file is selected" (Page 9-17)
[ 'When a CSV file is selected" (Page 9-18)

3 Specify the folder and file name to save the file to,
and click the [Save] button.

Flapers

Sria i fyp Nemshirg metings flas k|

| = Eok Rk T pre.

The registered content is saved.
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Teaching View Description

When a CSV file is selected

The [Output CSV file] dialog box appears.

1

9-18

Specify the folder and file name to save the file to,
and click the [Save] button.

ThaPl « Dicaveiaks LA T - Wmwey
S [
P
= rer
T
1 Deriiey
Docarents
-
bk
& Foue
B v
P
Pk
Flapeve
Seie v o ;
[ = e e

The registered content is saved.

[Execute teaching] Dialog Box

Set the save conditions and execute teaching.

Execute teaching

Save Folder ——<1>
Parent File Name |teaching L <2>
The parent file name acts as a prefix for measurement result

names (teaching_1, teaching_2).

[] save laser confocal results as VK4 files | <3>

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

ol e )

<5> <4>

<1> [Save Folder] box
This is the save folder for the teaching files.

Click the [...] button and select a save folder from
the dialog box.

<2> [Parent File Name] box

The first character to be appended to the teaching
files.

<3> [Save laser confocal results in VK4 files]
checkbox

Select the check box to save measurement results
in laser confocal mode in VK4 format.

<4> [Cancel] button

Closes the dialog box without executing teaching.

<5> [OK] button

Execute teaching.
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= <5>
[Advanced] Dialog Box
You can set the lens retraction and position alignment
methods. <6>
Lens retraction
(® OFF
<7>
(O Retract lens back to L <1>
= 0764.512 2| um
() Retract lens back to upper Z
Position Adjustment
E+ 1 Align the sample using 1
i 1 fiducial measurement point <o
= ® correction
Align the sample using 2
:*'\ X 0?2 fiducials measurement points 3
i correction o <o>
g
Position Adjustment Value (mm) | Corner Adjustment Value
(0.00, 0.00) | 0 ang <4>
Start Adjustment Clear }—- <5>
[ 0K I Cancel ]
I I
<7> <6>
<1> Lens retraction

<2>

<3>

<4>

Set the lens retraction conditions when the XY stage
moves during teaching from the following:

¢ OFF: Does not move the objective lens.

* Retract lens back to Z: Moves the objective lens to
the specified Z position for each measurement.

* Retract lens back to upper Z: Moves the XY stage
after moving the objective lens to the upper limit
position.

[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.

[Start Adjustment] button

Performs a position alignment using the specified
conditions.

VK-X3000 Series Viewer Application Reference Manual

Teaching View Description

[Clear] button

Clears the position adjustment result.

[Cancel] button

Closes the [Advanced] dialog box without
changing the settings.

[OK] button

Changes the settings and closes the [Advanced]

dialog box.

9-19
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Teaching View Description
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Chapter 1 O

Result View Type

This chapter describes how to switch the display of
the measurement result and how to make the
measurement result easier to view.

Combining Measurement Mode and

Displayable Measurement Results.............. Page 10-2
Viewing Measurement Results.................... Page 10-4
3D Page 10-6
Height ... Page 10-12
LaSEI . Page 10-13
Laser + Optical ........cccevieiiiiiieniieeiieeee Page 10-15
C-DIC e Page 10-17
Optical ... Page 10-20
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Combining Measurement Mode and Displayable Measurement Results

The combination of measurement mode, scan mode, and measurement size dictates how the results can be viewed, as

shown below.

This section describes the types of collected data that can be saved and image information that can be obtained.

Measurement mode

Scan mode

Resolution

Result View Type

Automatic measurement

Focus variation

Standard (1024 x 768)

3D
Height
Optical

Laser confocal

Standard (1024 x 768)

3D

Height

Laser

Laser + Optical
C-DIC

Optical

White light interferometry

Standard (1024 x 768)

3D

Height
Monochrome
C-DIC
Optical

Manual measurement

Focus variation

Standard (1024 x 768)*
Super Fine (2048 x 1536)*

3D
Height
Optical

Laser confocal

Standard (1024 x 768)
Super Fine (2048 x 1536)

3D

Height

Laser

Laser + Optical
C-DIC

Optical

Partial (1024 x 64)

3D
Height
Laser
C-DIC

1 Line (1024 x 1)

Optical

White light interferometry

Standard (1024 x 768)
Super Fine (2048 x 1536)

3D

Height
Monochrome
C-DIC
Optical

Film top measurement

Laser confocal

Standard (1024 x 768)
Super Fine (2048 x 1536)
Partial (1024 x 64)

3D

Height

Laser

Laser + Optical
C-DIC

Opticall

Partial (1024 x 64)

3D
Height
Laser
C-DIC

1 Line (1024 x 1)

Optical

10-2
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Combining Measurement Mode and Displayable Measurement Results

Measurement mode Scan mode Resolution Result View Type
Laser film thickness Laser confocal Standard (1024 x 768) 3D
Super Fine (2048 x 1536) Height
Partial (1024 x 64) Laser
Laser + Optical
C-DIC
Optical
Partial (1024 x 64) 3D
Height
Laser
C-DIC
1 Line (1024 x 1) Optical
Laser cross section
Spec. film Optical

* When [Expand field of view] is enabled, standard is 1366 x 1024 and high definition is 2732 x 2048.
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Viewing Measurement Results

The measurement result can be viewed in different ways
depending on the user's preference.

1 In the [View] selection box, select the display
format.

File Wiew Tools Settings

Image
Observation

The result view type is switched.

The formats that can be displayed depend on the
measurement mode.

[ "Combining Measurement Mode and Displayable
Measurement Results" (Page 10-2)

® 3D

The image of the measurement result expressed in 3D
based on the height information.

©® Height

The image of the height expressed in color

Tall features

i

Short features

® Laser

A monochrome omnifocal image from recorded light
intensity data when the laser reflection intensity from the
sample becomes the maximum value (when the
objective lens is in focus).

® Laser + Optical

An image comprised of a high contrast laser image and
the RGB of the color image.

B

b " aa - p
' " .
b . ¥ =

e C-DIC

An image comprised of a high contrast laser image and
the differentiated height image.
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® Optical
A color image created using the camera focus
composite.
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3D

3D Side Panel

10-6

| View 3D w

<1> Height Magnification
Move the slider to set the image height
magnification of a 3D image.

Settings Range: 0 to 50000%

Height Magnification

Clicking the [100%] button sets the height
magnification to 100%.

Texture
® Laser + Optical
O cpic
<2>
O optical
O Intensity
O color | ]
Height Laser + Optical <3>
Mouse operation target
<4>
® sample O Light O Both
<2> Texture
Display Settings Select the type of texture image (the content
Light that makes up the 3D image surface).
Scle <5> The images that can be selected are the
L Wire frame view content that can be displayed in the [View]
Color. selection box and [Color].
] "Combining Measurement Mode and Displayable
ST T <6> Measurement Results" (Page 10-2)
Data Quality e * [Laser + Optical] option button
] Composes a laser and color image.
<8>
‘ '\-_;‘/ Analyze <9>
‘ ‘%‘i Save Measurement Results <10>
‘ €« Back <11>

« [C-DIC] radio button
Composes a C-DIC image.

« [Optical] option button
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3D

Composes a color image. <3> Height/Texture slide bar
Sets the ratio to compose texture images on
the 3D image surface.

The smaller the value is, the more the height

images are displayed.

The larger the value is, the more the texture

images are displayed.

Settings Range: 0 to 100%
[0%] [100%]

« [Intensity] radio button
Composes a laser image.

« [Color] option button
Creates an image with a single arbitrary color.

To change the set color, click the color
palette.
[ "Color Settings" (Page 5-5)
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3D

<4> Mouse operation target

Select the target to operate with the mouse.
For details about operating 3D images, see
Q] "Operating the 3D Display Image" (Page 10-
10).

* [Sample] option button

Operates the 3D image of the sample with the
light (light source) fixed.

The appearance of unevenness in surface
changes as the way the light strikes the
sample changes.

* [Light] option button

Operates the light (light source) with the 3D
image of the sample fixed.

The appearance of unevenness in surface
changes as the way the light strikes the
sample changes.

* [Both] option button
Operates both the sample and the light (light
source).
You can move or rotate the stage without
changing the way the light is shined onto the
target.

OFF] [ON]

<5> Display Settings

10-8

* Light
Selecting the check box turns on the light.

* Scale
Selecting this check box to display the scale.

[OFF] [ON]

You can also set the position to display the
scale on the selection box.

Setting range: Top Right, Top Left, Bottom
Right, and Bottom Letft.
* Wire frame view

Selecting the check box displays the height
information as tesselations.

« [Color] button
Displays the [Color Settings] dialog box and
sets the background color, main line color of
the scale, and sub line color of the scale.
[ "[Color Settings] dialog box" (Page 10-9)
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<6> [Reset Image] button

Restore the 3D image that was rotated,
magnified/reduced or moved, to the default
settings.

<7> [Data Quality] slider

Set the accuracy of the 3D image.
The larger the value, the higher the accuracy
that is displayed.
Settings Range: 0 to 100%
[0%] [100%]

<8> [Specify 3D Display] button
Specifies the area for displaying the 3D
image.
When this button is clicked, the [Area
Settings] dialog box appears.

<9> [Analyze] button

Multifile Analyzer Software becomes active,
and the measurement data is displayed in the
report editing window.

<10> [Save Measurement Results] button
Save the measurement result.

<11> [Back] button

The screen returns to the measurement mode
screen.

3D

[Color Settings] dialog box

You can set the background color, main line color of the
scale, and sub line color of the scale.

Backgroun
d color

Main line

Middle line

Color Settings

Background: l:l—— <1>
Scale

[ Main Line: ]—— <2>

[ Middle Line: ]—— <3>

oK Cancel ———<4>

L <5>

<1> [Background] color palette

Sets the background color of the 3D image.
When this button is clicked, the [Color] dialog
box appears.

[ "[Color] dialog box" (Page 5-6)

<2> [Main Line] color palette

Sets the main line color for the scale.

When this button is clicked, the [Color] dialog
box appears.

[ "[Color] dialog box" (Page 5-6)

<3> [Middle line] color palette

Sets the sub line color for the scale.

When this button is clicked, the [Color] dialog
box appears.

[ "[Color] dialog box" (Page 5-6)

<4> [Cancel] button

Closes the [Color Settings] dialog box without
changing the settings.

<5> [OK] button

Changes the settings and closes the [Color
Settings] dialog box.
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3D

Operating the 3D Display Image

When the 3D image is displayed, it can be rotated,
magnified, reduced or moved using the mouse.

Magnification/reduction

If the 3D image moves out of the viewing window,

S restore it to the default display by either of the two
operations below:
* Double-click the scroll wheel of the mouse in
the viewing window.
* Click the [Reset Image] button.
Rotation

Rotate the image by dragging it in any direction while
holding down the left side of the mouse. By releasing the
mouse while dragging, the image will rotate continuously.

[ reerence ) Click the viewing window to stop rotating
g
continuously.

* To specify the center of the rotation, double-
click the left of the mouse.

200. 0

100.0

10-10

Drag the image up/down while holding down the scroll
wheel of the mouse. By releasing the wheel while dragging,
the image is magnified/reduced continuously.

You can zoom in or out on the image by rotating the mouse
wheel.

The light (light source) cannot be increased or
decreased.

\, Point

Click the viewing window to stop magnifying/
V
reducing continuously.

Dragging upward
(rotate forward)

Dragging
‘ . downward (rotate
backward)
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Move

To move the image in the XY axis, drag it in the moving
direction such as up/down, left/right or diagonal on the XY
plane while holding down the right of the mouse.

The light (light source) cannot be moved.

\, Point

VK-X3000 Series Viewer Application Reference Manual
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Height

Height Side Panel

<1>

<2>

10-12

View Height ~

[ 5et automatically <1>

(|

<2> — \ <3>

*
\
1
A
[
4k
Maximum

5812372 um

Center
35.475/%| um

<4> —
Width

45.296[=| um
Range of Height
Max: 69.901pm
Min: 0.000pm

Minimum
12.82712] um

Color Palette
. : l . . F—<5>
llllll-l
[ @ Anakze } <6>
[Bsa\re Measurement Results } <7>
‘ (<] Back I <8>

[Set automatically] checkbox

Automatically optimizes the upper and lower
limits of the height data to be displayed with
256 step gradation.

Full-scale display range

Specify the upper and lower limits of the
height data to be displayed with 256 step
gradation within the actual range of height
data. In other words, specify what range of
the height data is to be displayed with 256
step gradation.

To do so, drag the red (for the upper limit)
and blue (for the lower limit) cursors on the
frame to set the range.

<3>

<4>

<5>

<6>

<7>

<8>

256 step display range
Specify the upper and lower limits of the
height data within the 256 step display range.

To do so, drag the red (for the upper limit)
and blue (for the lower limit) cursors on the
frame to set the range.

Maximum, center, width and minimum

e [Maximum] box
Shows the upper limit value specified in the
256 step display range.

« [Center] box
Shows the center value between the upper
and lower limits of the specified range.

* [Width] box
Shows the width of the range specified with
the upper and lower limits.

* [Minimum] box
Shows the lower limit value specified in the
256 step display range.

Color Palette

Use it to select the color palette for the height
image.

[Analyze] button

Multifile Analyzer Software becomes active,
and the measurement data is displayed in the
report editing window.

[Save Measurement Results] button
Save the measurement result.

[Back] button

The screen returns to the measurement mode
screen.
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Laser

<2> [Auto] button
Automatically adjusts the image.

Laser Side Panel

View Laser ~

Imaae Adiustment

Enable image adjustment ]7— <1>
Brightness 4:) <d>

Texture 30
<5>

y

Contrast 50
<6>

v

Color 40
[| Auto |I| 4 More |]—— <3>

| <3> [More] button

<2>

Displays or hides [Contrast] and [Color].

<4> [Brightness] slide bar

Adjusts the brightness of the image. The
larger the value, the brighter.

Settings Range: 0 - 100

[ '32) Analyze ]~— <7>

<5> [Texture] slide bar
<8
‘rsm Hessurement Results ”‘ = Emphasizes fine surface patterns. The larger
the value, the more enhanced the image.
(&) Back — <9> )
Settings Range: 0 - 100

<1> [Enable image adjustment] check box '
Enables image adjustment.
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Laser

<6>

<7>

<8>

<9>

10-14

[Contrast] slide bar
Adjusts the image contrast shading. The
larger the value, the larger the difference
between the bright and dark parts.

Settings Range: 0 - 100

v

[Analyze] button

Multifile Analyzer Software becomes active,
and the measurement data is displayed in the
report editing window.

[Save Measurement Results] button
Save the measurement result.

[Back] button

The screen returns to the measurement mode
screen.
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Laser + Optical

<2> [Auto] button

Laser + Optical Side Panel ' ' '
Automatically adjusts the image.

Image Adjustment
[ Enable image adjustment ]7— <1>
Brightness 42 <4s
v
Texture ' 30 <5
Contrast 5'0 <6>
Color '40 <7>
Auto A More L <3>
{ I —
| s <3> [More] button
Laser + Optical Displays or hides [Contrast] and [Color].
Laser Contrast 5 I <8>
v <4> [Brightness] slide bar
Laser Br'ﬁht”e“ L o> Adjusts the brightness of the image. The
larger the value, the brighter.
Color Vaeness ; L <10> Settings Range: 0 - 100
O Pprioritize optical 11>
@) Prioritize laser
‘ ‘@:} Analyze ‘ }»— <12>
; <5> [Texture] slide bar
“gsm Measurement Resufs ”‘_ = Emphasizes fine surface patterns. The larger
the value, the more enhanced the image.
Q Back L <14> )
Settings Range: 0 - 100

<1> [Enable image adjustment] check box

Enables image adjustment.
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Laser + Optical

<6>

<7>

<8>

10-16

[Contrast] slide bar
Adjusts the image contrast shading. The
larger the value, the larger the difference
between the bright and dark parts.

Settings Range: 0 - 100

«

[Color] slide bar

Adjusts the color saturation (color intensity) of
the image. The larger the value, the more
vivid the color.

Settings Range: 0 - 100

[Laser Contrast] slide bar

Adjusts the image contrast shading.

The larger the value, the larger the difference
between the bright and dark parts.

Settings Range: 0- 10

<9> [Laser Brightness] slide bar
Adjusts the brightness of the image.
The larger the value, the brighter.
Settings Range: 0 - 100

<10> [Color Vividness] slide bar

Adjusts the degree (saturation) of the
vividness of the image.

The larger the value, the more vivid the color.
Settings Range: 0 - 10

<11> Prioritize optical/Prioritize laser

Select whether to prioritize color or laser
using the option buttons.

<12> [Analyze] button

Multifile Analyzer Software becomes active,
and the measurement data is displayed in the
report editing window.

<13> [Save Measurement Results] button

Save the measurement result.

<14> [Back] button

The screen returns to the measurement mode
screen.
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C-DIC

<2> [Auto] button
Automatically adjusts the image.

C-DIC Side Panel

Imaae Adiustment .
Enable image adjustment ]7— <1>
Brightness 44 <4>
y
Texture ' 30 <5>
Contrast 30 <6>
v
Color 40
[| Auto |l| A More |‘|——<3>
| <3> [More] button
<2>
CDIC Displays or hides [Contrast] and [Color].
DIC Direction | Top Left v e—<7>
Ming Level 60%' L <4> [Brightness] slide bar
Adjusts the brightness of the image. The
DIC Level 10% L .
v <9> larger the value, the brighter.
Settings Range: 0 - 100
& p
‘@ Analyze ‘ ——<10>
s <5> [Texture] slide bar
[El sove veasuement rests | Emphasizes fine surface patterns. The larger
o Back 1 <10 the value, the more enhanced the image.
Settings Range: 0 - 100

<1> [Enable image adjustment] check box
Enables image adjustment.
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C-DIC

<6> [Contrast] slide bar * Bottom Right

Adjusts the image contrast shading. The
larger the value, the larger the difference
between the bright and dark parts.

Settings Range: 0 - 100

<7> [DIC Direction] box
* Top Right

* Top Left

10-18

i

* Bottom Left

<8> [Mixing Level] slide bar
Adjusts the ratio to compose the laser and
C-DIC images.
The higher the value, the greater the C-DIC
image ratio.
Settings Range: 0 to 100%
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<9> [DIC Intensity] slide bar
Sets the strength corresponding to the
differential interference.
The larger the value, the more enhanced the
sample thickness.
Settings Range: 0 to 100%

<10> [Analyze] button

Multifile Analyzer Software becomes active,
and the measurement data is displayed in the
report editing window.

<11> [Save Measurement Results] button
Save the measurement result.

<12> [Back] button

The screen returns to the measurement mode
screen.
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Optical

Optical Side Panel

View Optical ~
Image Adiustment
Enable image adjustment ]7— <1>
Brightness 42 <4>
Texture 30 <5>
Contrast 5'0 <6>
Color '40 <7>
[| Auto |I| A More |]—— <3>
| <2>
‘@ Analyze ‘ —— <8>
ESave Measurement Results ‘ —— <9>
@ Back —— <10>

<1> [Enable image adjustment] check box
Enables image adjustment.

10-20

<2> [Auto] button
Automatically adjusts the image.

<3> [More] button
Displays or hides [Contrast] and [Color].

<4> [Brightness] slide bar

Adjusts the brightness of the image. The
larger the value, the brighter.

Settings Range: 0 - 100

<5> [Texture] slide bar

Emphasizes fine surface patterns. The larger
the value, the more enhanced the image.
Settings Range: 0 - 100
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Optical

<6> [Contrast] slide bar

Adjusts the image contrast shading. The
larger the value, the larger the difference
between the bright and dark parts.

<7> [Color] slide bar
Adjusts the color saturation (color intensity) of
the image. The larger the value, the more
vivid the color.
Settings Range: 0 - 100

<8> [Analyze] button

Multifile Analyzer Software becomes active,
and the measurement data is displayed in the
report editing window.

<9> [Save Measurement Results] button
Save the measurement result.

<10> [Back] button

The screen returns to the measurement mode
screen.
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Optical

10-22
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Chapter 1 1

Adjustment and
calibration

This section allows users to correct errors that may
occur due to measurement environment such as
ambient temperature when the VK-X3000 Series is
installed or to confirm operation after a long break
in usage.

Registering and Adjusting the Objective

LBNS e Page 11-2
Use Settings of VK-T300 Spectral Film Thickness

UNIt e Page 11-26
Height Adjustment ..........cccccoiiiiiiiiiiinnen, Page 11-30
Verification (Calibration) ...........cccccceeeiiene Page 11-31
Motorized XY Stage Adjustment................ Page 11-38

Adjusting Deviation in Displaying Averaging Setting
(Averaging Adjustment) ...........cccceeeene. Page 11-40
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Registering and Adjusting the Objective Lens

It's necessary to perform lens adjustments when a new objective lens is mounted on the revolver or when an objective lens

is replaced.

Procedure to Use an Objective Lens

When mounting an objective lens for the first time

Registering Lens Information

Register lens information.
1] Registering new lens information (Page 11-4)

1] Loading Lens Information (Page 11-7)

Mounting an Objective Lens

Mount an objective lens.

[I1 Mounting an objective lens (Page 11-8)

Adjusting the Objective Lens

Adjust the mounted objective lens.
[01 Adjusting the Objective Lens (Page 11-12)

When replacing an objective lens

Removing an objective lens

Remove the objective lens.

[0 Removing an objective lens (Page 11-10)

Optional
Registering Lens Information

Register lens information.
[ Registering new lens information (Page 11-4)

[ Loading Lens Information (Page 11-7)

risk of a lens crash.

When you install a new objective lens, always register the lens.
If the details registered for the new lens are incorrect or if the lens is mounted in the wrong position, there is a
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Registering and Editing Lens

Information

Displaying the lens registration screen

Edit and register lens information on the [Lens Registration]

dialog box.

Display the [Lens Registration] dialog box with the

procedure below.

1 Select [Lens Replacement] from [Maintenance] in

the [Settings] menu.

Lamers Saettngs...
Laser Settigs...

Ciri+Ak+
Crhat+d

4]
Observa

Average Measurement

Lapguags. .

The confirm dialog box appears.

2 Click the [OK] button.

Viewer Application

Average Adiusrment...
XY Stage Adjustment...
2 stage comection (¥)
Z ams Galbroon...
yerficazion

Inithakze. ..

System Settings... Crb+AE+D
7 B Mnde

N
el il Lgns Replacamsant... I
Wersian Lens Adjustment...

The revolver rotates when the lens is replaced.

Move the stage sufficiently downwards before execution so that there

is no danger of lens collision.

The [Lens Replacement] dialog box appears.

Registering and Adjusting the Objective Lens

3 Click the [Register] button.

Lens Replacement

#  Name Magnification  NA WD Status Revolver
T Mounted

2 Plan 16.5mm|  In use 5

3/|Plan 20X |0.46| 3.1mm| Mounted 4

4| Plan Apo 50X |0.95|0.35mm| Mounted 2

5|DI 10X| 0.3| 7.4mm| Mounted 3

6 Unregistered

7 Unregistered

8 Unregistered

] Unregistered

10 Unregistered

11 Unregistered

12 Unregistered

1
Revolver Origin ‘ Regster... H Mount ‘ | Remove ‘
Close

# MName  Magnification NA WD Status Revolver New Lens
3|22. Mounted
2 Plan 10X| 0.3|16.5mm| In use 5
3 |Plan 20X|0.46| 3.1mm| Mounted 4 Edit
4| Plan Apo 50X |0.95|0.35mm| Mounted 2
Delete
5 /DI 10X| 0.3| 7.4mm| Mounted 3
6 Unregistered
7 Unregistered
8 Unregistered
Save Lens Settings
] Unregistered
10 Unregistered Load Lens Settings
11 Unregistered
12 Unregistered
OK Cancel
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Registering and Adjusting the Objective Lens

Registering new lens information [Lens Type] radio button
Select the type of objective lens.

Register lens information in the Viewer Application to [Select Lens] box

mount an objective lens for the first time. Select the objective lens.

[Name] box
Input a name to identify the objective lens.

1 Select the row for which the status column shows

"Unregistered"” and click the [New Lens] button.
Setting range: Max. 64 characters (excluding

Lens Registration

: - characters that cannot be used in file names)
#  Name Magnification  MA WD Status Revolver

1 Plan 5X|0.13 |22.5mm| Mounted 1
2 |Plan 10X| 0.3 16.5mm| In use 5 [Magnification] box
3 |Plan 20X |0.46| 3.1mm| Mounted 4 Edit . i . .
4 Plan Apo 50%|0.950.35mm | Mounted | 2 — Input the magnification of the objective lens.
R O T | Setting range: 1.0 to 999.9 X
8 Unregistered Save Lens Settings
El Unregistered [Numerical Aperture (N.A.)] box
10 Unregistered Load Lens Settings
11 Unregistered Input the numerical aperture (N.A.) of the objective
12 Unregistered
lens.
oK Cancel

Setting range: 0.001 to 1.999

The [New Lens] dialog box appears.
[Working Distance (WD)] box

Input the working distance (WD) of the objective
2 Input the objective lens information. lens.

Setting range: 0.01 to 99.99 mm

New Lens

Lens Type
@ standard lens O Long working distance lens 3
O Interferometry lens (O Other lens Cllck the [OK] button.
Select Lens:
Plan 2.5%/0.073 ~
Mame: Lens Type
[Pl ® standard lens 0 Long working distance lens
Magniﬁmt\;r;:‘ O Interferometry lens () Other lens
D X
Numemuzlu,;ge:ture (N.A) Select Lens:
e Pln 2.5%/0.075 ~
‘Working Distance (WD):
8.80 % mm Name:
|Plan ‘
L& e Magnification:
2.5[] x
Numerical Aperture (N.A.):
A ront | |fyou select the objective lens to be mounted 0.075[2
with the [Lens Type] radio button, other e
information automatically changes. -
oK Cancel

The [New Lens] dialog box closes and the lens
information is displayed on the [Lens Registration]

dialog box.
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4 Cciick the [OK] button.

Lens Registration

#  Name Magnification NA WD Status Revolver | New Lens |
1|Phan 5X| 0.13|22.5mm| Mounted 1
2 Plan 10X| 0.3|16.5mm In use 5
3|Phin 20| 0.46| 3.1mm| Mounted 4 I Edit |
4| Plan Apo 50X| 0.95|0.35mm| Mounted 2
5|DI 10X| 0.3| 7.4mm| Mounted 3
6 .5X | 0.075 | 8.8mm  Not mounted
7 Unregistered
8 Unregistered
Save Lens Settings
Q Unregistered
10 Unregistered ‘ Load Lens Settings |
11 Unregistered
12 Unregistered

The lens information is registered.

Lens Replacement

#  MName Magnification NA WD Status Revolver
1 0.13/22.5mm| Mounted
2 |Plan 10¥| 0.3 16.5mm In use 5
3|Pln 20X| 0.46| 3.1mm| Mounted 4
4 |Plan Apo 50X | 0.95/0.35mm| Mounted 2
5|DI 10X| 03] 7.4mm| Mounted 3
6 |Plan 2.5X |0.075| 8.8mm | Not mounted
7 Unregistered
8 Unregistered
9 Unregistered
10 Unregistered
11 Unregistered
12 Unregistered
Revolver Origin Mount Remove
Close

Editing lens information

Edit registered lens information.

1 Select the lens that you want to edit and click the

[Edit] button.

Lens Registration

# Name  Magnffication MA WD Status Revolver ‘ New Lens ‘
1|Plan 5X| 0.13|22.5mm| Mounted 1
2 |Plan 10X| 0.3 |16.5mm In use 5
3 |Plan 20X| 0.46| 3.1mm| Mounted 4
4 |Plan Apo 50X| 0.95|0.35mm| Mounted 2
6 8.8mm | Not mounted
7/ unregisterea
8 Unregistered
:
9 Unregistered
10 Unregistered ‘ Load Lens Settings |
11 Unregistered
12 Unregistered

e

The [Edit Lens] dialog box appears.

VK-X3000 Series Viewer Application Reference Manual

Registering and Adjusting the Objective Lens

2 Edit the contents.

Name:
|

Magnification:
252 x

Mumerical Aperture (M.A.):
0.075/%

‘Working Distance (WD):
8.8015 mm

oK Cancel

[Name] box
Input a name to identify the objective lens.
Setting range: Max. 64 characters (excluding
characters that cannot be used in file names)

[Magnification] box
Input the magnification of the objective lens.
Setting range: 1.0 to 999.9 X

[Numerical Aperture (N.A.)] box
Input the numerical aperture (N.A.) of the objective
lens.

Setting range: 0.001 to 1.999

[Working Distance (WD)] box
Input the working distance (WD) of the objective
lens.
Setting range: 0.01 t0 99.99 mm

Laser

[Field curvature correction] check box
Select this check box to enable field curvature

correction.

[Eucentric correction] check box
Select this check box to enable intensity
eccentricity correction.
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Registering and Adjusting the Objective Lens

Camera
[Field curvature correction] check box
Select this check box to enable field curvature
correction.
[Eucentric correction] check box
Select this check box to enable intensity
eccentricity correction.
[Ring light correction] check box
Select this check box to enable ring illumination
correction.
White light interferometry
[Field curvature correction] check box
Select this check box to enable field curvature
correction.
[Eucentric correction] check box

Select this check box to enable intensity
eccentricity correction.

[Reference light correction] check box

Select this check box to enable ring illumination
correction.

3 Click the [0K] button.

Hurmerecal Aperture (A
1.075 %

efarance Sght corechon

Canrgl_ -

The [Edit Lens] dialog box closes and the details on
the [Lens Registration] dialog box updates.

4 Ciick the [OK] button.

Lens Registration

# HName  Magnificaon NA WD  Status Revolver | Newlens |
1|Phln 5X| 0.13|22.5mm| Mounted 1
2|Pln 10X| 0.2]16.5mm In use 5
3|Plan 20%| 046| 3.1mm| Mounted 4 [ Edit
4 |Plan Apo 50X| 0.95|0.35mm| Mounted 2
5|DI 10X| 0.2| 7.4mm| Mounted 3
6 2.5X |0.075| 8.8mm Not mounted
7 Unregistered
8 Unregistered 5
Save Lens Settings
9 Unregistered
10 Unregistered | Load Lens Settings |
11 Unregistered
12 Unregistered
s

Deleting lens information

The lens information is updated.

Delete registered lens information.

[ efeence J You cannot delete information for mounted
lenses.
To delete information for mounted lenses, you
need to remove the lens.
Q] Removing an objective lens (Page 11-10)

1 Select the lens that you want to delete and click the
[Delete] button.

Lens Registration

# Name  Magnffication MA WD Status Revolver | New Lens
1|Phan 5X| 0.13|22.5mm| Mounted

2 Plan 10X| 0.3|16.5mm In use 5

3|Plan 20X| 0.46| 3.1mm | Mounted 4 [ Edit |
4| Plan Apo 50X| 0.95|0.35mm| Mounted 2

et e | (=)
5 o

7 Giiegisiersn

8 Unregistered

Q Unregistered

10 Unregistered | Load Lens Settings |
11 Unregistered

12 Unregistered

A confirmation message appears.

2 Click the [OK] button.

Viewer Application

The selected lens will be deleted. Proceed?

The confirmation message closes.

3 Click the [OK] button.

Lens Registration

# Name  Magnification NA WD Status Revolver | New Lens ‘
1|Phan 5X[0.13|22.5mm| Mounted 1

2 Plan 10X| 0.3 |16.5mm In use 5

3 Plan 20X |0.46] 3.1mm| Mounted 4 [ Edit

4| Plan Apo 50X |0.95|0.35mm | Mounted 2

5|DI 10X| 0.3| 7.4mm| Mounted 3

7 Unregistered

8 Unregistered

- Save Lens Settings

9 Unregistered

10 Unregistered | Load Lens Settings |
11 Unregistered

12 Unregistered

Cancel

The lens information is deleted.
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Saving lens information

Registering and Adjusting the Objective Lens

Loading Lens Information

Save registered lens information to a file.

1 Select the lens for which you want to save
information and click the [Save Lens Settings]
button.

Lens Registration

Load lens information from data.

1 Select the lens for which you want to load
information and click the [Load Lens Settings]

#  Name Magnification NA WD Status Revolver | New Lens |
1|Phan 5X| 0.13|22.5mm| Mounted

2 Plan 10X| 0.3|16.5mm In use 5

3|Phin 20| 0.46| 3.1mm| Mounted 4 I Edit |
4| Plan Apo 50X| 0.95|0.35mm| Mounted 2

m | Not mounted

Uniegsieisu

6
7
8 Unregistered
- Save Lens Settings
9 Unregistered

10 Unregistered | Load Lens Settings |
11 Unregistered
12 Unregistered

e

The [Save As] dialog box appears on the screen.

2 Specify the folder and file name to save the file to,

and click the [Save] button.

TuzP o Dovimorts « WCAI fta o lere - &
| cmmenw s
& Dot
Wb
S LI
I Dy
| pocmraen
& Deurteain
} uue
8 ok
B var
- B
M
Fla guons |
orn sebrme Lo e at? skt

The lens information is saved.

button.
Lens Registration
# Name  Magnification NA WD Status Revolver ‘ New Lens ‘
1|Plan 5X|0.13|22.5mm| Mounted
2 |Plan 10X| 0.3|16.5mm In use 5
3 Pln 20%[0.46 3.1mm| Mounted 4 I Edit |
4| Plan Apo 50X |0.95|0.35mm | Mounted 2
d
7 Griiegsersy ]
8 Unregistered
Save Lens Settings
9 Unregistered
10 Unregistered ‘ Load Lens Settings |
11 Unregistered
12 Unregistered

The [Open] dialog box appears.

2 Specify the folder and file name, and click the
[Open] button.

TozfC o Doconts o WM G « lere - b

| Ovgarus » Vo Tt - P9
# otk wezmn ; .
o Snpeiens A (Wi W P i
& Dol
| e
10 ket
- Dot
|+ 5 Dot
P -
1 e
# Pckam
W ke
e EER

|+ ol vk

| Pz e e ke JBvar € o

=

3 Click the [OK] button.

Lens Registration

# Name  Magnification MA WD Status Revolver New Lens
1|Phln S5X| 0.13|22.5mm| Mounted 1

2|Pln 10X| 0.2]16.5mm In use 5

3|Plan 20X| 046| 3.1mm| Mounted 4 I Edit |
4| Plan Apo 50X| 0.95|0.35mm| Mounted 2

5|DI 10X| 0.3| 7.4mm| Mounted 3

6 2.5X|0.075| 8.8mm | Not mounted

7 Unregistered

8 Unregistered

Save Lens Settings

Q Unregistered

10 Unregistered |Load Lens Settings |
11 Unregistered

12 Unregistered

The lens information is registered.
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Registering and Adjusting the Objective Lens

Mounting and Removing an
Objective Lens

Displaying the lens replacement screen

Mounting an objective lens

Mount an objective lens.

Use the [Lens Replacement] dialog box to mount and
remove an objective lens.

Display the [Lens Replacement] dialog box with the
procedure below.

1 Select the target lens information and click the
[Mount] button.

Lens Replacement

1 Select [Lens Replacement] from [Maintenance] in

the [Settings] menu.

)

LAmara Satngs_
Lamer Settmge...

= B S [
Crebiesl

Aversge Hemmaement v

System Settngs._

CrAlesD

V[ Lars Raomesmnt, .

Lers Aguetment...

Average AfjusTrant..,

A Stage Adjustment.,.

T stage conection (1}

1 Avs Calraen..,
Worficaton v
ke

The confirm dialog box appears.

2 Click the [OK] button.

Viewer Application

The revolver rotates when the lens is replaced.
Maove the stage sufficiently downwards before execution so that there
is no danger of lens collision.

The [Lens Replacement] dialog box appears.

Lens Replacement

#  Mame Magnification NA WD Status Revolver
1 0.13 | 22.5mm | Mot mounted
2 |Pln 10X| 0.3|16.5mm| Mounted 5
3 |Plan 20X| 0.46| 3.1mm  Mounted 4
4 |Plan Apo 50X 0.95(0.35mm| Mounted 2
5|DI 10%| 0.3| 7.4mm| Mounted 3
6| Pln 2.5X |0.075| 8.8mm | Not mounted
7 Unregistered
] Unregistered
9 Unregistered
10 Unregistered
11 Unregistered
12 Unregistered
Register.. || Mount || Remove |
Close

11-8

[ # Wame  Mannification_nA__ wn Status Revalver

1 nm | Mot mounted

Z[F@n TUX| U.3|10.0Mm | Mountea B

3|Plan 20X| 0.46| 3.1mm| Mounted 4

4 |Plan Apo 50X | 0.95|0.35mm| Mounted 2

5|DI 10X| 0.3| 7.4mm| Mounted 3

6 |Phln 2.5X|0.075| 8.8mm Mot mounted

7 Unregistered

2] Unregistered

9 Unregistered

10 Unregistered

11 Unregistered

12 Unregistered

Revolver Orign Register... ||| mMount ||| Remove

Close

The [Mount Lens (Step 1)] dialog box appears.

2 Select the mount position for the target lens and
click the [Next] button.

Mount Len

Lens to Install

Plan 5X/0.13 WD22.5

Select the mounting position and press [Mext].

Current Mount
Dncitinn

Dncitinn

Ring Light
Ardantor

Name

Magnification MA WD I

=

[ | Optional | |

Z NOL avalanie Fian ARD |DUA U.92 | U.32mim

3 Optional DI 10% 0.3 |7.4mm

4 Not available Plan 20% 0.46 |3.1mm

5 Optional Plan 10% 0.3 |16.5mm

[ Not avaifable -
| Next ”‘ Cancel
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Registering and Adjusting the Objective Lens

rdeence,) To attach a ring illumination to an 4 Click the [Next] button.

objective lens, select the location that a The revolver rotates and moves to a position where the

ring illumination can be attached to. ring illumination can be attached.

* If you selected a location that a ring The [Mount Lens (Step 3)] dialog box appears.
illumination can be attached to, a

confirmation message appears.
5 Follow the on-screen instructions to attach a ring

Viewer Application

illumination adapter.

Do you want to mount ring illumination?

s

Install the ring light adapter onto the
objective in the front left position. Align the
adapter to match the picture below. If you
do not wish to mount the ring light adapter,
press [Back].

Clicking the [Yes] button enables a ring

illumination to be attached.

The revolver rotates and moves to a position where the

objective lens can be mounted.

The [Mount Lens (Step 2)] dialog box appears.

The subsequent procedures differ depending on

Once you have mounted the ring light
adapter, press [Finish].

whether a ring illumination is attached or not.

® When attaching a ring illumination

adapter
P 6 Click the [Finish] button.

The attached objective lens is displayed in the

3 Follow the on-screen instructions to mount an - .
objective lens view.

objective lens.

Install the lens in the front-mast position of
the turret. Slowly rotate the lens in the
direction shown to tighten the objective.

0Once you have mounted the objective, press
[Mext].

Next Back

&= Only an objective lens is mounted at this
point.
Attach a ring illumination in a subsequent
step.

VK-X3000 Series Viewer Application Reference Manual 11-9
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Registering and Adjusting the Objective Lens

® When not attaching a ring illumination
adapter

3 Follow the on-screen instructions to mount an
objective lens.

Mount Lens (

Install the lens in the front-most position of
the turret. Slowly rotate the lens in the
direction shown to tighten the objective.

Once you have mounted the objective, press
[Finish].

Finish Back

4 Ciick the [Finish] button.

The attached objective lens is displayed in the

objective lens view.

Dbjective Le

Zoom: 1.0x sl TRl e | | s
v 5% || 10x | (20X {F50x {F 10X
D 225 | PWD 16.5 WD X1 WD 0.35 WD 74

11-10

Removing an objective lens

Remove the objective lens.

B When removing an objective lens that has
a ring illumination attached to It

1 Select the target lens information and click the
[Remove] button.

Lens Replacement

[ 2 name Maanification NA WD Status Revolver
1 0.13|22.5mm In use
£ | Pidin 1Uxr u.3 | Lo.omim mMounceu 3
3 |Plan 20X| 0.46| 3.1mm| Mounted 4
4 |Plan Apo 50X | 0.95(0.35mm| Mounted 2
5|D1 10X| 0.3| 7.4mm| Mounted 3
6 |Pln 2.5 0.075| 8.8mm Mot mounted
7 Unregistered
2] Unregistered
Q Unregistered
10 Unregistered
11 Unregistered
12 Unregistered
Revolver Origin Register... Mount
Close

The [Remove Lens (Step 1)] dialog box appears.
The revolver rotates and moves to a position where the

objective lens can be removed.

2 Follow the on-screen instructions to remove the

ring illumination.

Remove the ring light adapter from the lens
in the front left position. Pull the adapter
straight down.

Once you have removed the ring light
adapter, press [Mext].

Next Cancel

Only the ring illumination is removed at this
point.
The objective lens is removed in the next

step.
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Registering and Adjusting the Objective Lens

B When removing an objective lens that does
3 Click the [Next] button. o
not have a ring illumination adapter

attached to It

The [Remove Lens (Step 2)] dialog box appears.

4 Follow the on-screen instructions to remove the 1 Select the target lens information and click the
objective lens. [Remove] button.
Lens Replacement
| #  Mame Magnification NA WD Status Revolver
Remove the objective from the front-most INEAETS I svl n1aloncmml  wnien I 1
position. Slowly rotate the lens in the 5 3l18 Y ]
direction shown to loosen the objective. n u l.mm oune
n . .1mm jounte:

4 |Plan Apo 50X | 0.95(0.35mm| Mounted 2

5|DI 10X| 0.3| 74mm| Mounted 3

6 |Pln 2.5X |0.075| 8.8mm |Not mounted

7 Unregistered

2] Unregistered

9 Unregistered

10 Unregistered

11 Unregistered

12 Unregistered

Revolver Origin Register... Mount
Once you have removed the objective, press Close
[Finish].

i Back The [Remove lens] dialog box appears.

The revolver rotates and moves to a position where the

5 Click the [Finish] button. objective lens can be removed.

The details in the objective lens view updates.
2 Follow the on-screen instructions to remove the

objective lens.

-
lan Apd

10X |f 20X |} 50X

WD 16.5  f WD 3.1 WD 0.35

Remove the objective from the front-most
position. Slowly rotate the lens in the
direction shown to loosen the objective.

Once you have removed the objective, press
[Finish].

Finish Cancel

3 Click the [Finish] button.

The details in the objective lens view updates.

Objective Lens

Zoom: 1.0x Plan Plan Elan Apg il 11 1
5X () 20X |} 50X |} 10X
' WD 325 WD 31 WD 0,35 WD T4
g‘—l.l ey | [ e—— | [ —
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Registering and Adjusting the Objective Lens

Adjusting the Objective Lens

Displaying the lens adjustment screen

Adjust the lens on the [Lens Adjustment] dialog box.
Display the [Lens Adjustment] dialog box with the
procedure below.

1 Select [Lens Adjustment] from [Maintenance] in the
[Settings] menu.

o s ox ()
Lamara Satngs._ [ FET o
Lamer Settnge... Clealt+L

Aversge Heasurement ¥

System Settmgs._ CurhAk+0

| &res Ranbeamant.
Lers Adjistmant.
EVErAQE AR,
X Stage Adjustment.,.
1 stage conection (¥}
4 B Calbraoon,

Werfication .
Jitinkre_,

# Hom=  Mopnfishon A WO Sistus 13 fE Whita Balnca..,
Z|Pn | 10| 03 163mm) 1 ise | LG Poston Adusmet
=|pbn x| mas| 3 lml Mourgsd

| | |
4| Plan Ao | 5IY| 0,95 0.35mn|  Mounted | ikl Cunature Correenon (s conracl).,,
5|00 | 10X] 03] F4mn| Wourced
6Pbn | 2504075 | &8 | Hot mounted | | el curvaturs comecion [focus varaton].,

| Uie: 4

XY Calbraton..,

€ " ¥ Fvnlvar AdJUSCTIRN.

Adjusting white balance

Adjust the white balance of the camera.

B To automatically adjust the white balance

1 Select the target objective lens and click the [White
Balance] button.

- T - T l T — ]
Z Fan T0R| U5 leomm)  Wuse | ] Laser{ Camara Brstion Adjustmant...

2|Pin 20%; D.46| 3.1mm| Mountad |

4 Plan Apo S0 | 0,95 0.35mm| Mounted | Field cunmture oormection (laser corfol)...
500 M 03] T4mm Mounted

/oGn 2.5%0.073| B.Emm | Not mountad Fild cLratura corracton (focus varaton). .

X Calbration....

Ravahar Adustmint. .

| Choss

The [White Balance Adjustment] dialog box appears.

[ Reerene ) If you selected an objective lens other than
the one currently in use, the following

confirmation message appears.

Change to the selected lens. If there is no danger of a lens collision,
press OK.

o | [

When you click the [OK] button, the revolver

rotates and the objective lens changes.

2 Place a sample to be used as a reference for the
white color on the stage.

3 Adjust the focus.

[ Adjusting Focus (Page 3-3)
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B To manually adjust the white balance
4 Click the [Start Adjustment] button.

R — 1 Select the target objective lens and click the [White
0 L I Balance] button.
l and press [Start Adjustment].
A curent Poskion:
. , —
-
J J | dun Ued | LG uue l LassrfCamiara Postion Adjustmant._..
v - - ; 2En | 20%, 0.8 3.1mm Mountad |
| Manual adjustent. . 4|PBn Apa | 505 D95 0.35m| Mounted | o TS T A
| Auto Faos Zorgn | E sor | 10K| 0,3 7.4mm| mourted
ajoen | Z.5%[0.073| E.8mm Not mourtad Fild cLratura corracton (focus varaton). .

Unregat ed

|

|

After it is completed, a confirmation message ) i
5 .

X Calbration ...
appears. ” e
Tz
5 Click the [OK] button. The [White Balance Adjustment] dialog box appears.
Viewer Application X [T Reterence ) If you selected an objective lens other than

the one currently in use, the following

White balance adjustment is complete,

confirmation message appears.

Viewer Application

Change to the selected lens. If there is no danger of a lens collision,
press OK.

o | CEm]

When you click the [OK] button, the revolver
rotates and the objective lens changes.

2 Place a sample to be used as a reference for the
white color on the stage.

3 Adjust the focus.

Q1 Adjusting Focus (Page 3-3)

4 Click the [Manual Adjustment] button.

¥¥hite Dalance Adjostment

Usz white paper or same other whits
surfice far the adjustment. Adust foous
l and press [Start Adjustment].
A& cyment Postion:

O -

v | Stert Adjustement

| Auto Focus ZoOngin | -

The details on the [White Balance Adjustment] dialog
box changes.

VK-X3000 Series Viewer Application Reference Manual 11-13
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Registering and Adjusting the Objective Lens

5 Adjust the white balance.

‘Whre Balance Adjumment

= Lghtng
s =
- = Cogail L <1>
b | Current Paston: ¥ Aing
o i
| _ UM | yakite Batanics
v 230
|3 S
v
rl im —<2>
Autn Focus Z ongn 7 i =
Autn Adust
DK canesl
<o>

<1> Lighting
Select either [Coaxial] or [Ring] for the light that you
want to adjust the white balance for.

<2> White Balance
Adjust the white balance with the slide bar.
Click the [Auto Adjust] button to automatically adjust the

white balance.

¢ [R] slide bar
Adjust the red balance. The greater the value,
the darker the red is.

Setting range: 1.00 to 3.00

¢ [B] slide bar
Adjust the blue balance. The greater the value,
the darker the blue is.
Setting range: 1.00 to 3.00

<3> Objective lens operation panel

Operates the objective lens.

6 Click the [OK] button.

11-14

Adjusting the laser camera position

You can correct the misalignment between camera and
laser images (laser/camera position adjustment). The
interference objective lens also adjusts the focal position

of the camera image and the interference fringes.

&= Before adjusting the interference objective
lens, make sure that the correction of
misalignment between the camera and laser
images is optimal. If the camera and laser
images are misaligned, re-adjust the images
before adjusting the interference objective
lens.

[ Fefeence J A distortion can also occur due to vibration or
temperature changes during transportation,
resulting in misalignment between optical and
laser images. A laser/camera position alignment
should also be performed in such cases.

1 Select the target objective lens and click the [Laser/

Camera Position Adjustment] button.

Whes Baanca...

N = v [ Lasarj Camara Fostion Adjustrmant_..
3|pln | 20X D.46| 3.1mm|  Mountad

| 4Pan apo| SOH| 095 0.35mm| Meurnted | Pl cungturg correction (lassr confocl...
500 | W 0,3 T4mm Mounted

Field corvatura -corraction (foous varstion).-:

EY Calbration...

Raurohar ddustmmant ..

Cioza

The [Laser/Camera Position Adjustment] dialog box

appears.

HW If you selected an objective lens other than
the one currently in use, the following
confirmation message appears.

Viewer Application

Change to the selected lens, If there is no danger of a lens collision,
press OK.

o | ]

When you click the [OK] button, the revolver

rotates and the objective lens changes.
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BN Adjusting manually
2 Set the chart for adjustment in the center of the
You can manually adjust the position of the laser camera if

screen and adjust the focus.

automatic adjustment was not successful or to make

minute adjustments.

= Although optical zoom adjustments are
performed automatically in automatic
adjustment, you need to adjust the objective
lenses and optical zooms in manual
adjustment.

1 Select the target objective lens and click the [Laser/

Camera Position Adjustment] button.

Whis Balenca...
T I Tun [ LacerCamara Postion Adjustment_.. ]
=ipkn 20x
| 4Pan ano| S0 0,95 0.35mm| Mounted | Pt cunvtura corraction (lsar corfocl..
500 1 0.3 Amm| Mounted
o ran Z.3X 0.073| E_Bmm  Not mounted Flld conature correction l:l'nnlsvilml:lnj._.
: XY Calbration...
i Postion the miiRton chat s that k£ . I e & Revakar Aduetrnant ..
resembles tha mage helnw, Adjust facus
| : w + ) and prass [SD:I_MUJM_E“:] Chza
& | cyment Poskion: - ;- > '=_ 1
= - — i = i e . .
— B @ e The [Laser/Camera Position Adjustment] dialog box
- i Lo il |
W u i L ke
| N ; : i appears.
Xz 63375 um i et
Autp Fotus Z Ongin £ 87500 v - i 2
| [Jrieence,)  |f yOU selected an objective lens other than

When adjustment starts, the display switches between the one currently in use, the following

confirmation message appears.

the optical image and the intensity image. After

adjustment finishes, a confirmation message appears. Viewer Application

Change to the selected lens. If there is no danger of a lens collision,
press OK

4 Cciick the [OK] button.
a

When you click the [OK] button, the revolver

Viewer Application

Laser camera position adjustment is complete, rotates and the ObJeCtIVG Iens changes.

2 Set the chart for adjustment in the center of the
screen and adjust the focus.
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Registering and Adjusting the Objective Lens

3 Ppress the Cirl+Shift+Alt+M keys.

The [Capture Current Image] dialog box appears.
After a short period of time, the contents of the [Laser/

Camera Position Adjustment] dialog box refreshes.

4 Select the optical zoom magnification that you
want to adjust from [Zoom)].

5 Use the controls in the [Laser/Camera Position
Adjustment] dialog box and align the intensity
image to the optical image.

20 G [ A e

e O Qe Cramt Chsa Ol iy e [] o vy e <4>
] i e - ] s
"
| a " ~ Frscrme ate L
L gt - b o i
- < |
<> — = I o (et} - Pww ] owm o §
{ ! b —<5>
I ;
& -1 Pome ) 7 e L] o =4 i
Rt (=i =
<2>
| RecEty Lrags [ mmuat rewrina s e Lo
| |
<3> — L <6>

<1> Objective lens operation panel

Operates the objective lens.

<2> Motorized XY stage operation panel

Operates the motorized XY stage.

<3> [Recapture Image] button
Captures the latest optical image.
You can check whether the latest optical image and

post-adjustment intensity image are aligned or not.

<4> Galvano (Vertical Adjustment)

Amplitude

Adjust the size (amplitude) of the vertical direction with
the [Fine] slider or [Coarse] text box.

Adjust so that the vertical size of the optical image and
intensity image match while looking at the image.

The higher the value, the smaller the vertical size.

sl o

Ny =
Offset
Adjust the position (offset) of the vertical direction with

the [Fine] slider or [Coarse] text box.

Adjust so that the vertical position of the optical image
and intensity image match while looking at the image.
The higher the value, the more the position moves

downwards.

¢ The [Fine] slider is for fine adjustments.

Reference a

¢ The [Coarse] text box is for coarse
adjustments.

¢ You can also adjust the control with the
mouse scroll wheel. Align the cursor with
the items that you want to adjust and turn

the mouse scroll wheel.
<5> Resonant (Horizontal Adjustment)

Amplitude

Adjust the size (amplitude) of the horizontal direction

with the [Fine] slider or [Coarse] text box.

Adjust so that the horizontal size of the optical image

and intensity image match while looking at the image.

The higher the value, the smaller the horizontal size.

|IE| '\»
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Offset (Outward)/offset (Homeward)

Adjust the position (offset) of the horizontal direction
with the [Fine] slider or [Coarse] text box.

Adjust so that the horizontal position of the optical

image and intensity image match while looking at the

] ||

Phase (Outward)/phase (Homeward)

Adjust the outwards and inwards alignment with the
[Fine] slider or [Coarse] text box.

Adjust so that the edges of the lengthwise lines of the
intensity image are no longer blurred while looking at

the image.

¢ The [Fine] slider is for fine adjustments.

Reference ;

* The [Coarse] text box is for coarse

adjustments.

¢ You can also adjust the control with the
mouse scroll wheel. Align the cursor with
the items that you want to adjust and turn
the mouse scroll wheel.

<6> [Adjust homeward] check box
Select this check box to enable [Offset (homeward)]

and [Phase (homeward)].

Click the [OK] button.

The [Laser/Camera Position Adjustment] dialog box
closes.

VK-X3000 Series Viewer Application Reference Manual

Registering and Adjusting the Objective Lens

Correcting field curvature/laser intensity
eccentricity (laser confocal)

A field curvature adjustment (a correction for recognizing a
plane as a plane) is performed for each objective lens.

B What is field curvature adjustment?

This function adjusts errors in the height data that are
caused by distortions in individual objective lenses.

It measures a flat and smooth sample with high
reflectance, such as a plane mirror-surface object, and
creates correction data (i.e. field curvature and laser
intensity eccentricity correction data) based on the height
data. The field curvature will be very small for x50 and

higher lenses.

It cannot be selected if you select an

(s

objective lens for white light interferometry.

1 Select the target objective lens and click the [Field

curvature correction (laser confocal)] button.

Wihisa Banca..

A U3 oo 0w

| | Lamers Camara Postion Adjustmant....
3|Pln | 20% | 0.48| 3.1mm| Mountad

4Pan Apa | SIX| 0,95 0.35mm| Mounted | [ e ]
500 10 0,3 T4mm| Mounted

Fild onatura correction (foms varaton)..:

X Calbration..

Rurobar Acustrmant .

Cloza

The [Field curvature correction (laser confocal)] dialog

box appears.

[ Retrence ) If you selected an objective lens other than

the one currently in use, the following

confirmation message appears.

Viewer Application

Change to the selected lens. If there is no danger of a lens collision,
press OK

o | [E]

When you click the [OK] button, the revolver

rotates and the objective lens changes.

11-17
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Registering and Adjusting the Objective Lens

2 Place the plane mirror for laser confocal 5 If there is any noise on the display, drag the mouse
adjustment on the stage. to enclose the largest foreign body.

Elmirat npiss mthn the fzid of
" by dragong 3 b snound the
Gngest parcie.

Onea thera & na ks ke, presc
[OKL ¥ thara & sl noss, miva toa
dfferart egian af thi Mt and
partom the field curatus
st agin.

Bk oK

6 Click the [OK] button.

A confirmation message appears.
3 Adjust the focus.

[ Adjusting Focus (Page 3-3) 7 Click the [OK] button.

Viewer Application

Field curvature correction for laser confocal is complete,

4 Click the [Start Adjustment] button.

Poation an opbical fist on
the smge, focus the lers,

TE and press [Stat
| = o t ] Adustment].
4 | currant Posmion:

£ oomm- < &8 -

v
[ CANE SRE"
v
v
b 6375 pm
Auto Focus Z Origin ¥ 500 pm
Start Adjusrant |
Focus Guida

When the adjustment is finished, the [Field curvature

correction (laser confocal)] dialog box appears.
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Registering and Adjusting the Objective Lens

Correcting field curvature/laser intensit
9 y 3 Place the plane plate for focus variation adjustment

eccentricity (focus variation) on the stage

The [Field curvature correction (focus variation)]

[Triwence,] It CANNOL be selected if you select an dialog box appears.
objective lens for white light interferometry.

1 Select the target objective lens and click the [Field

curvature correction (focus variation)] button.

] Whits Balanca...

" =T 1 Lzear{ Camara Bostion Adjustmant...
= pbn 20x, 0.46| 3.1mm| Mountad |

4 Plan Apg S0H D55 U3Smm Mounted Fald cunmture correction {lser confol)...
50 1) 0.3 7Amm Mounted

a/0kn 2.5% 0,073 | B.Emm | Not mountad [ Pl cLnaturs.cormacton (Focus yaraton). ]

Ravhar Aeustmant .

| Coz

A confirmation message appears.
4 Adjust the focus.

|f you selected an objective lens other than
Rutwores,) 11 Y J [0 Adjusting Focus (Page 3-3)
the one currently in use, the following

confirmation message appears.

Change to the selected lens. If there is no danger of a lens collision,
press OK.

o | [Em]

When you click the [OK] button, the revolver

rotates and the objective lens changes.

2 Click the [OK] button.

Viewer Application

Poatian an optical Rt an
the ctage, focus the lers,

S K| (18] ] mieenime

Change to the selected lens. If there is no danger of a lens collision,
press OK. ]‘

B

| 4 | rurmant Poskion:

: E oom. < & -+
oK i Cancel 1 = = - -

|. ' 4 + u

B 4

v
S S X 833,75 um
Auto Focus Z Orgn - 82500 pm

Foous Guids

When the adjustment is finished, the [Field curvature

correction (focus variation)] dialog box appears.
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Registering and Adjusting the Objective Lens

6 If there is any noise on the display, drag the mouse
to enclose the largest foreign body.

Elmirane noise mihin the fieid of
A by drRgpng = bo sround the
fangest parmcke.

0nca theea i i ks ke procc
[0KL ¥ thara & st nnisa, 1ovd 103
differare: ragion af the iz and
parfarm the feld curatos
adustment agan.

E

7 Click the [OK] button.

A confirmation message appears.

8 click the [0K] button.

Viewer Application

Field curvature correction for focus variation is complete,

11-20

Correct Eucentric Lighting (white light
interferometry)

It can only be selected if you select an

Reference ;

objective lens for white light interferometry.

1 Select the target objective lens and click the
[Correct Eucentric Lighting (interference)] button.

2 Mame Magnfiaten WA WD Satus Ravoh wihice Baanes...
L|pan (0,13 [22.8mm| Mourcza | 3 - ) -
2!pkn 10%| 0.3|165mm| Nounted | 5 Laserj Camera Posion Adjustment...

2 PEn 0% 0Ag| 3.1mm Mounted | 4

arru e TR | e e T T

Field u.n:i":_ur!'wr!cﬁm l:rﬂ’l‘éenue_)..,

[ Camecs Eucerik Lghtng (rtedsrence).. ]

¥ Calbration,..

A confirmation message appears.

[ reference,J If you selected an objective lens other than

the one currently in use, the following
confirmation message appears.

Viewer Application

Change to the selected lens. If there is no danger of a lens collision,
press OK.

When you click the [OK] button, the revolver
rotates and the objective lens changes.
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Registering and Adjusting the Objective Lens

Field curvature correction (white light
2 Lower the stage to the bottom, and click the [OK]

interferometry)
button.
Eucentric Lighting Coirection (interference] X l It can only be selected if you select an

objective lens for white light interferometry.

1 Select the target objective lens and click the [Field
curvature correction (interference)] button.

# Name Magnifigton HA WO Status Favob YWhice Balance..
Lifan | SH|0.13[22.5mm | Wountsd 1
zien | 10K 0.3 [165mm | Nourked 5 Lser] Camera Foson Adjustment..,

=En | 20%|0.48| 3.1mm| Mounbad 4

[ Figld nundature Cofraction (ncerferenced., ]

Corract Eucerinc Lighting (ntederance).,

¥ Caaron,,
Lower the stage to the bottom using :
the focusing handle to get light intensity £ - Lt L
correction data. e

Gancel

2 Place the plane mirror for white light interferometry
adjustment on the stage.

¢ Be sure to lower the stage as the reference
light of the lens is being corrected.
* Do not place anything on the stage.

After adjustment finishes, a confirmation message

appears.

3 click the [OK] button.

Lighting for white light interference has been corrected.

. For the plane mirror used for a field curvature
[ i adjustment, use the plane mirror for white
light interference adjustment supplied with
the VKH3I, or the mirror for optical
adjustment with a surface accuracy of 1/20.

3 Adjust the focus on the surface of the plane mirror
for white light interference adjustment.

01 Adjusting Focus (Page 3-3)
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Registering and Adjusting the Objective Lens

4 Adjust the stage tilt so that interference fringes

displayed in the optical image are minimized.

5 Click the [Start Adjustment] button.

Curvabare Correcteon frterferen)

| | urrant Poskion:

I

| Fine adjustmant.

«

Foous Guida

Perfarm X calbration
adjustmant before statting
T ] data acqueition. IS
recommandad you adast for
vk and poskion an potcal
| flak o the stage. Facus the
. = s and press [SLaT
| Adjustment].

000 pm
.00 pm

Start Adjustmant |

After adjustment finishes, a confirmation message

appears.

o= If you are using a manual XY stage, follow the

6 Click the [OK] button.

instructions in the dialog box to perform the

correction while moving the stage.

Fnis o

Fell cirature consction for heerferometry wil acquine
da0a 7iom L6 posioons, nawgacg from e t rght.

Barfam WY calbrabion adjustment befors starting data
¥CquiDon, IS recommendad you 3djust for UL and
poshion & optical fiat on the stage. Focus the kens and
pros [Stare Adptrmant]

At s

Curvature for white light interference has been corrected.

11-22

XY calibration

1 Select the target objective lens and click the [XY

Calibration] button.

£ ran TUR o) L

e

zipn | x| 04| 3.0mm| Mounted |
hlFonaps] s SS0domi Meosid |
5!pl | MM 03] T4mm Monted

o ran 2.3% | 0.073| E.Emm | Not mountad

Whis Baenca...

Lazear] Camera Bostion Adjustmant...,

Fald cunture cormection {lasar confocl]..

Fiald cunatura conection (forus waration).. .

Xy Calbration...

REVOr AdLatmant...

Chza

The [XY Calibration] dialog box appears.

Reference ;

If you selected an objective lens other than

the one currently in use, the following

confirmation message appears.

Viewer Application

Field curvature correction for interferometry is complete.

When you click the [OK] button, the revolver

rotates and the objective lens changes.

2 Place the OP-87657 chart for adjustment on the

stage.

\, Point

Use side B of the OP-87657.

KEYENCE
B

(A): Scale with a pitch of 1000 pm
(B): Scale with a pitch of 100 pm
(C): Scale with a pitch of 10 pm

The memory used per lens is listed below.

Lens Memory | Memory used by
(magnification) | type calibration (um)
25 A 4000
5 B 2000
10 B 1200
20 B 500
50 B 200
100 C 110
150 C 80
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Registering and Adjusting the Objective Lens

XY Calibration, Advanced
3 Adjust the focus.

4  Align the chart so that the position of the red lines 1 use the calibration values of the chart for
on the viewing window match. adjustment, the OP-87657 VHX correction scale, to

perform advanced calibration.
Click the [Advanced] button.

Boskion: the calsraote charm 6o that &
TEsembled The I"'ﬂﬂﬂ biakea. Adust Fpous
and press [Start Adj

I|. -l

6778 um
¥ aTEss um

Advanced Eaitﬁdmﬂma'rt

2 Enter the calibration value written on the OP-87657
inspection report for the Standard Length.

\ et Configure the settings so the chart for

adjustment is viewed the same as the image

displayed in the settings menu. Standard Length um

| oK | | Cancel

5 Click the [Start Adjustment] button.

Viewing the OP-87657 inspection report
Check the calibration value for the lens in use.

Posion the calbiaion cham a0 that it
Tesembies the rrana bk Adjust Focug

A e Use the information in the table to check the
s

Curark Poston: . . .
O .'. _. corresponding part of the inspection report.
¥
|’z
: : X 67719 um
Sl 2 1 Vi -7s gm
ot _mromme

6 Click the [OK] button.

Application

XY calibration is complete.
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Registering and Adjusting the Objective Lens

Adjusting the revolver
Subtract the instrumental error at a nominal

size of 0 from the calibration result. This
instrumental error is the measurement error
applied to the origin coordinates.

\, Point

1 Select the target objective lens and click the

[Revolver Adjustment] button.

For example, when using a 50x lens, check

the calibration value for memory B and - e
200 pm in the bottom row of the inspection —_— e
. 3. PEn 20%| 0.8 3.1mm| Mountad
report. Subtract the instrumental error at a | Meaited T
. . . . . (5ot 1 | mounted |
nominal size of 0 from this calibration value. aven | 2 o7 aemm et roured e e
No. SH0012345
RELER -
i ion Result R
% (Description) B A%~/ Calibration Scale 3 | s v
o K (Model) OP-87657 € ¥ [ Ravohr Adustmant. .. ]
%% 5 (Serial number) 22954-1234-56
H#% H (Date of Inspection) December 14, 2020 Cioza
’ AFAOLE, FROBEEHIZOWT
The product above has bee given a rigorous inspection rgarding the followin items The [Revolver Adjustment] dialog box appears.
under KEYENCE's controlled quality system.
(A) B (c)
AT RS z m) [ &E(um) ZAFRE (i m.
Nominal Size | I Nominal Size al Nominal Size
o [reerence,) If you selected an objective lens other than
ol e o000 the one currently in use, the following
[ 00 4000.0¢ 400.00
onono0 i ]
300000 7000000 70000 confirmation message appears.
Te00000 500000017 500:00
00 10000.00 2 1000.00
(B) ©) Viewer Application
Z5FHE (e m) (um) ZSFHE (e m)
Nominal Size tal Nominal Size
0.0 0.00 Change to the selected lens. If there is no danger of a lens collision,
00. 10.00 press OK.
00. 20.00
00. 30.00
o0 S50 f
— o ! ok
o000 2 0% ‘
0 2 00. 08 .
w o 0 o7 When you click the [OK] button, the revolver
300.0¢ -0.03 30.1
iso0o0——oor—| [T000 : rotates and the objective lens changes.
oo o L
800. 0 00 0.
900. 09 00 0.22
000. 00 0.23
i 3 7 A f# U Coordinate Measurement Machine
PR ensurngeondiion) | Bk omentad 3 5. 0’6/ ER(Humidin) 50. 5% 2 Ssetthe chart for adjustment in the center of the
screen and adjust the focus.
Prepared by Approved by
BIEHF—I R
KEYENCE GORPORAT 10N

A (top row) : Calibration values at intervals ‘
of 2000 um for a scale with a
pitch of 1000 pm

B (top row) : Calibration values at intervals
of 1000 pym for a scale with a
pitch of 100 pm

B (bottom row) : Calibration values at intervals
of 100 ym for a scale with a
pitch of 100 pm

C (top row) : Calibration values at intervals
of 100 ym for a scale with a
pitch of 10 ym

C (bottom row) : Calibration values at intervals
of 10 um for a scale with a
pitch of 10 ym
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Click the [Start Adjustment] button.

2 XY
Postin tha mibraton chat s that
—— —— ———  resembls the image below, Adlust focus
| tl " - A and prass [SEt A DUSren
| cument posn: ] o
T mm- - 8 -
¥/ £ |+ 0w
| =]
v
x 0406 Lm
dutoFoas | | 2 Ongin Yoo 4203w
JEE |

Once adjustment begins, the objective lens changes.
After adjustment finishes, a confirmation message

appears.

4 Cciick the [OK] button.

Viewer Application

Revolver adjustment is complete.

Registering and Adjusting the Objective Lens
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Use Settings of VK-T300 Spectral Film Thickness Unit

Mounting and Removing the

Mounting the spectral film thickness unit

SpeCtral Film Thickness Unit Mount the spectral film thickness unit.

Displaying the adapter setting window \ s |f you select the objective lens to be mounted
with the [Lens Type] radio button, other

Use the [Install adapter] dialog box to mount and remove information automatically changes.

the spectral film thickness unit.

Display the [Install adapter] dialog box with the procedure 1 Select the mount position for the spectral film

below. thickness unit and click the [Mount] button.

1 Click the [Install adapter] button from the
spectroscopy film thickness of the film thickness

measurement mode.

Spec. Film

Connect adapter for spectroscopy, focus
the target, and press start measurement.

| Install adapter |

The confirm dialog box appears.

2 Click the [OK] button.

Viewer Application

Revalver will rotate to mount adapter. Move the stage downwards to

avoid lens collision.

Install adapter

EEE?EL E?E;T;tm Mame Maenification  N& \4
2 Uptiohal FIan Hpa |oUz [EENTE
3 Optional
4 Optional Flan 20K 046 |3
b Optional Plan 10 03 N
fi Optional

£ >

Cloze

Select a location that a spectral adapter
can be attached to.

The [Select Lens] dialog box appears.

2 Select the objective lens to be used, and click the

[Next] button.

The [Install adapter] dialog box appears.

11-26

Select lens to be connected to spectr.adapter, press [Mext].
If selecting lens that has mounted on revolver, perform connection of
spectr.adapter after removing lens.

‘ #  Name Mannification MA WD Status Ravolar
[ pe > o.isl225mm ot mounced]
Z | Fian TUA | Ueo | LU.O1NMT | FOUiiey ]

3 |Plan 20X 0.46| 3.1mm| Mounted 4
4 |Plan Apo 50X 0.950.35mm| Mounted 2
5 Unregistered
6 Unregistered
7 Unregistered
8 Unregistered
9 Unregistered
10 Unregistered
11 Unregistered
12 Unregistered
Register... Next Back

The [Remove Lens (Step 1)] dialog box appears.

The revolver rotates and moves to a position where the
objective lens can be removed.
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3 Remove the objective lens.

0] Removing an objective lens (Page 11-10)
The [Mount bracket] dialog box appears.

4 Follow the on-screen instructions to mount the
bracket, and click the [Next] button.

| The spectrocopy adapter wil be mounted b
| he front most Curret positen. FIst, mount
| the threaded adapter. Slowly rtate the

| double chreaded pece into the st 2s

| shown below.

| onee you have mounted the double threaded
| adapter, press [Next].

ek Cancel

The [Mount adapter] dialog box appears.

5 Follow the on-screen instructions to mount the

adapter, and click the [Next] button.

| Mount the spectrocopy adapter onto the

| threaded adaptar, Slowly rotate the

| spectroscopy adapter into the turret as shown
| balowe.

| Dnce vou have mounted the spectrocopy
| adapter, pres [Next],

st Back

The [Mount Lens] dialog box appears.

Use Settings of VK-T300 Spectral Film Thickness Unit

6 Follow the on-screen instructions to mount the

lens, and click the [Finish] button.

| Mount tha obiectve lens onto the
| SpECtroCopy adapter. Siowly rotate the
| objectve lens as shown below,

| Dnce you have mounted tha ohjectve, press

| [Finish].

The confirm dialog box appears.

[ Reference, ) After this, connect the spectrometer to the
control PC via the fiber optic cable, then
perform reference adjustments.
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Use Settings of VK-T300 Spectral Film Thickness Unit

Removing the spectral film thickness unit
3 Follow the on-screen instructions to remove the

adapter, and click the [Next] button.

| Slowiy rotase the specroscony adaprer t
_relr'me It from the turret, Folow the imege
| balow.

Remove the spectral film thickness unit.

1 Select the target information and click the

[Remove] button.

Install adapter

et Mot S Name  Magnitiatin NA |

I R [ N SR )
2 Lptianal FI&n Hpo | aua [ERNTE
3 Optional
4 Optiahal Plat 20K 046 |3
b Optional Flan 10 03
6 Optional | Dnce you hawe ramoved the spectroscopy

| adaptar, press [Next].
< > LSt e b
Adjust reference The [Remove bracket] dialog box appears.

The [Remove Lens] dialog box appears.

4 Follow the on-screen instructions to remove the
bracket, and click the [Finish] button.

2 Follow the on-screen instructions to remove the

lens, and click the [Next] button. R en g Erackct

| Siowiy rotate tha threaded adaptar to remova
| & fronn the turret. Faliow the image below.

| Siowly rotate tha ohjactive to remova the lens
| from the turret. Folow the image below.

| ones you have ramoved the threadad
| adapter, pres [Fsh],

e

Dnce yvou have removed the oblective, prass
| Hant].

st Cancel

The [Remove adapter] dialog box appears.
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Use Settings of VK-T300 Spectral Film Thickness Unit

Adjusting the spectroscopy adapter unit
l 9 P itd P 4 Set the dark sample for adjusting the reference for

the spectral film thickness, and then adjust the

Execute the reference adjustment.
focus.

1 Click the [Adjust reference] button.

Install adapter

Current Mount Spec.

Prziticm Pzt ice adantar

Name  Magnification NA \4

Mounte

1
Z Uptional Flan Apo |90 [EENTEF
8 Optional
4 Optional Flan 20K 046 |3,
5 Optional Plan 103 03 (14
fi Optional

£ >

Lens Mourt Remave

Adjust reference

The [Spectral Reflectance Adjustment] dialog box

appears. 5 Click the [OK] button.

Spectral Reflectance Adjustment

2 Set the mirror (optical flat) for adjusting the Remove the optical fist and piace the
dark reference sample on the stage.

reference for the spectral film thickness, and then

adjust the focus. Dark sample

6 Click the [OK] button.

Viewer Application

Reference adjustment is complete.

Place the opticl fiat for
Spec. Aim on the stage with
\ E] K A the miTored side up. Focus
the lens and press [Star
- Adiustrentl.

A | Ccurent Postion:

f -
':I _|.-rn St . . = Optical flak
+

l i ¥ ~
=
v
x 000 pm
AUty Foous _ Zomn e 0.00° pm

Focus Guide Start Adjustment

The [Spectral Reflectance Adjustment] dialog box

appears.
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Height Adjustment

This adjustment allows for correction of height
discrepancies that could occur due to ambient

temperature or other issues in measurement environment.

Height Adjustment (Z Calibration)

» Before performing a Z-axis calibration,
reset the calibration value to the default
value (1.000).

e The Z-axis calibration is applied to all lens
measurement results. Please note that
adjusting to a specific lens or gauge may
increase errors with other lenses.

ﬂm This function normally does not need to be
used.

1 Measure the height of the standard of a level gauge
for which you know the true value.

2 Calculate the calibration value from the

measurement and true values.

Formula
Calibration value = true value / measurement value

3 Select [Z Axis Calibration] from [Maintenance] on
the [Settings] menu.

S )

Lamara Sattings. (== 000 2]

Ctbriitrl

Laver Settngs.,
Hrveroge Heamaemenk 3

System Settngs. Corbrder

7 Su ks

Ftenence v ] Lgrs Rapicament,..
Ve Lars adjustmant...
Everge Ajusrant..,
X Stage Adjustment...
T staoe conection (Y1
Torncesan v

Fitizkoe_,

Lapguzge....

The [Z Axis Calibration] dialog box appears.

4 set [Standard Height].

Z Axis Calibration

Standard Height 1.000=%

oK Cancel

11-30

5 Click the [0K] button.
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Verification (Calibration)

When the VK-X3000 Series laser microscope is used after

a long break in usage, the measurement values are not 3 Place a commercially-available gauge for height

stable or there are large measurement errors, the "Height accuracy on the stage plate.

measurement" function and the "Width measurement’
function can be used for confirming the accuracy.

Height Measurement

This section describes how to calibrate height
measurements using focus variation and laser confocal.

1 Select the standard objective lens for the operation
check on the objective lens view.

Objective Lens _ B Recommended level gauge
Zoom: 1.0x . Plan
] | “SB?; B Focus variation
| e OP-88248 Calibration Gauge
Laser confocal
2 Select [Verification] > [Height Measurement] from * Level block (4-step) No.178-610 manufactured by
[Maintenance] in the [Settings] menu. Mitutoyo Corporation
. ¢ Film thickness step height standard SHS-1.8QC,

el wg;ﬁ* o] 8.0QC, 19.5QC manufactured by KLA-Tencor

AREHE M EATETET [y -
SEteAm SAmtngl. . oAk

Corporation

.......

| amsmeemcsmerc.
Laas Aummant._,
Everns Adutrre.

4 Focus on the gauge for height accuracy check.

HY Sorpe A
2 s mracion

Q1 Adjusting Focus (Page 3-3)

---------

The [Height Verification] dialog box appears. 5 Align the chart so that the position of the red lines
on the viewing window match.

A Rl viE SET
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Verification (Calibration)

6 Select the scan mode to check the accuracy and
click the [Start Measurement] button.

z Lid

| & ~|[t][2
A cyrent Fostion:
E ommmm- < 8 -
1 it |f| + || m -
v
X S84 pm that the steo b chearly vebls, 35
Rt Focus | 2 ongn 7 Zza0 pm | Pdested mthe mage.
Scan Moda:
Focus
variation confocal Sraf Measurement

The measurement adjustment is started. When the
measurement is finished, the [Height Verification]

dialog box appears.

11-32

7 Check the measurement resulit.

<7><6>

<1> Measured Value

Displays the measurement value of the height that was
measured 20 times.

<2> [Calibration value] box

Enter the calibration value of the gauge for checking the
accuracy of the height used.

<3> Measurement Image

Displays the measured images.

<4> [Decision] button

The average value of the result of a height measured 20
times is judged on whether it is within the calibration
value * the judgment value and whether it is abnormal
or normal is displayed.

<5> [Decision value] box

Enter an acceptable error value.

<6> [Close] button
Closes the [Height Verification] dialog box.

<7> [Save Data] button
The displayed results are saved to a CSV file.
Clicking this button displays the [Output CSV file] dialog box.
[0 Saving the Measurement Result (Page 2-6)

<8> Results

The results of measuring 20 times such as Maximum
value, Minimum value, Maximum value - Minimum value,
Average value and 3 sigma are displayed.

8 Click the [Close] button (<5>).

The [Height Verification] dialog box closes.
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Verification (Calibration)

Width Measurement 4 Focus on the chart for width accuracy check.

This section describes how to calibrate width [ Adjusting Focus (Page 3-3)

measurements using focus variation and laser confocal.

5 Align the chart so that the position of the red lines
1 Select the standard objective lens for the operation on the viewing window match.

check on the objective lens view.

Objective Lens

T 5 oageswm

Zoom: 1.0xX Plan J Plan Pfan Plan DI
' SX | 10Xk 20X || 50X ||f10X
e 225 | Bwo 165 v 301 ||| fwo 054 | [ wo 78

e — ==

BB S CohaRO

2 Select [Verification] > [Width Measurement] from - 12
[Maintenance] in the [Settings] menu.
e e
H Lazr Settings,, i Qe 3 =t I
Ferge Wemurerment. - . -
o + -

6 Select the scan mode to check the accuracy and
click the [Start Measurement] button.

The [Width Verification] dialog box appears. warwtisen  X]

z XY p—

LS T~ r

+ uh

3 Place a chart for width accuracy check on the stage
plate.

Brotnn 3 calbration thart £o that
FEA3 UM |t lned pattem E ceady veble, 35
Jg1o6e um | MKIed R the g,

® Horeontal () Werticd

Start Weasurement

The measurement is started. The [Width Verification]
dialog box appears when the measurement is
complete.

&= When checking the measurement
accuracy in the vertical direction (Y) on
the screen, place the chart vertically and

select [Vertical].

HBRecommended level gauge

e
Focus variation : o T "
= w ||+ B

Laser confocal | e ml |5
i T - - 8- :
* OP-87657 VHX correction scale manufactured by I = == lL :

Keyence Corporation : N s g [P SR

Agin Fos I angm i Bl gm  |TEmsd R g,
:-:u: Loser Cfedirs
vanation ocrdocal Tt Mammserent

VK-X3000 Series Viewer Application Reference Manual 11-33

uone.qijed pue juaunsnipy



uone.qijeds pue juaunsnipy

Verification (Calibration)

7 Check the measurement result.

<1> ::

<> 4| 3

<1> Measured Value

Displays the measurement value of the width that was
measured 20 times.

<2> Results

The results of measuring 20 times such as Maximum
value, Minimum value, Maximum value - Minimum value,

Average value and 3 sigma are displayed.

<3> Measurement Image

Displays the measured images.

<4> [Save Data] button
The displayed results are saved to a CSV file.

Clicking this button displays the [Output CSV file] dialog
box.

[01 Saving the Measurement Result (Page 2-6)

<5> [Close] button
Closes the [Width Verification] dialog box.

8 Click the [Close] button (<5>).

The [Width Verification] dialog box closes.

11-34

Plane Measurement

This section describes how to check the repeatability of
height measurements using the white light interference.

1 Sselect the objective lens for the white light
interference to check the operation on the objective
lens view.

Objective Lens

Z0D 0 oran | Flan |f Plan |[PlanApe|l DI || |
. 5X |J10X |} 20X |} 50X||| 10X

bweo 22,5 Bwo 165 ] Bvo 3 | Bwo 0.35|[ | wo 7.4

—

2 Select [Verification] > [Plane] from [Maintenance] in
the [Settings] menu.

[ samngs |
Camet Sartngs.., AR+
Laser Settings.., AL
Frarage Meamsement .
Sysiem Setimgs., QAR+
Fometon restition, .
Tt Mocka 3
r Lan Replcamant. .
arskon Lanc Adjuctmant. ..
Lanquage...

Heige at
Mezsure pling
TR

The [Plane] dialog box appears.

3 Place the plane mirror for White light interferometry
adjustment on the stage plate.

HERecommended level gauge

¢ VK-H3I Mirror for white light interferometry
adjustment By KEYENCE Corporation
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4 Focus on the plane mirror for White light
interferometry adjustment.

01 Adjusting Focus (Page 3-3)

5 Click the [Start Adjustment] button.

Plane .

i X Optical flat

(2] K

b Cument Fostion:

| t
B - - @~
+ || ™

Pl

|z _
: Place a%tnil‘a;":l:an the ;
3 stage, foous the lans, an
o : *: I M pracs (St Adiustment].
e B it -181%.09 um

Start AdusTment |

The measurement is started. When the measurement
is finished, the [Measure plane] dialog box appears.

6 Check the measurement result.

e
<1> | -

- <3>

(R ——— Swbe o

<4> <5>

<1> Measured Value

Displays the measurement value of the plane that was
measured 10 times.

<2> Results
Displays
SurfaceTopographyRepeatability (nm) and
RepeatabilityOfRMS (nm) of the results of 10

measurements.

<3> Measurement Image

Displays the measured images.

VK-X3000 Series Viewer Application Reference Manual

Verification (Calibration)

<4> [Save Data] button
The displayed results are saved to a CSV file.
Clicking this button displays the [Output CSV file] dialog
box.
01 Saving the Measurement Result (Page 2-6)

<5> [Close] button

Closes the [Plane] dialog box.

7 Click the [Close] button (<55).

The [Plane] dialog box closes.

11-35

uone.qijed pue juaunsnipy



uone.qijeds pue juaunsnipy

Verification (Calibration)

Spectroscopy film thickness 6 Click the [Start Adjustment] button.
measurement
Spectral Afleckance Adjusiment
This section describes how to check the repeatability of e
film thickness measurements performed by using the N (%] " ol 33‘5 E"QEEZ?:JEQKNS
—_— = - Adustrentl.

A | Curent Postion;

T
g - <8 - o
+

spectroscopy film thickness function.

1 On the toolbar, click [Film Thickness l : : ¥ b
Measurement]. e
x 000 pm
Aubo Foous _ Zongh ¥ Q.00 pm

2 Click the [Laser film thickness] button.

It will switch to the spectroscopy film thickness of the

film thickness measurement mode. The [Spectral Reflectance Adjustment] dialog box

appears.
3 Mount the spectral film thickness unit.

Click the [Install adapter] button from the
spectroscopy film thickness of the film thickness
measurement mode.

7 Set the dark sample for adjusting the reference for
the spectral film thickness, and then adjust the

f .
[ Mounting and Removing the Spectral Film ocus

Thickness Unit (Page 11-26)

4 Select [Verification] > [Spec. Film] from
[Maintenance] in the [Settings] menu.

P

| Cmenssms MR

1 Laser Sectings, Corbedbal Film Thickness

| P — . Measurement
Systam Satngs,.. Crralt+0

FncTion rastieton..,

I aw Moda »
Manceranca »

Lens Raptscamant...
Lene Atjustmant. ..

‘venson
Languare., At Acteat.
Xt ot

|
The [Spectral Reflectance Adjustment] dialog box
appears.

8 Click the [OK] button.

Spectral Reflectance Adjustment

5 set the mirror (optical flat) for adjusting the 5;{';3;;&2ﬁcgpgﬁgﬁ:toinshghg;eh_e

reference for the spectral film thickness, and then

. Dark sampl
adjust the focus. S
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9 Click the [OK] button.

Viewer Application

Reference adjustment is complete.

10Place the master sample on the stage plate.

11 Adjust the focus on the master sample.

01 Adjusting Focus (Page 3-3)

1 2CIick the [Start Adjustment] button.

Z L3 g

IE <

| | cument Pogton:

Poation the raference for film thickness measurement on the Stage,
focus the lens, and press [Start Adjustment].

O - ¢ 8 -

| i e ||+
©  ama um
Auto Feas Z Origin i

344 pm

ForLs Guide | Start Agjustment

Verification (Calibration)

1 3Check the measurement result.

L <3>

N | ]

3

Y e s s
| ] [
| |
<4> <5>

<1> Measured Value

Displays the measurement value of the width that was

measured 20 times.

<2> Results

The results of measuring 20 times such as Maximum
value, Minimum value, Maximum value - Minimum value,

Average value, and sigma are displayed.

<3> Graph

A reflection graph for each wavelength appears.

<4> [Save Data] button
The displayed results are saved to a CSV file.

Clicking this button displays the [Output CSV file] dialog
box.
[J Saving the Measurement Result (Page 2-6)

<5> [Close] button

Closes the [Spec. Film] dialog box.
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Motorized XY Stage Adjustment

The motorized XY stage should be adjusted when you
5 Align the chart so that the O/C] marks on the

viewing window and ®/Hl marks on the chart

attach the motorized XY stage to a new location.

1 Select the standard objective lens for the operation match.

check on the objective lens view. T O g

Objective Lens

Zoom: 1.0x Pian | el (B 1T
l 20X || 50X || 10X
o 2t || fwo 0.5 | | Mo 24

2 Select [XY Stage Adjustment] from [Maintenance]

in the [Settings] menu.

o s o)
LAmara Satngs_ OAkac
Lamer Settnge... Clealt+L

Aversge Heasurement ¥

System Settmgs._ Cerbraks0

ol 8| e ravocoment,
arsan | Lers aduetmont...
Lapguege_. Avaane A r...

T sage conecoon (LT
Z A Calonanon
Worfication "

ke
Pastion the calbraton chart s that £
— fesermbles the image bebw, AdJust foous
| + = - F and press [Start Adisoment]
The [XY Stage Adjustment] dialog box appears. A cumantposten |
w8 [-]
| bk FANE SRR
v
3 Place a chart for accessory adjustment on the . B EE
AULD Foous Z Orgn i 2344 um
stage plate.

The motorized XY stage moves and is automatically
adjusted.
When the adjustment is finished, the [Confirm Stage

Movement] dialog box appears.

7 Check whether the motorized XY stage has been
adjusted correctly and click the [OK] button.

4 Focus on the chart for adjustment.

[ Adjusting Focus (Page 3-3)

[ Reerene ) If it has not been adjusted correctly, click
the [NG] button and repeat steps 4 to 6 to

adjust the motorized XY stage.

A confirmation message appears.
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8 Click the [OK] button.

Viewer Application

XY stage adjustment is complete.

VK-X3000 Series Viewer Application Reference Manual

Motorized XY Stage Adjustment
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Adjusting Deviation in Displaying Averaging Setting (Averaging Adjustment)

When [Average Measurement] is set to [2] or more, the 3
averaging adjustment is performed: Set the chart for adjustment in the center of the

" L . L screen and adjust the focus.
* The positions of the optical image and intensity image

are misaligned when displayed. Tw O

e When [Resolution] is set to [Super Fine] or [1 Line
(1024x1)], or when [Quality] is set to [High Speed] or
[Ultra High Speed], the measuring position is
misaligned with the optical image when displayed.

Use the glass chart to complete the average adjustment.

o= It is necessary to perform the average

adjustment in a vibration-free environment.

Adjustment may fail when performed in a
location with vibrations.

1 Select the standard objective lens for the operation

check on the objective lens view. 4 Ciick the [Start Adjustment] button.
Objective Lens __ e
Zoom: 1.0x Ban | FPan 1IC o 1 1 ? 2 Pastion the cbraton chart g0 that £
20% (| 50x || 10X Py -~ reetls T rage b At fous
' WL || FWD 054 WD 74 | * 1. -
A& | Cuent Postion;
e || e ||| | E _'um - . o
| X v [¥][%
v
2 Select [Average Adjustment] from [Maintenance] in X: 57968 um
. Autp Foos Z Oigin i SEnEl um
the [Settings] menu.

When adjustment starts, the display switches between

oo van Took sertnoe
e B the optical image and the intensity image. After

Average Hezmaement b

adjustment finishes, a confirmation message appears.

LSy=tem Settmgs.— oA+

Mangsrancs * ] Lgres Rapecament,,.
| ore aductment
EY Stade AdIUETMERT.,.
2 stage conection (1)
I R Calraen,
Verfiszsian, .
ke,

Yarsn
Lapgusge_.

5 click the [0K] button.

Average adjustment completed.

The [Average] dialog box appears.
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Initializing the Settings

This section describes how to return the settings to the

default settings. 4 Turn the controller power on and start the Viewer

Application.
> important| If new lenses have been registered, the new
lens information is erased when the settings > important| Check that the controller power is completely
are initialized. turned off and then turn the power on.

It is recommended that you save the new lens
information to a file before performing
initialization.

The saved lens information can be loaded and
re-registered after initialization.

[I1 "saving lens information" (Page 11-7)

Q1 "Loading Lens Information" (Page 11-7)

1 Select [Initialize] from [Maintenance] in the
[Settings] menu.

o s o)
LAmara Satngs_ OAkac
Lamer Settnge... Clealt+L

Aversge Heasurement ¥

System Settmgs._ Cerbraks0

Mantseancs .= Lgrs RapBcament, .
Yarsan Lere Aduetment. ..
Languge... Average Adhusrrent..,
XY Stage Adlustment.,.
T stage conection (1)
4 s CaDranon.
erfizrion,

.

A message confirming that you want to perform
initialization appears.

2 Click the [OK] button.

Viewer Application

Initialization returns the registered lens data to the default settings.

To proceed, press [OK].

After the settings are initialized, the controller power

turns off.
A confirmation message appears.

3 Click the [OK] button.

Viewer Application

Restart the application and turn on the power to the unit.

Exit the Viewer Application.
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Function restriction

If the access level for the user account on the computer in
which the observation application is installed is anything

other than administrator privileges, operations other than teaching measurement.
the specified teaching measurement cannot be performed.

3 Specify the teaching settings file for the specified

Function restriction

Use current PC settings to restrict user access to certain
1 With a user account that has administrator LrETTs
privileges, from the [Settings] menu select Restrict function
[Function restriction]. Teaching settings files (*.vkt, *.csv)

|C:\Users\USERT\Documents|\VK-X3000_Data\teacl|

Fle View Tools | Settings |

Camera Settings... Ctrl+Al+C Save Folder Browse...
Laser Settings... Ctrl+Al+L | |
Average Measurement 3
Parent File Name

Svstem Settings... CErl-AlE+0

— |teach|ng |
Function restriction...
Z Axis Mode i File output folder Browse...
Maintenance » | |
Version
Language... oK Cancel

2 . . A point | [fyouloggedin with a user account that does
Select the [Restrict function] check box. >

not have administrator privileges, the
settings menu for which measurement
conditions change will be unavailable.

Function restriction

Use current PC settings to restrict user access to certain
functions.

Restrict function

Teaching settings files (*.vkt, *.csv) | Browse...

Save Folder Browse...

Parent File Name

|teaching |

File output folder Browse...

0K Cancel
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Confirming the Version Information

You can check information about the system version. You
should check the version when making inquiries or
updating the firmware.

1 Select [Version] from the [Settings] menu.

Fle Wiew Tools || Settings |

Camera Settings... Chri+AlE+C
Laser Settings... Crri+Al+L

Average Measurement »

System Settings... Ctri+Al+0
Z Axis Mode 3
Maintenance 13

[ Version

Language...

The [About VK Viewer] dialog box appears.

2 Check the version information.

Viewer Apphcstion
Version 2.2.0.40

Copyright{c} 2017 KEVENCE CORPORATION. Al rights resarved.
WEVEMIE MDD A TIOM

Firmware - 4.0.17
Hardware - 2.0.2-Y

XY stage frmweara ; 2.0.1
X stage hardware 1 1.0.1
Camera firmware | 1.0.1

For tachnical guestions, comtact | EVENCE drecty.

Lo

Various versions
Viewer Application version

Viewer Application version
Displays the version of the Viewer Application.

Various versions
Displays the versions of each of the firmware and
hardware.

3 click the [OK] bution.

The [About VK Viewer] dialog box closes.
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Setting the Display Units and Number of Decimal Places in Numerical Values

The display units and the number of decimal places for
values and data displayed in the Viewer Application can be
set.

1 Select [Unit/No. of Digits] from the [View] menu.

File || View [|Tools Settings

¥ | Saturation Display F3
Light Intensity Graph F2
Live 3

Display Measurement Conditions
’ Unit/Mo. of Digits...

The [Unit Settings] dialog box appears.

2 Set the display units and the number of decimal

places.
Display Unit pm v
Digits After Decimal |3 v
Cancel

[Display Unit] box

Selects the display units for measured values.
Setting range: mm, um, nm

[Digits After Decimal] box

Selects the number of decimal places in displayed
values.

Settingrange: 0, 1, 2, 3, 4

You can only select [4] if you set [Display
Unit] to [um].

3 Click the [OK] button.
The settings are changed and the [Unit Settings] dialog

box closes.

[ Reterene ) If you click the [Cancel] button, the [Unit
Settings] dialog box closes without
changing the settings.
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Checking the Laser Settings and Life

Laser Settings

1 On the toolbar, click the [Laser Settings] button.

e . -
.I-._-ﬂ_ _ﬂ' J m‘
Camera Settings | Laser Settings | Systemn Settings

- —
The [Laser Settings] dialog box appears.

2 Configure the required settings.

100%
Output Intensity
—<1>
»
Input Intensity
Gamma Multiplier 0.45 ~ %_<3>
Offset 0 % %_<2>
] W/B inversion —<4>
<2>
-30%
Sharpen
Type Mone v
Direction |Landscape v —<5>
Strength | Weak v

Display saturation —<6>

Reset

0K Cancel

<1> y correction graph

Shows how to correct the output intensity for the input
intensity.
<2> Offset slide bar/[Offset] selection box

Adjusts the contrast over the entire image.
Settings range: -50% to 100%

<3> [Gamma Multiplier] drop-down box

Input the value for the y correction graph.
Settings range: 0.3 to 1.75

<4> W/B inversion

Selecting this check box can display the black and white
of the laser image to be reversed.

<5> Real-time edge enhancement

Execute edge enhancement using the [Type],
[Direction], and [Strength] drop-down boxes.
[Type] drop-down box
Selects the type of edge enhancement.
Setting range: Sharpen, Relief
[Direction] drop-down box
Selects the direction to enhance the shade.
Setting range: Horizontal, Vertical

[Strength] drop-down box
Setting range: Weak, Medium, Strong

<6> [Display saturation] check box

Selecting this check box allows you to display areas that
are saturated by the laser reflection intensity (areas that
receive too much light) in red.

3 Click the [OK] button.

The [Laser Settings] dialog box closes.

e Click the [Reset] button to restore the
settings to their previous values.

l Reference .

e Click the [Cancel] button to close the
[Laser Settings] dialog box without
applying the settings.
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Average Laser Life

The average lifespan of the semiconductor laser units fitted
in the VK-X3000 Series are as follows.

Model Laser Average life”
VK-X3050 Red laser Approx. 40,000 hours
VK-X3100 Violet laser Approx. 6,000 hours

* In a room temperature (25°C) environment

Improving the Laser Life

In the VK-X3000 Series, the following measures have been

taken to prevent unnecessary laser deterioration.

* The laser emission time is suppressed to the bare
minimum.

The laser emits light only while scanning.

e The device is equipped with an auto laser off function.
If a predetermined time elapses with the laser emitting
light (when not in use for measurement), the laser turns
off.

You can set the time until the laser light turns off.
For more information about the settings, see
[ "Lighting" (Page A-13).

Reference ;

Checking the Laser Settings and Life

Laser Life Warning Function

When the accumulated laser power-on time reaches the
estimated life time, a laser life warning message window
appears.

Contact your nearest KEYENCE service office.

> imporant [ If the VK-X3000 Series continues to use a
laser that has deteriorated over time, the
repeatability and reliability of the
measurement data decreases.
Measurement may also become impossible
without setting the gain to a high value.

¢ The laser can be used for approximately 50
to 100 hours after the laser life warning
message window appears, but the accuracy
is not guaranteed.

Once the laser life warning message window has
appeared, the laser life warning message

Reference ;

window appears whenever the Viewer
Application is started.
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Adjusting the Camera Settings Brightness

You can adjust the camera brightness.

1 On the toolbar, click the [Camera Settings] button.

B | b

Camera Settings | Laser Settings  Systern Settings

The [Camera Settings] screen appears.

2 Adjust the brightness.

Camera Settings

Brightness
Shutter speed
@® Auto 127
[ | +
O Manual 2.00
- +
F—<1>
Sharpen
oN 5.0 L <o
- ' +
Reset
Cancel

<1> Brightness

A-8

Select a mode for setting the brightness.

* Auto
This is a mode for setting the brightness.
Drag the slider or click [-]/[+] button to
adjust the image brightness. The higher the
value, the brighter the image.
Setting range: 1 to 255

The shutter speed is automatically
adjusted to match the brightness
setting, and the shutter speed will be
changed when the condition of the
sample or the illumination is changed.

Reference ;

* Manual
This is a mode for setting the shutter speed.
Drag the slider or click the [-]/[+] button to
adjust the shutter speed.
The higher the value, the slower the shutter
speed and the brighter the image will be.

Setting range: 0.1 to 300

[ Retrence ) The shutter speed will not change if the
conditions of the sample and lighting
change.

* Digital gain

Sets the camera sensitivity when the scan
mode is the white light interferometry.

In the white light interferometry, the
brightness of the obtained 3D image may be
darker depending on the brightness of the
interference stripes.

When it turns to dark, adjust the brightness
of the entire image by adjusting the camera
sensitivity.

<2> Sharpen

Sets the strength of the edge enhancement.

You can turn this setting on or off by selecting or
clearing the [ON] check box.

Drag the slide bar or click the [-] or [+] buttons to
adjust the image outline.

Settings range: 0.0 to 10.0

3 Click the [OK] button.
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Changing the Display Language

Select your desired language to be displayed on windows
and dialog boxes in the Viewer Application. You can select
Japanese, English, German, Chinese (simplified and
traditional), or Korean.

[ > important| Use the same display language as you are
using for Windows for the Viewer Application
display language.

If this condition is not met, problems may
occur such as jumbled characters, invalid file
input and output, and not being able to edit
CSYV files in Excel. Furthermore, the teaching
setting file may not load correctly after
changing the language.

For example, if you create the teaching file
with the application display language and
computer display language set to Japanese
and then change the application display
language to German, the teaching file that
was created in Japanese will not be loadable.
The environment that the teaching file is
created and used in should be the same.

Setting the Display Language

1 Select [Language] from the [Settings] menu.
The [Language] dialog box appears.

2 Select your desired language from the list.

Language *

English v

Cancel

3 Click the [OK] button.

Next time the system is started, the specified language
will appear on the screen.

VK-X3000 Series Viewer Application Reference Manual

A-9

xipuaddy



xipuaddy

Viewer Application Environment Settings

How to Configure the Environment

1 On the toolbar, click the [System Settings] button.

]
The [System Settings] dialog box appears.

Faius veration most
White Igitt ke faromaty
Spec, Fim

Lighting

Autn sve

Anshyrer

X stage

Teachng

Functon bmet

n Ly Iy

Camera Settings  Laser Settings | Systemn Settings

Description of the Settings

Laser confocal mode
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This setting is only available when you select laser confocal
for the scan mode.
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2 Configure the required settings.

[ "Description of the Settings" (Page A-10)
Click the [OK] button.

A-10

2] Fine mode
Furcus variation mods ] Do nak ot opkic] imsge
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Select the check box to enable fine mode.

Do not capture optical image

Select the check box to not capture color images.

Perform test measurement when measuring film
thickness or film top.

Select the check box to preview measurements.

Capture optical image when measuring a line

Select the check box to capture color images at the
measurement start position when measuring lines.

Automatically filter noisy data

Select the check box to enable noise region processing.
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Allow RPD to be turned off
Select the check box to display RPD check boxes.

e The RPD method cannot be used when
"Measurement mode" is [Transparent target
(Film thickness)], and [Resolution] is [1 Line
(1024 x 1)].

\, Point

* When the measurement mode is [Transparent
target (Top surface)] or [Transparent target
(Film thickness)], the selectable measurement
pitch is only the precision priority.

An algorithm to detect the focal point position
can be selected.

l Reference )

Normally, the RPD (Real Peak Detection) method
is used.

RPD method

This is a method to determine the focal point
position from changes in measurement data by
calculation. Even if measuring at a rougher pitch
(interval) than the peak holding method, the
focal point position can be detected more
accurately than the peak holding method.

Peak holding method

The peak holding method is the system to detect
the position of the objective lens at which the
laser reflection returns most intensely as the
focal point position, by moving up and down the
objective lens at a specified pitch (interval). If
measurement is done with fine pitch to increase
accuracy, the measurement time becomes
longer, and if a rough pitch is used to reduce the
measurement time, the focal point position
cannot be detected accurately.

* Measurement algorithms

Select a measurement algorithm for RPD from the [RPD],

[RPD I] or [RPD II] radio button.

e RPD
A calculation method that suits measurement of
targets that have steep shape changes (fast
responsiveness of waveform shapes).

e RPD I
A calculation method that outputs steep shape
changes and intensity changes.

e RPDII
A calculation method that reduces noise caused by
steep shape changes and intensity changes.

VK-X3000 Series Viewer Application Reference Manual

Viewer Application Environment Settings

Correct reciprocative scan

Select the check box to correct the reciprocative scan.

Automatic Measurement
Set the automatic measurement related.
¢ Double Scan

Select whether to execute the double scan at
measurement from the [Auto], [ON], or [OFF] radio
button.

¢ Measurement Quality

Select the measurement quality at measurement from the
[High Precision], [High Speed], or [Ultra High Speed]
radio button.

* RPD

Select RPD from the [High Precision] or [High Speed]
radio button.

¢ Reset to default

Click to reset the [Automatic measurement] settings to
the default.
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Viewer Application Environment Settings

Focus variation mode

White light Interferometry

This setting is only available when you select focus variation
for the scan mode.
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Functen bme
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Automatically filter noisy data

Select the check box to enable noise region processing.

Automatic Measurement

Set the automatic measurement.
¢ End measurement

Select the assessment for the end of measurement from
the [Auto] or [Manual] radio button.

 HDR
Select whether to use HDR at measurement.

e Pitch
Select the pitch at measurement from the [High Precision]
or [High Speed] radio button.

¢ Reset to default

Click to reset the [Automatic Measurement] settings to
the default.

A-12

This setting is when you set the white light interferometry for
the scan mode.
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Automatically filter noisy data

Select the check box to enable noise region processing.

Automatic Measurement

Set the automatic measurement related.

e Smart HDR
Select whether to use the smart HDR at measurement.

* Measurement Quality
Select the measurement quality at measurement from the
[High Precision], [Standard], [High Speed], or [Ultra High
Speed] radio button.

* Enable average measurement
Select the average intensity for measurement.

* Reset to default

Click to reset the [Automatic Measurement] settings to
the default.
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Spec. Film

Lighting

Viewer Application Environment Settings

This is the setting at the spectral film thickness

measurement.

Ler confacal made

FOCuE vaabon mod
White ight interferometry
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Lightire
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Functen me.

E#] showr refiection gresh

7 "When usng sactrascny
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Show reflection graph

Select the check box to display the reflection graph.

When using spectroscopy, remind user to perform

a reference adjustment.

Select the check box to display a message that makes you
to perform reference adjustment when connecting the

spectroscopy adapter.

P
a refereroe adustrne s,
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These are settings for lighting.
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Select the [Turn off light after a specified time] check box to
automatically turn off the light at the specified time.

Specify the time in the selection box.

Laser Life

The laser power-on time can be confirmed.

Limit coaxial white light intensity

Select the check box to limit the laser intensity of the coaxial

lighting.
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Viewer Application Environment Settings

Auto save

These are settings for saving data automatically.
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Auto save settings

Configure settings for automatically saving shape
measurement data.

* Automatically save after measurement
Select the check box to automatically save measurement
results.

* Save Folder
Specify the save folder by clicking the [Browse] button.
You can check the save destination in the box below the
button.

* File Name Prefix
Enter the character prefixed to the head of the file name
in the auto save.
The file name in the auto save is [File name prefix] [Date
and time of the save (YYYYMMDDhhmmss)].

* Save laser confocal data in .vk4 format
Select the check box to save data measured in laser
confocal mode in vk4 format.

Auto Save Image

Configure settings for automatically saving image
observation data.

* Automatically save after capture
Select the check box to automatically save images when
they are captured.

» Save Folder
Specify the save folder by clicking the [Browse] button.
You can check the save destination in the box below the
button.

* File Name Prefix
Enter the character prefixed to the head of the file name
in the auto save.
The file name in the auto save is [File name prefix] [Date
and time of the save (YYYYMMDDhhmmss)].

* File Format

Select either JPEG or TIFF as the save format.

* Jpeg
Saves data in a compressed form.

e TIFF
Save image without compressing data. The image is
saved at high quality, but the file size increases and
the number of files that can be saved decreases.
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Analyzer

Viewer Application Environment Settings

XY stage

These are settings for the analyzer application that is
started from the Viewer Application.

Ler confacal made
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Auto Start Analyzer Application

Configure settings for when starting the analyzer
application.

 Start analyzer application after saving the measurement
results
Select the check box to start the analyzer application
after saving the shape measurement data.

¢ Open using a template file
Select the check box to use a template and start the
analyzer application.

* Template File
Specify the template file that you want to use with the
[Browse] button.
You can check the template file in the box below the
button.

Analysis Application Preference

Select the analyzer application that you want to run by
selecting [Multifile Analyzer] or [Analyzer application].

These are settings for the XY stage.
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Set the stroke amount for the XY stage.
The default value is 100 mm.

Movement Amount Per Pulse

Set the amount of movement per pulse.
The default value is 0.3125 pym.

Movement Speed

Set the movement speed for the XY stage.

* Lowest Speed
Set the open speed for the XY stage.
The default value is 32 pps.
* Fastest Speed
Set the fastest moving speed.
The default value is 32,000 pps.

* Acceleration Time
Set the acceleration time when moving.

The default value is 100,000 ps.

Move to Origin
Click this button to set the XY stage origin.

Move to origin after exiting Viewer

Select the check box to return the XY stage to the origin
point when exiting the Viewer Application.
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Viewer Application Environment Settings

Teaching

These are settings for teaching.
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Start analyzer application after teaching when
inspection mode is off
Select the check box to start Multifile Analyzer

automatically after measuring teaching when inspection
mode is off, and display the results.

Inspection mode

Perform the setting when executing teaching in the
inspection mode.

* File save preferences

Select whether to save measurement results of teaching
from the [Always save VK file] or [Never save VK file]
radio button.

A-16

* File output preferences

¢ QOutput to specified EXCEL file (*.xls, *.xIsx, *.xlsm)
Select the check box to output a result to a specified

Excel file.

Select the output method of the result from the [Next]
or [Right] radio button.
Use quick parts to determine the report layout in

Excel.

Create a template so that quick parts that you want to
output are put into cells and the required information is

automatically output into the desired cells.
The list of quick parts are shown below.

Output content | Quick parts Supplementary
Teaching point |[TeachingNumber] |This refers to the
number 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

[AnalysisTemplate
Name]

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

Measurement  |[AnalysisName] This refers to the

name name of a
measurement mode.

Main image [Mainlmage] This refers to a color

image of depth
composition.

Profile graph

[Graphlmage]

This refers to an

image image of profile
lines.
Name of [Element1Name] |This refers to the
element 1 name of a
measurement line.
Number of [Element2Number] |This refers to the
element 2 number of a
measurement tool.
Name of [Element2Name] | This refers to the
element 2 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.

e QOutput image data
Select the check box to include image data to the

output data.

¢ Qutput profile data as CSV
Select the check box to save the profile graph of the
profile measurement automatically to a CSV file.
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Troubleshooting

Problem

Possible cause

Remedy

The optical image is not
displayed.

Camera is not selected for live display.

Select [Camera] from [Live] in the [View] menu.

The objective lens is not set correctly on the

revolver.

Set the objective lens correctly.
07 "vK-X3000 Series User's Manual”

The image is not focused.

Adjust the focus.
[0 "Adjusting Focus" (Page 3-3)
[0 "vK-X3000 Series User's Manual”

The cable is not connected.

Connect the cable.
I:D "VK-X3000 Series User's Manual"

The cable is broken.

Contact the local sales representatives or the nearest

KEYENCE office.

The lighting is too dark.

Adjust the shutter speed.
I:D "Optical Image Brightness and Light Settings"
(Page 3-6)

The USB cable is not connected.

Connect the USB cable.
[0 "vK-X3000 Series User's Manual”

The USB cable is broken.

Replace the USB cable.
[0 "vK-X3000 Series User's Manual’

The optical image is not updated.

The optical image is paused.

Click [Back to Live Image] button to cancel pause.

ED "Step 1: Pause" (Page 4-4)

The laser image is not displayed.

The objective lens is not set correctly on the

revolver.

Set the objective lens correctly.
[0 "vK-X3000 Series User's Manual’

The cable is not connected.

Connect the cable.
[0 "vK-X3000 Series User's Manual”

The cable is broken.

Replace the cable.
[0 "vK-X3000 Series User's Manual’

The filter selection and brightness
adjustment are not correct.

Reselect the filter selection and readjust the
brightness.
I:D "Laser Brightness Adjustment" (Page 3-8)

The image is not focused.

Adjust the focus.
[0 "Adjusting Focus' (Page 3-3)
Q1 "vK-X3000 Series User's Manual”

VK-X3000 Series Viewer Application Reference Manual
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Installation

This section describes the operating environment required to install the Viewer Application and Image Stitching Module (VK-
H3J), and white light interferometry module (VK-H3I), and also describes the procedure for installing the software.

Operating Environment

The control PC on which the Viewer Application and Image Stitching Module, and white light interferometry module are
installed must satisfy the following requirements.

Operating environment

oS Windows 10/11 Pro 64-bit version must be pre-installed.
CPU Intel® Core™ i5-11600 or later

Memory At least 16 GB

USB port USB2.0x2,USB3.0x 1

Video card NVIDIA® T400 2GB

Display resolution 1920 x 1080 pixels

* Log on to the control PC with your user account using administrator privileges.

* Set all of the power settings to “None” on the Power Options Properties dialog box for the control PC.

e During measurement, the sleep feature of the energy saving function is disabled.

e When you perform the sleep operation from the Start Menu, the PC goes into sleep mode even if
measurement is in progress. In this case, measurement is interrupted and the measurement resuit will
not be saved.

* While the Viewer Application is in use (during telecommunication with the controller), using the Windows
sleep feature may result in the controller being disconnected when recovering from sleep mode.

¢ While communicating with the controller, do not put it to sleep or pause.

To put the PC into sleep mode or hibernation mode, turn off the controller power.

e If communications with the controller are disconnected, turn off the power to the controller and turn it on
again.

¢ While communicating with the controller, do not disconnect the USB cable.

* When using external media like USB device or HDD (Hard Disk Drive) at the same time, connect them to
ports attached to a different root hub. If the other USB devices are inserted and removed to and from the
same root hub as that of this unit, they all may malfunction.

A-18 VK-X3000 Series Viewer Application Reference Manual



Reinstalling the Viewer
Application

Place the Viewer Application DVD-ROM into the CD/DVD
drive of the control PC and install the application following
the on-screen instructions.

‘l

l Reference

¢ The software must be installed on the
Administrator user account on the Windows 10
Pro control PC.

Point

¢ Uninstall the currently installed application
before updating or reinstalling the application.

* |f the [User Account Control] dialog box
appears when updating or reinstalling the
application software, click [Yes].

When the Viewer Application is installed, the
USB driver is also installed.

Set the Viewer Application DVD-ROM into the CD/
DVD drive mounted on the control PC.

The installation software starts automatically and the
installation wizard window appears.

Read the license agreement and select the [l accept
the terms in the License Agreement] check box.

Please read the License Agresment

Lpftware Licenze Agreement

NOTICE TO 'USER: PLEASE READ THIS
§ [SOFTWARE LICENSE AGREEMENT

(THIS “AGREEMENT ™} CAREFLILLY. BY
USING ALL OR ANY PORTION OF THIS
SOFTWARE, YOU ARE AGREEING TO
BE BOUND BY ALL THE TERMS AND
CONDITONS OF THI® AGREEMENT. IF
TOU DO NOT AGREE TO ANY TERMS
(OF THIS AGREEMENT, DO NOT USE

Cancel

Installation

3 Click the [Install] button.

Please read the License Agresment

Lpftware Licenze Agreement

NOTICE TO USER: PLEASE READ THIS
j [SOFTWARE LICENSE AGREEMENT

(THIS “AGREEMENT ™) CAREFLILLY. BY
USING ALL OR ANY PORTION OF THIS
SOFTWARE, YOU ARE AGREEING TO
BE BOUTND BY ALL THE TERMS AND
CONDITONS OF THIS AGREEMENT. IF
TOU DO NOT AGREE TO ANY TERMS
OF THIS AGREEMENT, DO NOT USE

e coTTII ATIT

The installation starts. After it is completed, a
confirmation message appears.

Click the [Finish] button.

Completed the VK-X 3000 Yiewer
Application Setup Wizard

ich the Firish buthon o exit the Sebup Wizard,

The installation is completed.
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Installation

Installing the Image Stitching
Module

Place the Image Stitching Module CD-ROM into the CD/
DVD drive of the control PC and install it following the on-
screen instructions.

\ pont ° The software must be installed on the
Administrator user account on the Windows 10
Pro control PC.

¢ Uninstall the currently installed application
before updating or reinstalling the application.

* |f the [User Account Control] dialog box
appears when updating or reinstalling the
application software, click [Yes].

1 Set the Image Stitching Module CD-ROM into the
CD/DVD drive mounted on the control PC.
The installation software starts automatically and the
installation wizard window appears.

2 Read the license agreement and select the [l accept
the terms in the License Agreement] check box.

Pleass read the License Agresment

Epftware License Agreement

NOTICE TO USER: PLEASE READ THIS
SOFTWARE LICENSE AGREEMENT
(THIS “AGREEMENT ™} CAREFLILLY. BY
8 |USING ALL OR ANY PORTION OF THIS
SOFTWARE, YOU ARE AGREEING TO
BE BOUND BY ALL THE TERMS AND
CONDITONS OF THIS AGREEMENT. TP
TOU DO NOT AGREE TO ANY TERMS
OF THIS AGREERMENT, DO WOT USE

e coaTTIITATIT

Cancel

3 Click the [Install] button.

Please read the License Agresment

Lpftware Licenze Agreement

NOTICE TO USER: PLEASE READ THIS
SOFTWARE LICENSE AGREEMENT
(THIS “AGREEMENT ™) CAREFLILLY. BY
s |[USING ALL OR ANY PORTION OF THIS
SOFTWARE, YOU ARE AGREEING TO
BE BOUND BY ALL THE TERMS AND
CONDITONS OF THIS AGREEMENT. IF
TOU DO NOT AGREE TO ANY TERMS

§ |OF THIS AGREEMENT, DO NOT USE

e eaTTIE ATIT

The installation starts. After it is completed, a
confirmation message appears.

Click the [Finish] button.

Completed the VK-X3000 Image
Stitching Application Setup Wizard

idi the Finish buthon to ext the Setup Wizard,

Once the first installation (the image stitching function
for laser confocal) is completed, the second installation
wizard (the image stitching function for focus variation)
window appears.

Repeat steps 2 to 4.

The installation is completed.
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Uninstallation

This section describes the procedure for uninstalling the

Viewer Application and Image Stitching Module. 4 ciick the [Uninstall] button.

i 1 H H 1 G tees Apps & features
Uninstalling the Viewer Application E‘f"y_“_m
[— B
i e E— -w.
\ ront ° Thesoftware must be installed on the P o- s
Administrator user account on the Windows 10 s i ]
Pro control PC. L [ e | B

* If the [User Account Control] dialog box
appears when uninstalling the application, click
[Yes]. " o

a e A I
. kv s

1 . . The Viewer Application is removed.
On the Windows task bar, select [Settings] from the

[Windows] button.
The [Settings] window appears.

If a confirmation message to delete shared
files appears, click the [Yes] button for all to
delete.

\, Point

2 Click [Apps].

The [Apps & features] window appears.

3 Select [VK-X 3000 Viewer Application] and click

[Uninstall].
& toes Apps & features
iz E Seickey Hoams LeL

H Spsoren 240
o Bt Protizicn

[_]
a-nw e 1
H.lfw\- ety e v!.
. ......... E
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Uninstallation

Uninstalling the Image Stitching

Module

4 Ciick the [Uninstall] button.

v

Apps & features

\, Point

* If the [User Account Control] dialog box =
appears when uninstalling the application, click

[Yes].

¢ The software must be uninstalled on the
Administrator user account on the Windows 10
Pro control PC.

| LA T
R
T e v
0 e oyt
i st

L

1 On the Windows task bar, select [Settings] from the
[Windows] button.
The [Settings] window appears.

2 Click [Apps].

The application is removed.

If a confirmation message to delete shared
files appears, click the [Yes] button for all to
delete.

\, Point

0 5 Repeat steps 4 to 5.

B | 2 The Uninstallation is completed.
’ \ s The Image Stitching Module for focus
O = F variation and laser confocal are installed.

If you remove one application, they will both
be removed.

The [Apps & features] window appears.

w

Select [VK-X3000 Image Stitching Application] and

click [Uninstall].
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WARRANTIES AND DISCLAIMERS

KEYENCE warrants the Products to be free of defects in materials and workmanship for a period of one (1) year from
the date of shipment. If any models or samples were shown to Buyer, such models or samples were used merely to
illustrate the general type and quality of the Products and not to represent that the Products would necessarily conform
to said models or samples. Any Products found to be defective must be shipped to KEYENCE with all shipping costs
paid by Buyer or offered to KEYENCE for inspection and examination. Upon examination by KEYENCE, KEYENCE, at
its sole option, will refund the purchase price of, or repair or replace at no charge any Products found to be defective.
This warranty does not apply to any defects resulting from any action of Buyer, including but not limited to improper
installation, improper interfacing, improper repair, unauthorized modification, misapplication and mishandling, such as
exposure to excessive current, heat, coldness, moisture, vibration or outdoors air. Components which wear are not
warranted.

KEYENCE is pleased to offer suggestions on the use of its various Products. They are only suggestions, and it is
Buyer's responsibility to ascertain the fitness of the Products for Buyer’s intended use. KEYENCE will not be
responsible for any damages that may result from the use of the Products.

The Products and any samples ("Products/Samples") supplied to Buyer are not to be used internally in humans, for
human transportation, as safety devices or fail-safe systems, unless their written specifications state otherwise. Should
any Products/Samples be used in such a manner or misused in any way, KEYENCE assumes no responsibility, and
additionally Buyer will indemnify KEYENCE and hold KEYENCE harmless from any liability or damage whatsoever
arising out of any misuse of the Products/Samples.

OTHER THAN AS STATED HEREIN, THE PRODUCTS/SAMPLES ARE PROVIDED WITH NO OTHER
WARRANTIES WHATSOEVER. ALL EXPRESS, IMPLIED, AND STATUTORY WARRANTIES, INCLUDING,
WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
AND NON-INFRINGEMENT OF PROPRIETARY RIGHTS, ARE EXPRESSLY DISCLAIMED. IN NO EVENT SHALL
KEYENCE AND ITS AFFILIATED ENTITIES BE LIABLE TO ANY PERSON OR ENTITY FOR ANY DIRECT,
INDIRECT, INCIDENTAL, PUNITIVE, SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING, WITHOUT
LIMITATION, ANY DAMAGES RESULTING FROM LOSS OF USE, BUSINESS INTERRUPTION, LOSS OF
INFORMATION, LOSS OR INACCURACY OF DATA, LOSS OF PROFITS, LOSS OF SAVINGS, THE COST OF
PROCUREMENT OF SUBSTITUTED GOODS, SERVICES OR TECHNOLOGIES, OR FOR ANY MATTER ARISING
OUT OF OR IN CONNECTION WITH THE USE OR INABILITY TO USE THE PRODUCTS, EVEN IF KEYENCE OR
ONE OF ITS AFFILIATED ENTITIES WAS ADVISED OF A POSSIBLE THIRD PARTY’S CLAIM FOR DAMAGES
OR ANY OTHER CLAIM AGAINST BUYER. In some jurisdictions, some of the foregoing warranty disclaimers or
damage limitations may not apply.

BUYER'S TRANSFER OBLIGATIONS:

If the Products/Samples purchased by Buyer are to be resold or delivered to a third party, Buyer must provide such
third party with a copy of this document, all specifications, manuals, catalogs, leaflets and written information provided
to Buyer pertaining to the Products/Samples.
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Specifications are subject to change without notice.
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