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Introduction

This manual describes the handling, operating procedures and precautions for the 3D Surface Profiler VK-
X3000 Series.

Read this manual before using the product in order to achieve maximum performance. Keep this manual
in a safe place after reading it so that it can be used at any time.

Symbols

This manual uses the following symbols to show important information at a glance.
Be sure to read these messages carefully.

4 Indicates a hazardous situation which, if not avoided, will result in death or
DANGER
serious injury.

Indicates a hazardous situation which, if not avoided, could result in death
WARNING
or serious injury.

A Indicates a hazardous situation which, if not avoided, could result in minor
CAUTION
or moderate injury.

Indicates a situation which, if not avoided, could result in product damage
NOTICE
as well as property damage.

g 08| 0|0

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.

[:D Indicates reference pages in this manual or other manual.

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 erro-
neous omission, contact your nearest KEYENCE office.

* |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.



Safety Information for the VK-X3000 Series

To prevent damage and to correctly use the 3D Surface Profiler VK-X3000 Series (hereafter referred to as
VK-X3000 Series), follow the precautions below.

B General Precautions

* Do not use this product for the purpose to protect a human body or a part of a human body.

* Do not use this product in a hazardous location and/or potentially explosive atmosphere.

* Do not use this product in an application that may cause death, serious injury or serious

property damage due to a failure with this product should occur, such as nuclear power

plants, on aircraft, trains, ships, or vehicles, used within medical equipment, playground

equipment, roller coasters and other rides, etc.

¢ Unplug the AC power cord first before replacing the fuse. Failure to do so may cause
damage or electric shock.

¢ If you do not use this product as prescribed by KEYENCE, the product protections may
not function correctly.

A\ VARNING| | « You must perform a sufficient risk assessment for the machine where this product is to be

installed prior to installing this product. Provide appropriate protective fail-safe measures on

the machine independent from this product in case a failure with this product should occur.

B Precautions for use

¢ Confirm that the components of our product are working normally before use.

¢ Considering the possibility of our product failing, use the product after implementing
sufficient safety measures to prevent any damage.

¢ Do not allow any foreign material to enter inside. It may result in fire, electric shock,
malfunction or accident.

A v * Never remove the plastic housing of the VK-X3000 Series. Touching the inside may result
in an electric shock.

* The VK-X3000 Series is grounded to the case. Make sure that the device is properly
insulated if installed in a high-noise environment or a positive ground situation. Failure to
do so may cause damage or electric shock.

* Do not stare at the LED light or specularly reflected beam.

* Do not touch the lens revolver while it is moving. Doing so risks catching hands or fingers
in the mechanism.

¢ Insertion precautions
Do not place your hand between the stage and the unit. Doing so may result in your hand
getting caught and subsequent injury.
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* Regularly back up all data saved on the control PC. This mitigates the risk of data loss.
Additionally, if the control PC needs to be repaired, make sure to back up data before
sending it in for repairs.

* Please note we cannot guarantee the function and performance of products that are
modified or used outside of the ratings shown in the specifications.

¢ When our product is used in conjunction with equipment from other companies, the
normal function and sufficient performance may not be attained depending on the
condition of use and the environment. Be sure to make sufficient assessment before such
use.

¢ Since the VK-X3000 Series uses precision optics, avoid any vibration or shocks. Doing so
may cause damage.

¢ Make sure that the power of the VK-X3000 Series is turned off before removing/inserting
the power cable, controller cable, or camera cable. Doing so may cause failure.

* Make sure that the lens does not come in contact with the sample. Doing so may cause
damage.

* Do not place objects that weigh more than 5.0 kg on the standard XY stage or more than
3.0 kg on the motorized XY stage. Doing so may cause damage.

* Do not turn the power off during measurement. Otherwise, some or all of the settings may
be lost.

* Except for when replacing the lens, do not touch the motorized revolver. Doing so may
cause failure.

* Do not rotate the motorized revolver with your hands when it is turned on. Doing so may
cause failure.

* Make sure that the ambient temperature is stable during measurements.
* Wait one hour or more for preheating after turning on the power before taking
measurements.
DX+ When the objective lens is dirty, clean it with compressed air. If the dirt persists, use
a cotton swab dipped in alcohol.
* Make sure that the device is not subject to vibration during measurement. It is
recommended that an anti-vibration stand be used.

B Precautions for abnormalities

Turn off the power immediately in the following cases. Using the unit in an irregular state
could cause fire, electric shock, or an accident. Contact your nearest KEYENCE office for
repair.

ARG | | If water or foreign material enters inside the VK-X3000 Series.

* If the unit is dropped or the case is damaged.

¢ If the VK-X3000 Series emits smoke or odors.

Back up all data saved on the control PC before sending it in for repairs. The repair procedure
carries a risk of data loss.
Additionally, regular periodic backups are recommended.
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B Precautions for installation

Set the VK-X3000 Series on a level surface to avoid damage or injury.

* Do not block the controller ventilation slots. Internal temperature increases may result in
damage.

Avoid installation in the following locations. Doing so may cause failure.

* Locations where the device will be subject to direct vibrations

¢ Locations where the ambient temperature drops below 15°C or exceeds 28°C

* Locations where the ambient humidity drops below 20% RH or exceeds 80% RH (no
condensation)

¢ Locations where the temperature changes rapidly

¢ Locations where the device will be exposed to a direct breeze from an air conditioner
* Locations where there are corrosive gases or volatile inflammable materials

* Locations with large amounts of airborne dust, salt, iron or greasy fumes

¢ Locations with a risk of exposure to water, oil or chemical droplets

¢ Locations where a strong magnetic or electric field is generated

* Locations where the device may be exposed to direct sunlight, wind, or rain

* Locations where the voltage varies greatly

It is recommended that the VK-X3000 Series be installed on a commercially available
anti-vibration stand.

H Precautions for the power supply

* The VK-X3000 Series is Class | appliance. When installing this device, connect the
protective grounding terminal of the power supply cord set to the protective grounding
conductor of the installation location. Otherwise, it may cause electric shock or product
damage.

* Do not bend forcefully or put any heavy objects on the power cable. Doing so may lead to
a cable break, resulting in fire or electric shock. Do not use a damaged cable.

* Make sure to use the VK-X3000 Series under proper power supply voltage; otherwise, an
electric shock, fire or product malfunctions may occur.

* The power supply cord set is not provided with the VK-X3000 Series. Use a power cable
that complies with the regulations and standards in the country or the region in which the
VK-X3000 Series are used.
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H Precautions for transportation

¢ When transporting the VK-X3000 Series, carry it by holding the base handle. Carrying the
device by the measurement portion may damage it. There is also a chance of injury or
damage if the device falls.

* Carry the measurement portion of the device by the recessed portions on the front and
back of the unit.

* Be sure to secure the motorized revolver and XY stage with a locking bracket before
transportation. Be sure to also secure the Z stage using the focusing handle.

Motorized XY stage Standard XY stage

(=) (&
Q
3 /
< C
% Fixing knob \
Bracket
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Since the VK-X3000 Series uses precision optical parts, avoid any vibration or shocks.
Doing so may cause damage.

Be sure to remove the objective lenses and ring illuminations from the revolver when
transporting. Doing so may cause damage.

Be sure to use packaging materials specified by KEYENCE for transportation. Doing so
may cause damage.

The VK-X3000 Series is a high precision optical instrument. Sudden changes in
temperature may result in damage, including condensation and misalignment of the
optical axis. Leave the device at room temperature (between 15°C and 28°C) for 24 hours
after unpacking it.

The removed brackets and the lens cases are required when the VK-X3000 Series is

transported. Do not discard, be sure to store these pieces in a secure location.

H Precautions for storage

Store the device in its packaging if it will not be used for a long period of time. Doing so
may cause failure.

Avoid storing in the following locations. Doing so may cause failure.

Locations where the device will be subject to direct vibrations
Locations where the ambient temperature drops below 0°C or exceeds 40°C

Locations where the ambient humidity drops below 20% RH or exceeds 80% RH (no
condensation)

Locations where the temperature changes rapidly

Locations where there are corrosive gases or volatile inflammable materials
Locations with large amounts of airborne dust, salt, iron or greasy fumes
Locations with a risk of exposure to water, oil or chemical droplets
Locations where a strong magnetic or electric field is generated

Locations where the device may be exposed to direct sunlight, wind, or rain

Locations that are unstable or where the device may fall

H Other precautions

If the VK-X3000 Series gets dirty, clean it with a dry cloth.
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Safety Precautions on Laser Products

The VK-X3000 Series employs a semiconductor laser as the light source.

Model VK-X3050 VK-X3100
Wavelength 661 nm (Red laser) 404 nm (Violet laser)
Output 1.0 mw 1.0 mw
Laser class Class 2 Laser Product (IEC60825-1,FDA(CDRH) Part 1040.10%)

* The laser classification for FDA(CDRH) is implemented based on IEC60825-1 in accordance with the

requirements of Laser Notice.

B VK-X3050

LASER RADIATION

RAYONNEMENT LASER

DO NOT STARE INTO BEAM

NE PAS REGARDER LE FAISCEAU

661nm
Output 1.0mW

Wavelength

Longueur d’onde 661nm
Emission 1.0mW

CLASS 2 LASER PRODUCT
IEC/EN 60825-1: 2014

B VK-X3100

LASER RADIATION

APPAREIL A LASER DE CLASSE 2
NF EN 60825-1 : 2014

RAYONNEMENT LASER

DO NOT STARE INTO BEAM

NE PAS REGARDER LE FAISCEAU

Wavelength 404nm
1.0mwW

Output

Longueur d’onde
Emission

404nm
1.0mwW

CLASS 2 LASER PRODUCT
IEC/EN 60825-1 : 2014

APPAREIL A LASER DE CLASSE 2
NF EN 60825-1 : 2014

L—3%
E—LZDEFAFHRVIL

B OE 661nm
H oA 1.0mwW

2L —HEE JIS C6802 2014

L—3%
E—LEZEDZEITAZTFHWVIL

B OE 404nm
H oA 1.0mwW

JZR2L—HEE JIS C6802 2014

* This product complies with EN 60825-1:2014+A11:2021.

Make sure to comply with the items below. Not doing so may result in eye, skin, or other injuries.

Precautions for Class 2 Laser Products

* Use of controls, adjustments or procedures other than those specified herein may result
in hazardous laser radiation exposure.

* The VK-X3000 Series is not equipped with a mechanism to stop laser light emissions
during disassembly. Never disassemble this product.

¢ Do not stare at the laser or specularly reflected beam.

* Do not intentionally point the laser beam at people.

T * Make sure to stop laser beam emissions before cleaning the laser beam window.

* Be careful of the path of the laser beam.
If there is the possibility that the operator may be exposed to the specular or diffuse
reflections, block the beam by installing a protective enclosure. Install the VK-X3000
Series so that the path of the laser beam is not at eye level.

* It is recommended that you erect a protective barrier around the VK-X3000 Series to
prevent people from coming close to it while in use.

* It is recommended that protective eyewear is worn when using the VK-X3000 Series.

* Do not operate this product using any methods that are not described in this manual.
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Label Location

Warning/explanation label
/. (Japanese/English/French)
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Laser Aperture

Use the warning/explanation label provided in this product package that is applicable to the country or
region that this product is to be used.
You can paste the warning/explanation label attached onto this product.
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Précautions de sécurité relatives au produit laser

La source lumineuse de ce produit est un laser a semi-conducteur.

Modéle VK-X3050

VK-X3100

Longueur d'onde |661 nm (laser rouge)

404 nm (laser violet)

Sortie 1,0 mw

1,0 mW

Classe du laser

Appareil laser de classe 2 (CEI60825-1, FDA(CDRH) partie 1040.10%)

* La classification laser pour la FDA (CDRH) des Etats-Unis est basée sur la norme CEI60825-1,

conformément aux exigences du document Laser Notice relatif aux lasers.

B VK-X3050

LASER RADIATION

RAYONNEMENT LASER

DO NOT STARE INTO BEAM

NE PAS REGARDER LE FAISCEAU

661nm
Output 1.0mW

Wavelength

Longueur d’onde 661nm
Emission 1.0mW

CLASS 2 LASER PRODUCT
IEC/EN 60825-1: 2014

B VK-X3100

LASER RADIATION

APPAREIL A LASER DE CLASSE 2
NF EN 60825-1 : 2014

RAYONNEMENT LASER

DO NOT STARE INTO BEAM

NE PAS REGARDER LE FAISCEAU

Wavelength 404nm
1.0mwW

Output

404nm
1.0mwW

Longueur d’onde
Emission

CLASS 2 LASER PRODUCT
IEC/EN 60825-1 : 2014

APPAREIL A LASER DE CLASSE 2
NF EN 60825-1 : 2014

L—3%
E—LZDEFAFHRVIL

B OE 661nm
H oA 1.0mwW

2L —HEE JIS C6802 2014

L—3%
E—LEZEDZEITAZTFHWVIL

B OE 404nm
H oA 1.0mwW

JZR2L—HEE JIS C6802 2014

* Ce produit est conforme a la norme EN 60825-1:2014+A11:2021.

Veillez a respecter les consignes mentionnées ci-dessous. Le non-respect de ces consignes peut
provoquer des Iésions oculaires, des Iésions cutanées ou d’autres blessures.

Précautions relatives aux produits laser de classe 2

¢ N’effectuez aucun contréle ou ajustement basé sur une procédure quelconque, sauf
notification contraire dans le manuel d’instructions. Vous risquez de provoquer une
exposition a un rayonnement.

* Ne démontez pas, ne remodelez pas ou ne réparez pas ce produit. L’émission du laser
n’est pas bloquée automatiquement lors du démontage du produit.

* Ne fixez pas le faisceau laser ni son reflet dans une surface de type miroir.

* Ne dirigez pas le faisceau vers d’autres personnes ou vers des zones ou d’autres
personnes sans rapport avec le fonctionnement du laser pourraient étre présentes.

¢ Assurez-vous d’arréter I'émission du faisceau laser lorsque vous nettoyez I'ouverture du

AANETSSEIET faisceau laser.

¢ Le non-respect de cette consigne peut provoquer une exposition a un rayonnement.

* Prenez garde au trajet du faisceau laser.
S’il existe un risque que I'opérateur soit exposé au faisceau laser réfléchi par une réflexion
spéculaire ou diffuse, bloquez le faisceau ; installez pour cela une enceinte avec des
caractéristiques de réflectivité appropriées. Installez les produits de maniére a ce que le
faisceau laser ne soit pas a la hauteur des yeux.

* Nous vous recommandons d’installer une enceinte protectrice autour de ce produit afin
d’éviter que toute personne ne s’en approche pendant son utilisation.

¢ |l est recommandé de porter des lunettes de protection lors de I'utilisation de ce produit.

* Nutilisez pas ce produit d’'une autre maniére que celle décrite dans le manuel d’utilisation.
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[KEYENCE CANADA INC.
6775 Financial Dr., Suite 400, Mississauga, ON. L5N 0A4, Canada]

Emplacement de I'étiquette

-
([
e

i

— —

Etiquette d’avertissement/explication
(japonais/anglais/frangais)

Ouverture laser

Utiliser I'étiquette d’avertissement/explication fournie dans la boite de ce produit, applicable au pays ou
a la région dans laquelle ce produit doit étre exploité.

Il est possible de coller I'étiquette d’avertissement/explication collée sur ce produit.
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Laser Safety Measures

The VK-X3000 Series is equipped with the following items.

1 Laser radiation emission warning light
Turning on the main power turns on the laser radiation emission warning light, indicating that the laser
is being emitted.

2 Laser warning/explanation label

A laser warning/explanation label is attached to the VK-X3000 Series.

3 Laser Aperture

The laser is emitted from the end of the lens.
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Mesures de sécurité relatives au laser

Les appareils de la série VK-X3000 comportent les éléments suivants.

1 Voyant d'avertissement d’émission de rayonnement laser
Le voyant d’'avertissement d’émission de rayonnement laser s’allume a la mise sous tension de
'appareil, indiquant que le laser est en cours d’émission.

2 Etiquette d’avertissement/d’explication concernant le laser
Une étiquette d'avertissement/d’explication concernant le laser est collée sur les appareils de la série

VK-X3000.

3 Ouverture du laser

Le laser est émis depuis I'extrémité de I'objectif.

VK-X3000 Series User’s Manual 11



Safety precautions on LED product

12

The degrees of risk for this product are as follows.

Light source Risk group*
Coaxial illumination Risk group 1
Ring illumination Risk group 1

* LED product is classified as shown below according to IEC 62471.

e Exempt Group
Risk Group 1 (Low-Risk)

Does not pose any photobiological hazard.

Does not pose a hazard due to normal behavioral limitations on expo-
sure.

¢ Risk Group 2 (Moderate-Risk) Does not pose a hazard due to the aversion response to ver bright light

¢ Risk Group 3 (High-Risk)

sources or due to thermal discomfort.

May pose a hazard even for momentary or brief exposure.

VK-X3000 Series User’s Manual



Mesures de sécurité relatives au produit LED

Les degrés de risque de ce produit sont indiqués ci-dessous.

Source lumineuse Risk group*
Eclairage coaxial Risk group 1
Eclairage annulaire Risk group 1

* Le produit LED est classé de la fagon indiquée ci-dessous selon la norme CEI 62471.

¢ Groupe sans risque Ne présente aucun risque photobiologique.

Risk Group 1 (faible risque) Ne présente aucun risque en raison des limites d'exposition en
condition d'utilisation normale.
¢ Risk Group 2 (risque modéré) Ne présente aucun risque en raison de la réponse d’aversion pour les
sources lumineuses trés éclatantes ou en raison de linconfort
thermique.
¢ Risk Group 3 (risque élevé) Peut présenter un risque méme en cas d’exposition momentanée ou
courte.
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Precautions on Regulations and Standards

CE Marking

Keyence Corporation has confirmed that this product complies with the essential requirements of the
applicable EU Directive, based on the following specifications. Be sure to consider the following specifi-
cations when using this product in the Member State of European Union.

B EMC directive
¢ Applicable standard: EN61326-1, Class A

¢ Be sure to use all the input and output cable of 30 m or less.
¢ This product is intended to be used in an industrial electromagnetic environment.

These specifications do not give any guarantee that the end-product with this product incorporated com-
plies with this essential requirements of EMC Directive.

The manufacturer of the end-product is solely responsible for the compliance on the end-product itself
according to EMC Directive.

B Machinery Directive

¢ Applicable Standard: EN ISO 12100
EN61010-1
ENIEC 61010-2-120
EN60825-1 Class 2 laser product
EN62471  Risk Group 1
* Overvoltage Category Il
¢ Use this product under pollution degree 2.
¢ Use this product at an elevation of 2,000 meters or below.
¢ Indoor use only.

¢ This product is designed as a Class | equipment. Be sure to connect the protective earthing terminal on
the AC power cable to the protective earthing conductor in the building installation.

* The AC power inlet falls under a disconnecting device.

Install this product to be able to remove the AC cord set from the AC power inlet in abnormal situations
immediately.

CSA Certification

This product complies with the following CSA and UL standards and has been certified by CSA.
* Applicable standard: CAN/CSA C22.2 No. 61010-1
UL61010-1
Be sure to consider the following specifications when using this product as a product certified by CSA.
* Overvoltage Category Il
¢ Use this product under pollution degree 2.
¢ Install this product at an altitude of 2000 m or less.
¢ Indoor use only.

* This product is designed as a Class | equipment. Be sure to connect the protective earthing terminal on
the AC power cable to the protective earthing conductor in the building installation.

e The AC power inlet falls under a disconnecting device.

Install this product to be able to remove the AC cord set from the AC power inlet in abnormal situations
immediately.
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Organization of This Manual

C

J

Chapter . This chapter describes the principles of the VK-X3000 Series, the contents of the
Getting Started .
packaging, and the names of each part.
' Y
Chapter This chapter describes how to assemble the measurement unit and base, and
Set-Up .
2 how to connect each device.
A J
' Y
Chapter . This chapter describes the preparation and basic adjustments to be made before
Before Measuring ,
3 taking measurements.
A J
' Y
Chapter )
4 Accessory Installation This chapter describes the optional devices and how to install them.
A J
' Y
Chapter . This chapter describes how to clean the objective lenses and adjustment mirrors,
Maintenance
5 as well as how to replace the fuses.
A J
. . . .p . This chapter describes the specifications and dimensions of the VK-X3000
Appendix || Dimensions/Specifications

Series.
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Chapter

Getting Started

This chapter describes the principles of the VK-
X3000 Series, the contents of the packaging, and
the names of each part.

Overview of the VK-X3000 Series ............... Page 1-2
Unpacking Procedure ..........ccccocoveveiiinnnenn. Page 1-10
Checking the Package Contents ............... Page 1-12
Checking the Installation Environment ...... Page 1-15
Part Names and Functions ............ccc.c....... Page 1-16
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Overview of the VK-X3000 Series

This manual gives a summary of the VK-X3000 Series, which
offers both magnified observation and shape measurements.
The White Light Interferometer 3D Laser Scanning Microscope
VK-X3000 Series is a magnified observation and measurement
system that measures roughness on the surface of samples that
are passed through a lens in the same manner as a microscope
to be observed and magnified. It also possesses a measuring
microscope that can analyze samples to quantify shape and
roughness.

Measurement Methods

The VK-X3000 Series employs three methods for measuring
surface shapes of the object, which are described herein.

Focus variation

This measurement method captures multiple optical images
while the objective lens moves up and down, and obtains the
object height information (shape) by calculating the lens focus

position from the changes to the contrast of the captured image.

Focus variation is mainly used with an objective lens at a
magnification of 20x or lower and it is an effective
measurement method for objects that are sharply shaped
or curved like tools or molded parts.

Laser confocal

Light emitted from a laser light source is concentrated onto
the object surface via the confocal optical system.

The concentrated light reflects off the object surface and
returns to the photoreceptor through the same light path.
Placing a pinhole beforehand in front of the photoreceptor
that receives the light ensures that no light other than that
which passes through the focal point of the objective lens
reaches the photoreceptor.

B Position of the lens when in focus

All of the reflected light enters the photoreceptor.

Laser confocal optical system
Laser

B Position of the lens when not in focus

The laser confocal optical system allows only a fraction of
the light.

Laser confocal optical system
Laser

The height information (shape) of the object is captured by
detecting the lens position in the Z axis when the reflected light
intensity is at its peak.

Since a laser is used to acquire the data, the material of the
object doesn't matter.

When using laser confocal mode, there are some
disadvantages including reduced data quality at low
magnification as well as limited angular resolution.

White light interference

This measurement method uses the principle of constructive
and destructive interference to quantify height data.

One of the two light beams that is emitted from a light source
(white light LED or the like) is reflected onto a reference surface
by a half mirror and the other light beam is transmitted and
guided onto the surface of the object. The reflected light is
reflected off the reference surface and an image forms on a
camera. The other beam of the transmitted light is reflected off
the object surface and transmitted by the half mirror to the
same camera. Where an image forms. By designing the optical
distance from the camera to the reference surface at the same
distance as from the camera to the sample surface, the
interference stripe that occurs in the optical path difference
due to the unevenness of the sample surface is projected onto
the image that forms on the camera. Counting the number of
interference stripes enables the unevenness (height) of the
sample surface to be scanned.

White light interference enables nanometer-level height
measurements to be taken, regardless of lens
magnification. This method is ideal for small step heights
and curved film and glass over a wide field of view.

VK-X3000 Series User’s Manual



Overview of the VK-X3000 Series

Measurement Principles

This section describes three measurement principles used for measuring the shape of an object's surface.

Focus variation

Focus variation detects the brightness difference between adjacent pixels while the objective lens moves up and down.
The difference between the focused and unfocused places of the objective lens on the VK-X Series is clear because the
depth of field is shallow and the position information when the lens is focused is well tracked.

If the lens is focused, minute shapes on the surface can be captured,
so the amount of fluctuation in the brightness is significant.

Example: BGA

If the lens is not focused, the focal point on the image will be blurred,
so there is almost no difference in the amount of brightness fluctuation.

Brightness data

Focus variation focuses on the camera's high-contrast pixels and the pixels around those pixels.

The brightness difference between adjacent pixels is recorded while the objective lens moves up and down.

VK-X3000 Series User’s Manual 1-3
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Overview of the VK-X3000 Series

Brightness differential value

UOIeLLIOJU

uomisod sixe 7 IRUIEI]

—— Focal point

[uonisod Z]

|
O O L L L Focus value [IRZETE
@S] information

By converting the image luminance difference (amount of image blurring) caused by the objective lens moving to a focus
value and making a graphical representation of the vertical movement (positional data of the linear scale) of the objective
lens, you can obtain the focus data for each Z position like shown in the above figure.

You can obtain a clear image with a deep focal depth that has been composed by overlapping the height data of the
observed object from the highest Z position (that is, focal point) data of the focus value on the graph onto the image.
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Laser confocal

Overview of the VK-X3000 Series

>

Polarized beaNage pickup device

splitter X-Y scan

Laser light -@

source

Focusing lens =]
Y
Pinhole ===

Photoreceptor IQ\(iI

The light emitted from the laser light source is focused onto
the surface of the sample via XY scan optics and objective
lens. The focused spot light scans the image area within the
field of view using the XY scan optical system.

By dividing the field of view into 1024x768 pixels*1 to scan the
image, the reflected light at each pixel is detected by the
photoreceptor. By driving the objective lens in the Z axis to
repeat the scan of the image, the intensity of each pixel at
every position on the Z axis is obtained. With the Z axis position
of the highest intensity being the focal point, the height
information and the laser intensity are detected. This allows for
in focus laser intensity and height images to be obtained.

Laser light

1024 x 768 pixels

Scan with the
1 laserinthe
XY direction

Move the
objective lens

2 alongthe Z
axis and scan
with the laser
again

-
sEsssssssssssEEEEEEER-

/
/

Z measurement
distance

Repeat as
many times
3 asthez
measurement
distance

4 End of
measurement

optical system

-White light
LED light

The device reads the intensity of each Z position for each of
the pixels on the 1024x768 pixel screen and determines
the Z axis position (the focal point) of the maximum
intensity, and records the intensity and color information for
that position.

Height
information Color

information

Z axis position
[Z position]

-— Focal point

Received light intensity KIS
UCEH1Y I information
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White light interference

Light interference is the phenomenon of multiple light
waves colliding, causing constructive interference or
destructive interference.

Optical interferometry is the technique that uses this
phenomenon to measure the unevenness of object
surfaces.

One of the light beams that is emitted from a light source
(white light LED or the like) is reflected onto a reference
surface by a half mirror and the other light beam is
transmitted and guided onto the surface of sample. The
reflected light is reflected off the reference surface and an
image forms on the camera.

>

\hhage pickup device

=

White light
LED light
source

g

—— = Reference mirror
L —w

Objective lens
< Beam splitter

The other beam of the transmitted light is reflected off the
object surface and transmitted by the half mirror to the
same camera, where an image forms. By designing the
optical distance (light path) from the camera to the
reference surface at the same distance as from the image
pickup device to the sample surface, the interference stripe
that occurs in the optical path difference due to the
unevenness of the sample surface is projected onto the
image that forms on the camera. Counting the number of
interference stripes enables the unevenness (height) of the
sample surface to be scanned.

As shown in the figure below, when there is an object with a flat
surface (left) and an object with an angled surface (right), the
interference stripes that occur on the respective surfaces of the
objects greatly differ. If the camera is placed at a certain distance
from the surface of the object and the interference stripes on the
respective objects are observed, interference stripes do not
occur as the surface of the object in the image on the left is flat
and there is no difference in the light path. (At this time, the
interference stripes are shown in the same color such as in gray.)
However, interference stripes will occur for an object that is
angled like the image on the right because there is a difference in
the light path.

Top view

- i :
L

Interference stripe

Results J

The interference stripes that occur appear in the same interval as half

Side view

of the light source wavelength (1/2°). Therefore, counting the number
of patterns enables you to learn about the changes to the object.
Furthermore, the physicist Christiaan Huygens demonstrated that
light interference stripes becomes a graph (waveform) at a constant
frequency when displayed as a graph waveform as shown in the
figure below. An interferometer uses this physical phenomenon
(theory) to measure high resolution, even at low magnification.

Now, when 560 nm of light is used as a light source, the interval
(wavelength) of these interference stripes is 0.28 pm. This
value becomes the height difference of the measured surface.
From the fact that the height difference from the peaks on a
waveform graph is 0.28 um, a high resolution of 0.1 nm can be
achieved by dividing by 2,000 and scanning the interval of the
peaks. An interferometer thus calculates the values by
substituting the changes in contrast of the regular interference
stripes with the height changes.

f—]

0.28 ym

0.28 ym
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System Configuration
The VK-X3000 Series offers the basic system as well as optional devices and applications.

/—Basic system \ o Options----------------—- -~ N

! \
Measurement unit (VK-X3100/X3050) ! \
| |
| |
X |
| |
| |
X |
1 |
X |
| |
| |
| |
| |
| |
Base I :
(VK-D3/S3) : |
|
: |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
X |
| |
| |
Controller I :
(VK-X3000) : I
|
! !
X |
| |
| |
| |
| |
| Motorized XY stage Tilt stage :
| (VK-52100) (OP-88549) |
|
! !
) |
Controll : :
PC ! '
| |
Display : :
| |
| |
| |
| |
| |
| |
| 300 mm wafer XY stage Anti-vibration stand :
! (OP-88231) |
|
! !
| |
| |
| |
| |
| = |
: Spectral film thickness unit :
Software package | VK-T300 :
(VK-A3E) ! |
: :
|
! !
| |
| |
MultiFile Analyzer Viewer ! |
Application Application : :
X |
! CAD comparison Image Stitching White Light interferometry :
: module (VK-H3CA) Module (VK-H3J) Module (VK-H3I) |
|
| = = !
| |
| |
| |
| |
\ I
|
- S

VK-X3000 Series User’s Manual 1-7

psuels bumen



psuels bumen

Overview of the VK-X3000 Series

¢ Measurement unit (VK-X3100/X3050)
A measurement unit with a semiconductor laser, color C-
MQOS camera, and an optical scan system built-in. This is
used as a microscope mounted onto the specialized
base.

* Base (VK-D3/S3)
This is a base unit to place the measurement on and use
as a microscope.
There are two types of bases: a motorized XY stage
model (VK-D3) and a standard manual XY stage model
(VK-S3).

* Controller (VK-X3000)
A control unit with various control and power boards built-
in.

» Software package (VK-A3E)
This package contains software and manuals, including
this manual, to use the VK-X3000 Series.

- Viewer Application

This operation software controls the VK-X3000 Series to
create laser intensity and height images. It adjusts the
camera shutter speed, the gain on the photoreceptor,
and the scanning format.

MultiFile Analyzer Application

This software can display, edit, measure and manage
images and measurement data gathered 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.

¢ Control PC

This is the control PC for the VK-X3000 Series (KEYENCE-

specified product).

* Display
Use a display recommended by KEYENCE or a
commercially available one.

(11 "Operating Environment" (Page 1-8)
e Optional devices

For details about optional devices and installation, see
[ "Accessory Installation” (Page 4-1).

Operating Environment

To run the VK-X3000 Series, an environment that meets the
following conditions is required.

Note that specifications may be changed for improvements
without notice.

Main control PC specifications

Operating environment

0os Windows 10/11 Pro 64-bit version must be
pre-installed.

CPU Intel® Core™ i5-11600 or later

Memory 16 GB or more

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

Video card | NVIDIA® T400 2GB

Display 1920 x 1080 pixels

resolution

1-8 VK-X3000 Series User’s Manual



Set all of the power settings to "None" on
the Power Options Properties dialog box for
the control PC.

Do not use other software while the Viewer
Application and Analyzer Application are
running. Doing so may interfere with the
device control.

During measurement, the sleep feature of
the energy saving function is disabled. (It is
not necessary to disable the screen saver,
etc.)

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 result will not be
saved.

If the controller is connected while the
Viewer Application is in use, using
Windows sleep feature may result in the
controller being disconnected when
recovering from sleep mode. Turn the
controller power off and turn it on again or
pull out and re-insert the USB cable to
reconnect the control unit.

Performing the sleep operation during 3D
display may result in the image on display
disappearing. Switch to another image
temporarily to display the 3D again.

When using external media like a USB
device or hard disk drive at the same time,
connect them to ports attached to a
different root hub.

Plugging or unplugging other USB devices
with the same root hub as this device may
result in this device malfunctioning.
Check the specifications for both products
and prepare a cable to connect the display
to the control PC that has the correct cable
connector shape.

VK-X3000 Series User’s Manual
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Unpacking Procedure

¢ Unpack after leaving it at 15 to 28°C for 24 UnpaCking the Measurement Unlt

hours or more. The measurement unit is packed in a special box.
The VK-X3000 Series is a high precision
optical instrument. Sudden changes in
temperature may result in damage, including
condensation and misalignment of the light
beam. Obijective lens and ring
. . . y illumination

» Save the packaging after installing the
device. Make sure to use this packing
material when shipping.

Unpack according to the steps below.

1 Open the outside box and remove the inside box.

Unpacking the Controller and
Control PC

Unpack the box containing the controller and take out the
accessories and controller.

Also unpack the boxes for the control PC and the display.

1-10

2 Remove the cushion pad.

Cushion pad

3 Remove the measurement unit.

Measurement unit

VK-X3000 Series User’s Manual



Unpacking Procedure

Unpacking the XY Stage and Base = 3 Remove the cushion pads.

The XY unit and base are packed in a special box.

Unpack according to the steps below.

1 Open the outside box and remove the inside box.

8

2 Remove the cushion pads and take out the XY
stage.

. o

Inner box

e

Cushion pad

XY stage

Cushion pad

/ Cushion pad
RS

4 Remove the base.

VK-X3000 Series User’s Manual
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Checking the Package Contents

When you unpack the VK-X3000 Series, check that the parts and equipment listed below are included in the package.
We have thoroughly inspected the package contents before shipment. However, in the event of defective or broken items,

please contact the nearest KEYENCE office.

H Controller (VK-X3000)

O Controller: 1

B Measurement Unit (VK-X3100) B Measurement Unit (VK-X3050)

O Measurement unit: 1 O Measurement unit: 1

===
O One of each standard objective lens O One of each standard objective lens
CF IC EPI Plan 5X (Nikon) CF IC EPI Plan 5X (Nikon)
CF IC EPI Plan 10X (Nikon) CF IC EPI Plan 10X (Nikon)
CF IC EPI Plan 20X (Nikon) CF IC EPI Plan 20X (Nikon)
CF IC EPI Plan Apo 50X (Nikon) CF IC EPI Plan 50X (Nikon)
O One of each ring illumination O One of each ring illumination
Ring lllumination for a 5.0x Objective Lens Ring lllumination for a 5.0x Objective Lens
Ring lllumination for a 10.0x Objective Lens Ring lllumination for a 10.0x Objective Lens
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Checking the Package Contents

B Manual Base (VK-S3)

B Motorized Base (VK-D3)

O Manual Base: 1

O Motorized Base: 1

Getting Started

O Rotating stage for the manual stage: 1

O Standard XY stage: 1

O Rotating stage: 1

O Motorized XY stage: 1

O Rotating stage for the tilt stage (OP-88549): 1

1-13‘
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Checking the Package Contents

B Software package (VK-A3E)

O VK-X3000 Series application O USB 3.0 cable 0O USB2.0 cable 2 m: 1
Software installation DVD (A connector - Micro B connector)
Viewer Application 2m: 1
MultiFile Analyzer Application
(DVD-ROM)

OCableB2m: 1 O Cable A2m: 1

O Maintenance kit O Allen key O Hexagon socket bolts
(for securing the measurement unit) M6 length 20 mm: 6
M6 length 35 mm: 2

& 4

O User’'s manual O Quick Start Guides (12)
(This manual)

KEYENCE

[RSR——————

VK-X3000 Series =

User's Manual
= Using the VK-X3000 Series for the First Time
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Checking the Installation Environment

The installation location of the VK-X3000 Series needs to
meet the following conditions.

Installation environment

Item Conditions

Ambient +15to +28°C
temperature

Humidity 20 to 80% RH (No condensation)

Floor VC-B (when white light interference is in use, VC-
Vibration E is recommended)’

Reference cited:

Generic Vibration Criteria for Vibration-Sensitive
Equipment, Colin G. Gordon, SPIE99

Evolving criteria for research facilities: I-Vibration

Space requirement

B Measurement unit and base

Top view

100
-t

Unit: mm

¢ Leave at least 150 mm of space to insert the
measurement unit and base cable.

* Use a flat and secure surface when installing the
measurement unit on the base. Ensure the unit is
installed so that vibrations from the frame are not
transferred to the measurement unit or base.

¢ The body of the microscope acts as the ground for the
measurement unit, base, and controller. Make sure that

the device is properly insulated if installed in a high-
noise environment or a positive ground situation.

H Controller

Top view

100 100

Al

¢ |tisrecommended that the controller be installed at least
100 mm from any walls or other structural objects.

Unit: mm

¢ Be sure to ground the earth terminal attached to the
controller AC power connector.

H Control PC and display

Make sure to check the manuals that come with the control
unit and display to secure required installation space.

Power

Make sure that there are three power outlets for the
controller, control PC, and display.

VK-X3000 Series User’s Manual 1-15
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Part Names and Functions

Measurement Unit and Base (Left
Side and Front)

The VK-X3000 Series is comprised of a base, stage, and
measurement unit, which contains a laser confocal optical
system.

(< I

1 Y axis stage lock mechanism’
A knob that prevents the XY stage from moving in the Y
axis direction.

2 X axis stage lock mechanism’
A knob that prevents the XY stage from moving in the X
axis direction.

3 Rotating stage
Rotates, allowing the sample to be viewed from many
angles.

4 Focusing handle lock
Locks the focusing handles for transporting the
measurement unit and base.
LOCK: Locks the focusing handles.
RELEASE: Unlocks the focusing handles.

Make sure the focusing handle lock
mechanism is in the LOCK position when
transporting the measurement unit and
base.

5 Focusing handle (Coarse)

6 Focusing handle (Fine)
The focus can be adjusted by moving the XY stage up
and down.
Use Coarse for rough adjustment and Fine for precise
movement.

*VK-S3 only

Measurement Unit and Base (Right
Side and Front)

1 Revolver

Switches the lens magnification.

2 Objective lens

5x, 10x, 20x, and 50x are standard.

3 Laser radiation emission warning light

Lights when the power to the controller is turned on.

4 XY stage

A stand for the sample to rest on.

5 Y axis stage handle (forward/backward movement)”

Moves the XY stage forward or backward.

6 X axis stage handle (left/right movement)"

Moves the XY stage to the left or right.

7 POWER switch

Turns the power to the measurement unit on or off.
[T "Startup and Shutdown" (Page 3-3)

*VK-S3 only
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Controller (Front)

1 POWER LED
Lights when the power to the controller is turned on.

Part Names and Functions

Controller (Back)

1 Cable A connector

Connect the controller to the measurement unit with the
provided Cable A cable.

2 Cable B connector

Connect the controller to the measurement unit with the
provided Cable B cable.

3 Main power switch

Turns the main power to the controller on or off.
[ 'Startup and Shutdown" (Page 3-3)

4 100 to 240 V (AC power inlet) connector

Connects to the power supply with the appropriate AC
power cable.

[ Reference, ) For details of how to connect each
connector and the cable, see
[T1 "Connections" (Page 2-9).
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Part Names and Functions

1-18
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Chapter

Set-Up

This chapter describes how to assemble the
measurement unit and base, and how to connect

each device.

7
e
c
T
Assembling the Measurement Unit and Base
.................................................................. Page 2-2
ConNeCtioNS .......eeveeiiiiiee e Page 2-9
2-1
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Assembling the Measurement Unit and Base

To prevent damage to the measurement unit and base from

transportation, the XY stage, measurement unit, rotating Mountlng the XY Stage
stage, and the objective lenses have been detached.
Before connecting each device, assemble the For the VK-D3

measurement unit and base using the procedure described

below.

Mounting the Measurement Unit

1 Mount the measurement unit to the base.

1 Loosen the stage fixing screws.

2 Remove the stopper ring from the bottom of the
motorized XY stage and place the stage on the

2 Secure the measurement unit to the base with the stage base.
eight bolts. Place the stage so that the pin on the bottom of the

M6 length 35@\ M€ length 20 mm position.
' > S} @/4

motorized XY stage is aligned with the stage fixing

Mount the measurement unit with 1.5 Nem
or less torque. If the torque is too great, the
bolts and screws may be damaged.

2-2

Align the pin with the stage hole position
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Assembling the Measurement Unit and Base

For the VK-S3

3 Insert the stopper ring that was previously removed
onto the bottom of the motorized XY stage.

1 Loosen the stage fixing screws.

2 Remove the stopper ring from the bottom of the

base.

standard XY stage is aligned with the stage fixing
position.

Standard XY stage

The motorized XY stage can accommodate
samples up to 70 mm in height and 3.0 kg
in weight.

Align the pin with the stage hole position

VK-X3000 Series User’s Manual

standard XY stage and place the stage on the stage

Place the stage so that the pin on the bottom of the

2-3
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Assembling the Measurement Unit and Base

Unlocking the XY Stage Lock

3 Insert the stopper ring that you removed into the
standard XY stage and base.

Removing the brackets

B For a motorized XY stage

1 Turn the fixing knob and remove the XY stage brackets.

dn-18s

Bracket

Removing the brackets allows the XY stage to move
forward, backwards, left, and right.

B For a standard XY stage

A Phillips head screwdriver is required to remove
the brackets.

\, Point

1 Remove the 2 screws that mount the brackets on the
corners of the XY stage using a Phillips head screwdriver.

The standard XY stage can accommodate
samples up to 70 mm in height and 5.0 kg
in weight.

Bracket

Removing the brackets allows the XY stage to move
forward, backwards, left, and right.

[ importnt| The removed brackets are required when
transporting the VK-X3000 Series. Be
sure to keep them in a secure location.
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Assembling the Measurement Unit and Base

Unlocking the focusing handle lock Removing the Motorized Revolver
Brackets

1 Tilt the lever for the focusing handle lock toward
RELEASE. 1 Remove the motorized revolver brackets.

dn-18s

The XY stage now can be moved up and down.

Mounting the Rotating Stage

1 Mount the rotating stage on the XY stage.

Accessory Installation

Install optional devices, such as spacers, before installing

the objective lens.
[ "Accessory Installation” (Page 4-1)
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Assembling the Measurement Unit and Base

Mounting the Objective Lenses 4 Follow the on-screen instructions to mount the
objective lens.

1 Remove the objective lenses out of the lens case.

> important| The lens case is required when
. . Instal the lens in the front-mast position of
transportlng the VK-X3000 Series. Be - the turret. Slowly rotate the lens in the
J direction shown to tighten the objective.
sure to keep it in a secure location. /

2 Start the Viewer Application and execute the
objective lens attachment operation.

Once you have mounted the objective, press
[Mext].

Next Back

« | 5 ma s

[0 "VK-X3000 Series Viewer Application Reference
Manual'

3 Select the position to mount the objective lens.

Lens to Install -
Plan 5%/0.13 WD22.5
—— Ring illumination
electrode
Select the mounting position and press [Next].
Current Mount Ring Light P .
Position Position Adapter Name Magnification NA WD _ J
i oowoa | | | ||
2 Not available
3 Optional
4 ot avaiable Do not touch the ring illumination
5 Optional . . .
6 Mot avalable v NOTICE electrode when mounting the objective
lens.
Next Cancel

> impornt [ To mount a ring illumination to an
objective lens, you need to select a
position to mount the ring illumination.
* You can only mount a ring illumination
onto 2.5x, 5x, and 10x objective lenses.
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Assembling the Measurement Unit and Base

Follow the on-screen instructions to attach the ring Adjusting the Parfocality of the 50x

illumination adapter. Interference Objective Lens

The objective lens is adjusted in an environment at 23°C. If
Install the ring light adapter onto the the observation environment is a different temperature, the
objective in the front left position. Align the i .
adapter to match the picture below. If you sample surface and interference stripe may be out of focus.

do not wish to mount the ring light adapter,
press [Back].

If this occurs, use the method below to adjust the position
of the interference stripe.

Rotating the adjustment part

Once you have mounted the ring light ‘ % Guide adjustment

adapter, press [Finish]. & screw (3)
Clamp screw (1)

—
]

Finish Back

Adjustment part (2)

1 Loosen the clamp screw (1) using the tool packaged
with the device.
The adjustment part (2) can now be independently
rotated.

2 Rotate the adjustment part (2).

Revolver lug The position where interference stripes occur can be

moved.

E'L?rimaﬁon 7 3 Adjust the part so that the sample surface and the

cut-outs position where the interference stripes occur
matches.

Gronee J

| |
4 Tighten the clamp screw (1) again.

Th j 2) will be fixed.
* Align the revolver lug and the ring e adjustment part (2) will be fixed

illumination cut-out.
¢ Be careful of the electrode direction.

Do not overly tighten the clamp screw (1).
This may shift the interference stripe from
the adjusted position.

It may also cause failure.

Do not loosen any screw other than the

clamp screw (1) and the guide adjustment
screw (3).

VK-X3000 Series User’s Manual 2-7
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Assembling the Measurement Unit and Base

Changing the guide position

Guide adjustment
screw (3)
Clamp screw (1)

Adjustment part (2)

dn-18s

1 Loosen the guide adjustment screw (3).
This allows you to move the guide.

2 Adjust the guide position.

Change the guide attached to the scale marks on the
side that guide the interference stripe position.

3 Tighten the guide adjustment screw (3).

The guide is now fixed.

Do not loosen any screw other than the
clamp screw (1) and the guide adjustment
screw (3).

VK-X3000 Series User’s Manual



Connections

This section describes how to connect the equipment and accessories.

Connection Diagram

Measurement unit - Controller - Control PC

Connect the measurement unit (VK-X3100/X3050) to the controller (VK-X3000) and the control PC as shown below.
For details of the connection method, see [T] "Connection Procedure” (Page 2-11).

USB 2.0 cable

USB 3.0 cable ﬁ &

Display ® ®

( )
H%%%%
=

Controller
(VK-X3000) ) =
— > —= =
= ellle o o|®
@D |
[a—
[a—
@
@®
@® ©l @ @,
® ., ® e
5 ® @)
=]
@ . ® ® ®
)
8 ® @
A= = — ]
u;n Control “ﬁn i Measurement unit
i -
I PC Cable B cable 10 (VK-X3100/X3050)

i Stage cable

Cable A cable

A G| | Be sure to connect the power cable to an outlet that has a grounding terminal.
¢ Make sure that power to the VK-X3000 Series and all peripherals is turned off when connecting cables.
* Do not use too much force when connecting cables, as this can break the connector pins.
» Use the connector screws to secure the connectors once they are connected.
* When connecting the cable, use caution not to mistake the controller side for the measurement unit side.
Doing so may cause damage.
[Treence,) 1€ Standard length of Cable A and Cable B is 2 m.

If

you want to extend the cables, use the OP-88249 5 m cable.

VK-X3000 Series User’s Manual 2-9
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Connections

Control PC - Peripherals

Connect the control PC and peripherals (display, mouse, keyboard) as shown below.

Mouse Keyboard
T a—
Measurement unit
Control C:J (VK-X3100/X3050)
PC

Measurement
unit
(VK-X3000)

Display

| —
Dg

O

A
o

—— Video board

> important| Specifications may be changed or updated without notice. This may cause the connection diagram to

2-10

connector

Y by

= AC power source
=)

Monitor cable

change.
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Connection Procedure

Connecting the measurement unit to the
controller

Connections

Connecting the motorized XY stage to the
measurement unit

Turn off the power to the controller and control
PC before connecting the cables. Connecting
; -

cables while the power is on could cause

product failure.

1 Connect the Cable A cable/Cable B cable to the
Cable A connector/Cable B connector on the back
of the measurement unit.

N ‘7

RN
Cable A

Cable B

2 Connect the Cable A cable/Cable B cable to the
Cable A connector/Cable B connector on the back
of the controller.

Cable B

* Use screws to secure the connectors
when connecting the Cable A/Cable B
cables.

¢ Inserting the cables in the wrong

orientation may cause the connector
pins to break.

* Do not use too much force when

connector pins.

connecting cables, as this can break the

VK-X3000 Series User’s Manual

This procedure is only required for customers
who have the VK-D3 or VK-S3 and purchased
the VK-S2100.

1 Connect the stage cable to the stage connector on
the back of the measurement unit and secure the
cable with the clamp.

Insert with the cut-
outs aligned.

) &

Warp the stage cable and clamp it on the
side of the XY stage.

\., Point

2-11
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Connections

Connecting the measurement unit to the Connecting the power

control PC

Connect the controller, the control PC, and the display to an

1 Connect the USB 3.0 cable to the USB 3.0 Micro-B
connector on the back of the measurement unit and Make sure that the power is turned off on the

to the USB 3.0 connector on the back of the control

AC power source once all of the devices are connected.

controller and the control PC when connecting

the AC power cable.
Connecting cables while the power is on could

cause product failure.

1 Connect the AC power cables to the controller and

the control PC.
[I1 "Connection Diagram" (Page 2-9)

2 Connect the USB 2.0 cable to the USB 2.0 connector 2 Connect the controller, control PC, and d|sp|ay
on the back of the measurement unit and to the USB cables to an AC power source.

2.0 connector on the back of the control PC.

@z

Connecting the peripherals to the control PC

For two-prong outlets

Conversion adapter

- Grounding
Grounding line  ¢~raws

turned off.

cause product failure.

Connect the peripherals to the control PC with
the power of the controller and the control PC For three-prong outlets

Connecting cables while the power is on could

1 Connect the display, keyboard, and mouse to the

control PC.
[ "Connection Diagram® (Page 2-9)

2-12

*Make sure that the earth terminal (the
earth wire) of the AC power cable is
grounded. Otherwise, an electric shock
or malfunction may occur.

A\ WARNING| | < If the AC power source is a two-prong

outlet, connect the cable using the

supplied 3 to 2 conversion adapter.

In this case, be sure to ground the earth

cable.
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Chapter

Before Measuring

This chapter describes the preparation and basic
adjustments to be made before taking

measurements.

Steps to Prepare for Measuring .................... Page 3-2

Startup and Shutdown..........ccccoeeeiiiiieennnen. Page 3-3

Measurement Basics (For Proper Measurement)
.................................................................. Page 3-5

Adjusting the Measurement Unit .................. Page 3-8

VK-X3000 Series User’s Manual 3-1
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Steps to Prepare for Measuring

1st Observation/Measurement

2nd Observation/Measurement Onwards

Starting Up the System
Turn on the power to the controller, measurement unit, and the control PC.
Turn on the power to the controller and measurement unit at least 60
minutes or more before starting measurement.

[ 'Starting Up the System" (Page 3-3)

=

Initializing Lens Position
Start the Viewer Application and initialize the lens position and motorized
XY stage? (return them to their origin).

[ "Initializing Lens Position" (Page 3-8)

=

Loading the Sample

d ‘Loading the sample" (Page 3-9)

=

Selecting Magnification

L

Select the objective lens to be used with the Viewer Application.
The revolver rotates and the objective lens changes.
[ 'selecting Magnification" (Page 3-9)

( Place the sample on the rotating stage for observation/measurement.

@

L

_— Adjusting the Observation Position
e For a motorized XY stage

[ “VK-X3000 Series Viewer Application Reference Manual”
e For a standard XY stage

[ "Adjusting the observation position" (Page 3-10)

Move the sample to the observation position by clicking the mouse in the Viewer Application or clicking the Move icon.

Turn the X axis stage handle and Y axis stage handle to move the sample to the observation position.

=

Adjusting the focus

L

Turn the focusing handle to adjust the focus.
[ "Adjusting the Focus" (Page 3-10)

=

Observation/Measurement

L

Use the Observation Application to observe/measure the sample.
[ “VK-X3000 Series Viewer Application Reference Manual”

*1 Wait one hour after turning on the power to the controller before taking measurements.
Measurements may fluctuate with the default drift if the temperature of the device is not stable.

*2 When the motorized XY stage is mounted

3-2 VK-X3000 Series User’s Manual




Startup and Shutdown

Starting Up the System =z Turn on the power switch on the side of

1 If the controller power is not on, turn on the main
power switch located on the back of the controller.

\ rim When the power LED on the front of the
controller is litin orange, the power is already
on. You do not need to turn on the main
power switch on the back of the controller.

l Reference )

Orange light

2 Turn on the POWER switch located on the side of
the measurement unit.

Blue light
Switch

The power LED lights in blue. The controller power LED
also lights in blue.

VK-X3000 Series User’s Manual

the measurement unit at least 60 minutes
or more before starting measurement.
To prevent fluctuations in measurements
caused by the default drift with the
internal temperature kept stable, 60
minutes or more of the pre-heating time is
required.

3 Turn on the power for the control PC.

While the controller and the control PC may
be turned on in a different order, it will take
several seconds for communication to be
established after the control PC recognizes
the controller.

3-3
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Startup and Shutdown

Shutting Down the System

1 Shut down Windows.
The control PC power turns off.

2 Hold down the POWER switch located on the side of
the measurement unit.

Switch

The power LED turns off and the controller power LED
turns orange.

[Trewencs)  YOU dO NOt Need to turn off the controller's
main power every time you finish an
operation. Turn off the main power switch on
the rear of the controller when the unit will
not be used for a long time or when you are
transporting the unit.

3 Turn off the main power switch on the back of the
controller.

The controller power LED turns off.

3-4 VK-X3000 Series User’s Manual



Measurement Basics (For Proper Measurement)

This section describes what you need to know before taking measurements.

Types of Standard Objective Lenses

The VK-X3000 has the following four types of standard objective lenses that can be mounted. Select the lens that suits your

Burinseay a10)9g

purpose.
Model Objective lens model Total Field of view 2 Working |Numerical| Depth of | Angle
magnification” distance | aperture | field |character

(mm) (um)™® istics

VK-X3050 |[CF IC EPI Plan 5X 84x - 960x 337 x 253 ym - 3699 x 2773 pm 22.5 0.13 39.11 7.47
CF IC EPI Plan 10X 168x - 1920x 168 x 126 um - 1849 x 1386 um 16.5 0.3 7.34 17.5

CF IC EPI Plan 20X 336x - 3840x 84 x 63 pm - 924 x 693 pm 3.1 0.46 3.12 27.4

CF IC EPI Plan 50X 840x - 9600x 33.7 x 25.2 ym - 370 x 277 ym 0.54 0.8 1.03 53.1

VK-X3100 |[CF IC EPI Plan 5X 84x - 960x 337 x 253 ym - 3699 x 2773 pm 22.5 0.13 23.9 7.47
CF IC EPI Plan 10X 168x - 1920x 168 x 126 pm - 1849 x 1386 pm 16.5 0.3 4.49 17.5

CF IC EPI Plan 20X 336x - 3840x 84 x 63 pm - 924 x 693 pm 3.1 0.46 1.91 27.4

CF IC EPI Plan Apo 50X |840x - 9600x 33.7 x 25.2 um - 370 x 277 ym 0.35 0.95 0.45 71.8

*1 Magnification on the 23-inch monitor screen.

*2 The field of view varies depending on the differences between the individual lenses. These values indicate the smallest field of view size
(the largest field of view is when an optical zoom of 0.7x (expand field of view) is enabled).

*3 This is the depth of field in the laser images. The values listed above are theoretical values.

Types of Optional Lenses

The optional lenses listed below can be used on the VK-X3000 Series.

B Low and high magnification objective lenses

Model Lens model Total Field of view 2 Working distance Numerical
magnification” (mm)3 aperture
VK-X3050 |[CF IC EPI Plan 2.5X 42x - 480x 675 x 506 um - 7398 x 5545 um 8.8 0.075
CF IC EPI Plan 100X 1680x - 19200x 16.8 x 12.6 ym - 185 x 138 ym 0.3 0.95
CF IC EPI Plan Apo 50X 840x - 9600x 33.7 x 25.2um - 370 x 277 um 0.35 0.95
CF IC EPI Plan Apo 100X |1680x - 19200x 16.8 x 12.6 ym - 185 x 138 um 0.32 0.95
CF IC EPI Plan Apo 150X |2520x - 28800x 11 x 83 um- 123 x 92 pm 0.2 0.95
VK-X3100 |[CF IC EPI Plan 2.5X 42x - 480x 675 x 506 um - 7398 x 5545 um 8.8 0.075
CF IC EPI Plan Apo 100X [1680x - 19200x 16.8 x 12.6 ym - 185 x 138 um 0.32 0.95
CF IC EPI Plan Apo 150X |2520x - 28800x 11 x 83 pum-123 x 92 pm 0.2 0.95

*1 Magnification on the 23-inch monitor screen.

*2 The field of view varies depending on the differences between the individual lenses. These values indicate the smallest field of view size
(the largest field of view is when an optical zoom of 0.7x (expand field of view) is enabled).

*3 Depending on differences between the individual lenses, the operating distance may be smaller than the above stated values. Make a
judgment upon confirming the actual conditions.
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Measurement Basics (For Proper Measurement)

H Objective lenses for white light interference

Lens model Total magnification ™ Field of view 2 Working distance | Numerical

(mm)*® aperture
CF IC EPI Plan DI 10X 168x - 1920x 168 x 126 pm to 1350 x 1012 ym 7.4 0.3
CF IC EPI Plan DI 20X 336x - 3840x 84 x 63 um to 675 x 506 pm 4.7 0.4
CF IC EPI Plan DI 50X 840x - 9600x 33.7 x 25.2 ym to 270 x 202 uym 3.4 0.55

*1 Magnification on the 23-inch monitor screen.

*2 The field of view varies depending on the differences between the individual lenses. These values indicate the smallest field of view size
(the largest field of view is when the optical zoom is 1.0x).

*3 Depending on differences between the individual lenses, the operating distance may be smaller than the above stated values. Make a
judgment upon confirming the actual conditions.

B Long range and ultra-long range objective lenses

When a long focal distance (Z measurement distance) is preferred, commercially-available long range and ultra-long range
lenses can be used on the VK-X3000 Series.
Select the best objective lens according to the size and shape of the sample.

Type Lens model Total Field of view 2 Working | Numerical
maghnification”! distance | aperture
(mm)*®

Long range objective CF IC EPI Plan ELWD 20X  [336x - 3840x 84 x 63 um - 924 x 693 pm 11.0 0.4
lens x20
Long range objective CF IC EPI Plan ELWD 50X |840x - 9600x 33.7 x 25.2 ym - 370 x 277 pm 8.7 0.55
lens x50
Long range objective CF IC EPI Plan ELWD 100X |1680x - 19200x 16.8 x 12.6 ym - 185 x 138 pm 2.0 0.80
lens x100
Ultra long range CF IC EPI Plan SLWD 20X  [336x - 3840x 84 x 63 um - 924 x 693 pm 20.5 0.35
objective lens x20
Ultra long range CF IC EPI Plan SLWD 50X |840x - 9600x 33.7 x 25.2 ym - 370 x 277 ym 13.8 0.45
objective lens x50
Ultra long range CF IC EPI Plan SLWD 100X |1680x - 19200x 16.8 x 12.6 pm - 185 x 138 ym 4.7 0.73
objective lens x100

*1 Magnification on the 23-inch monitor screen.

*2 The field of view varies depending on the differences between the individual lenses. These values indicate the smallest field of view size
(the largest field of view is when an optical zoom of 0.7x (expand field of view) is enabled).

*3 Depending on differences between the individual lenses, the operating distance may be smaller than the above stated values. Make a
judgment upon confirming the actual conditions.

Some functions may not be available for measurement of the film thickness, top surface, or other items. For more
details, contact our Sales Dept.

\, Point
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How to Select an Objective Lens

Bl Points to note when selecting a lens

® When measuring the height in high precision

Under normal circumstances, the standard 10x, 20x, and
50x objective lenses are suited to height measurements.

In a measurement unit that is using the laser confocal
optical system, the shallower the depth of field (range
when the image is focused) of the objective lens, the

better the repeat accuracy.

The highest magnification lens possible should be used
for high-resolution height images.

@ For measurements with along Z measurement distance

The VK-X3000 Series can move a lens up to 7 mm in the
Z axis. However, the objective lens will move up and
down when performing actual measurements.

If the operating distance of the objective lens you are
using is 7 mm or less, the measurable Z measurement
distance will be the same as the operating distance of the
objective lens.

If the operating distance of the objective lens you are using
is 7. mm or more, the measurable Z measurement distance
will be a maximum of 7 mm.

When taking measurements with broad Z measurement
distance, it is recommended that you use the 10x or 20x
objective lenses or a commercially-available lens (long
range or ultra-long range lenses) and measure with the
focus variation optical system.

@ For high-resolution plane or width measurements

Plane measurements can be carried out with any
standard objective lens.

When taking plane measurements, the narrower the field
of view, the more you can improve the measurement
resolution regardless of whether the measurement
resolution is low or high magnification.

® For a large area plane measurement

Under normal circumstances, the standard 10x and 20x
objective lenses are suited for plane measurements.

Measurement Basics (For Proper Measurement)

Correcting the Film Thickness
Measurement

There will be two focal points when measuring transparent
samples, one in front and one behind. This means that the
photoreceptor will also see two peaks. The VK-X3000
Series can measure the thickness of a film by measuring the
distance between those two peaks.

The value returned when measuring film thickness may be
less than the actual thickness due to the refractive index of
the material. These errors can be corrected by inputting the
value for a master sample.

For the error correction method, see [J] "VK-X3000 Series
Viewer Application Reference Manual."

Far Front peak
(D -
=
" 4
5 5 1
82 i
cC = .
38 Rear peak
@2 T .
0O ©o g
Near
Llow —<—— > High
Received light intensity

Adjusting the Positions of the
Laser and the Camera

This feature allows you to correct for displacement of the
camera or laser when optical or intensity images are
blurred as a result of transportation of change in
temperature.

You must also adjust the position of the laser and camera
when registering a new lens.

For details about the laser and camera position adjustment
method, see [T "VK-X3000 Series Viewer Application
Reference Manual."
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Adjusting the Measurement Unit

Initializing Lens Position 4 Ciick the [ origin] button.

Initialize the lens position (“Returning to the origin”). uw o ai(E=)r

> mporant It is recommended that you initialize the lens

position once per day when starting up the
system.The lens position does not need to be
initialized after each measurement.

When initializing the lens position, do not place
the sample on the rotating stage.

Contact between the objective lens and the
sample could damage either one.

1 Start the system.
[T "Starting Up the System" (Page 3-3)

5 Click [OK] in the confirmation message.

Viewer Application

2 Turn the focusing handle (Coarse/Fine) to lower the || Checkthat there is no danger of a lens collision.
XY stage to the lowest level possible.

[ ok ) Conee 3

The revolver moves up and down automatically with the
objective lens moving to the Z origin.

Fine Coarse

3 Start the Viewer Application.

[T "VK-X3000 Series Viewer Application Reference
Manual"
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Adjusting the Observation
Position and Magnification

Loading the sample

Adjusting the Measurement Unit

Selecting Magnification

1 Start the Viewer Application.
[0 "vK-X3000 Series Viewer Application Reference

1 Place the sample to be observed on the rotating 2

stage.

Manual"

Select the objective lens that you want to use for the
observation.

Objective Lens
Zoom: 1.0x Pran || Plan || Plan |[FlanApd
5X 10X |} 20X |} 50X
L wp 22.5 | fwp 165 fwo 31 | P 035

[] Expand field of view [ = =

The revolver rotates automatically and the selected
objective lens moves.

Do not let the sample collide with the

NOTICE objective lens.

Doing so may cause failure.

* The motorized XY stage can

accommodate samples up to 70 mm in

height and 3.0 kg in weight.
¢ The standard XY stage can

accommodate samples up to 70 mm in

height and 5.0 kg in weight.

Reference ;

If the sample height is larger than what can
be accommodated by the standard stage, it
is recommended that you mount an optional

spacer.

[ "Mounting the Spacers" (Page 4-10)

VK-X3000 Series User’s Manual 3-9

Burinseay a10)9g



Burinseay a109g

Adjusting the Measurement Unit

Adjusting the observation position

M For a standard XY stage

1 Turn the X axis stage handle (left/right) and Y axis
stage handle (forward/backward) to move the
sample to the observation position.

Left and right motion

Forward and backward motion

Adjusting the Focus

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

Handle Distance

adjusted

Maximum
movement
range

Focusing handle (Coarse) | Approx. 4.0mm/

turn

Focusing handle (Fine)  |Approx.

0.46mm / turn

Approx. 70 mm

Handle Maximum Distance covered
movement | by one rotation of
range the dial
X axis stage handle 70mm 18mm
(left/right movement)
Y axis stage handle 70mm 36mm

(forward/backward
movement)

Do not let the sample collide with the
objective lens when moving the XY stage
up or down. Doing so may cause failure.

B For a motorized XY stage

Adjust the observation position with the Viewer Application.
[ “vX-3000 Series Viewer Application Reference Manual”

3-10
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Chapter

Accessory
Installation

This chapter describes the optional devices and
how to install them.

List of Optional Accessories ..........ccccoeuveennn. Page 4-2

Removing and Mounting the Measurement

UNit oo Page 4-4
Mounting the Tilt Stage........ccccoeeeriieeinieenne Page 4-8
Mounting the Spacers .........ccccevieeeeennneen. Page 4-10
Mounting a 300 mm Wafer XY Stage ......... Page 4-14

Mounting the Spectral Film Thickness Unit
VK-T300. .o Page 4-17

VK-X3000 Series User’s Manual 4-1
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List of Optional Accessories

The following options can be used with the VK-X3000 Series.
Contact your nearest KEYENCE office for more details.

® Optional Accessories

Name Model Function
Number
Ring Illumination for a 2.5x OP-88230 Ring illumination for 2.5x objective lens.
Objective Lens
VK-T300 Use this when measuring film thickness between 0.1um and 5um.
Spacer OP-88232 Use this when the sample is taller than can be viewed on a standard setup. The height
can be adjusted by a combination of spacers.
300 mm wafer XY stage OP-88231 A simple manual stage that allows wafers of 300 mm in diameter, LCD panels, circuit
boards and other similar objects to be observed easily.
Motorized XY stage VK-S2100 This stage should be used when upgrading the VK-S3 manual base in order to enable
automatic stitching.
OP-88549 Use this when the shape of the sample is angled. The maximum load is 2 kg.
Cable set (5M) OP-88245 Use this when the standard cable length of 2 meters is not long enough to attach to
large stages, specialized tools, and the like.
Anti-vibration stand 972343 Installing the measurement unit and base on an anti-vibration stand will improve their
TAPC-45 stability when exposed to vibration (made by Tokkyokiki Corporation).

=

4-2
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® Application

List of Optional Accessories

Name Model Function
Number
Image Stitching Module VK-H3J Composes a single large image by processing a series of images measured by the
— Viewer Application.
When combined with the motorized XY stage, samples can be measured continuously
with automatic control.
White Light interferometry Module |VK-H3I Add the optical interferometry measurement function to the Viewer Application.
— When used in combination with the interference objective lens, objects can be
measured with optical interferometry.
Measurement over a wide area is also possible with the image stitching module.
CAD comparison module VK-H3CA Extends the functionality of the MultiFile Analyzer Application. Comparitive analysis

Revence

can be conducted on 2 parts or a part and CAD model.

VK-X3000 Series User’s Manual 4-3
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Removing and Mounting the Measurement Unit

When mounting the spacer (OP-88232), the measurement
unit must be removed from the base. This section describes
how to remove and mount the measurement unit.

2 Remove the stopper ring.

The measurement unit weighs approximately
13 kg. Only place the device on stable, sturdy,
P . Y
level surfaces to prevent the device from
falling and being damaged.
- Work with the objective lenses and cables
NOTICE
removed from the measurement unit.

\ Point Have a hexagonal wrench (M6) ready to unscrew
and screw bolts.

Removing the XY Stage

Stopper ring

For the VK-D3

3 Remove the motorized XY stage from the stage
base, and attach the removed stopper ring on the
bottom of the motorized XY stage.

1 Loosen the stage fixing screws.

Motorized XY stage

4-4 VK-X3000 Series User’s Manual



Removing and Mounting the Measurement Unit

2 Remove the stopper ring.

4 Tighten the stage fixing screws.

Accessory Installation

Stopper ring _—

n
=
[
I
[}
2]
o
£
=
=
[
o)
<

For the VK-S3

and attach the removed stopper ring on the bottom

3 Remove the standard XY stage from the stage base,
of the standard XY stage.

1 Loosen the stage fixing screws.

Standard XY stage

Stage fixing screws

4-5 ‘
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2 Remove the eight bolts that secure the

Removing and Mounting the Measurement Unit

4 Tighten the stage fixing screws. 3 Remove the measurement unit from the base.

Removing the Measurement Unit
1 Confirm all of the objective lenses and cables are

removed.

measurement unit and the base.

* To remove the measurement unit, hold
the narrow part on the front and the
indentation on the back of the unit, then
lift it off of the base.

* Do not lift the measurement unit by
holding the revolver handle. Doing so
may cause failure.

Revolver

> mporant The bolts are required for mounting the
measurement unit when the spacer (OP-
88232) is removed. Be sure to keep them
in a secure location.
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Mounting the Measurement Unit

After the spacer (OP-88232) is removed, mount the
measurement unit.

When removing the spacer (OP-88232) and
mounting the measurement unit, perform the
procedure with the objective lenses and cables
removed from the measurement unit.

1 Mount the removed measurement unit to the base
with the eight bolts.
When mounting the measurement unit, align the holes
on the bottom of the measurement unit with the fixing
pins on the base.

Measurement unit

Hole

\(? position

Positioning pin

M6 length / 7 M6 length
35 mm Base 20 mm

2 Mount the objective lenses and connect the cables.

[ "Mounting the Objective Lenses" (Page 2-6)
1 "Connections" (Page 2-9)

VK-X3000 Series User’s Manual

Removing and Mounting the Measurement Unit

uollejeisu] A1ossasoy



the Tilt Stage

Mounting

enables you to observe

-88549)

OP

samples that are angled.

(

Attaching the tilt stage

Package List

The tilt stage (OP-88549) consists of the following parts.

O Tilt stage: 1

Protrusion
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Accessory Installation

1 Remove the rotating stage.

4 Insert the protrusion on the base of the rotating stage

into the recess in the center on the top of the tilt stage.

2 Insert the protrusion on the base of the tilt stage

into the recess in the center on the top of the XY

stage.

Install the tilt stage with the rotation knobs

pointing toward the front.

VK-X3000 Series User’s Manual
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Mounting the Tilt Stage

3 Secure with a screw.

M For a standard XY stage

1 Remove the rotating stage.

Accessory Installation

4 Insert the protrusion on the base of the rotating

stage into the recess in the center on the top of the

tilt stage.

2 Insert the protrusion on the base of the tilt stage

into the recess in the center on the top of the XY

stage.

Install the tilt stage with the rotation knobs

pointing toward the front.

Protrusion

4-9 ‘
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Mounting the Spacers

Mounting the spacer (OP-88232) allows for observation of
samples that are taller than the standard specifications.

The spacer (OP-88232) is an optional part for the
VK-X3000 Series. It cannot be used with other
models.

\, Point

Package List

The spacer (OP-88232) consists of the following parts.

O Top spacer: 1

The thickness is the same as the top spacer, but its shape is
different.

O Middle spacer: 1

O Hexagon socket bolts

M6 length 15 mm: 8
M6 length 25 mm : 4
M6 length 35 mm: 4
M6 length 100 mm: 4

O Round washers
For M6: 4

O Spring washers
For M6: 4

4-10

How to Use the Spacers

There are two ways to adjust the vertical clearance using
the spacers as follows:
* Adjusting the height by 24 mm

Combine the top and bottom spacers

e Adjusting the height by 100 mm
Combine the top, middle, and bottom spacers

Adjusting the height by 24 mm: Top and
bottom spacers

Combining the top and bottom spacers increases the
vertical clearance by 24 mm.
The top and bottom spacers must be used together.

Top spacer

Bottom spacer

VK-X3000 Series User’s Manual



Mounting the Spacers

B Bolts and washers to be used Adjusting the height by 100 mm: Top,
middle, and bottom spacers
Name Description How to use

hexagon socket M6 length Securing the top spacer to

bolts 15 mm: 8 the measurement unit 8 Combining the top, middle, and bottom spacers increases
M6 length Securing the top spacer to the vertical clearance by 100 mm.
25mm: 4 the bottom spacer 4
M6 length Securing the bottom
20 mm: 6 spacer to the base 6
M6 length Securing the bottom
35 mm: 2 spacer to the base 2

Top spacer

Middle spacer

Bottom spacer

M6 length

15 mm
H Bolts and washers to be used
M6 length Name Description How to use
':/|56 length 15 mm hexagon socket M6 length Securing the top spacer to
mm M6 length bolts 15 mm: 12 the measurement unit 8
M8 length 25 mm Securing the top spacer to
the bottom spacer 4
M6 length Securing the bottom
M8 length 20mm: 6 spacer to the base 6
20 mm
M6 length Securing the bottom
35mm: 6 spacer to the base 2

Securing the bottom
spacer to the middle

spacer 4
M6 length Securing the top spacer to
M6 length 20 mm M6 length 20 mm 100 mm: 4 the middle spacer 4
Round washer For M6: 4 Use a M6 bolt 100 mm in
length
Spring washer For M6: 4 Use a M6 bolt 100 mm in
length

VK-X3000 Series User’s Manual 4-11
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Mounting the Spacers

M6 length
15 mm

15 mm

M6 length 35 mm

Middle spacer

M6 length

100 mm

4-12

M6 length 20 mm

Mounting the Spacers

*The measurement unit weighs approximately
13 kg. Only place the device on stable, sturdy,
level surfaces to prevent the device from

falling and being damaged.

*You may hurt your back. Make sure that at

i M6 length
- /“/ gﬁ 15 mm least two people carry the measurement unit

when the spacers are mounted to it.

Required items

¢ Take out the necessary number of bolts, round washers,
and spring washers according to the number of spacers
to be mounted.
For details about the number of spacers, bolts, round
Bottom spacer washers, and spring washers, see [ "How to Use the
Spacers" (Page 4-10).

PMG length 100 mm e Have a hexagonal wrench (M6) ready.

How to Mount the Measurement Unit

This section describes how to mount the measurement unit
using the top, middle, and bottom spacers as an example.

\ it °* Place the round washers and spring washers
on the bolts when screwing in the bolts.

M6 length 20 mm

¢ When using spot-faced holes (bolt mounting
hole), no round washers or spring washers are
required.

1 Remove the measurement unit.
] "Removing the Measurement Unit' (Page 4-6)

2 After aligning the holes on the measurement unit
over the pins for positioning the top spacer, screw
in eight M6 15 mm bolts into the measurement unit
from the top spacer.

VK-X3000 Series User’s Manual



Mount the bottom spacer and then the middle
spacer to the base by aligning the positioning pin
with the positioning hole and screw in six M6 20 mm
bolts and six M6 35 mm bolts.

M6 length
35 mm

Positioning Pin

Positioning Pin

M6 length
35 mm ?

M6 length 20 mm M6 length 20 mm

\ ot ° Secure the base to the bottom spacer with
six M6 20 mm bolts and two M6 35 mm
bolts.

¢ Secure the middle and bottom spacers
from the middle spacer with four M6 35 mm
bolts.

Mounting the Spacers

4 Secure the bottom, middle, and top spacers from
the bottom spacer with four M6 100 mm bolts.

M6 length 100 mm

VK-X3000 Series User’s Manual
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Mounting a 300 mm Wafer XY Stage

Package List 2 Mount the measurement unit with the spacers that
has been removed onto the base with the bolts

The 300 mm wafer XY stage (OP-88231) consists of the
following parts.

O 300 mm wafer XY stage

O 12-inch wafer holder (6 stage)

O Spacer: 1

O Hexagon socket bolts

O M6 length 20 mm: 8 pieces
O Allen key

Mounting the Spacers

The spacers have installation orientations
(measurement unit side, base side). Do not

\, Point

which secured the measurement unit and the base.

mistake them.

Measurement unit side Base side

1 After aligning the holes on the measurement unit
over the pins for positioning the spacer, screw in
eight M6 20 mm bolts into the measurement unit
from the spacer.

When mounting the measurement unit
onto the base, be careful so that the
measurement unit does not tilt over due to
its weight.
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Mounting a 300 mm Wafer XY Stage

Setting the 300 mm Wafer XY Stage 3 insertthe stopper ring that you removed into the

300 mm wafer XY stage and base.

1 Loosen the stage fixing screws.

2 Remove the stopper ring from the bottom of the 300
mm wafer XY stage and place the stage on the stage 4 Tighten the stage fixing screws.
base.

Place the stage so that the pin on the bottom of the 300
mm wafer XY stage is aligned with the stage fixing
position.

300 mm wafer XY stage

Align the pin with the stage hole position

VK-X3000 Series User’s Manual 4-15
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Mounting a 300 mm Wafer XY Stage

Names and Functions of the
Components of the 300 mm Wafer

XY Stage

Stage lock mechanism

When observing a 6- or 8-inch wafer, align the
wafer to the edge of the stage and fix it there.

Stage lock mechanism

r

‘ I,

N

the stage forward and backward.
Qi i‘Stage lock knob

X axis stage handle (left/right movement)
| Turn the stage handle to move the stage left and right.

Y axis stage handle (forward/
backward movement)
Turn the stage handle to move

This knob locks the stage.

Moving range

X axis: 160 mm, Y axis: 160 mm

Rotating direction

360 degrees

Stroke of one
rotation of the
handle

X axis 18 mm, Y axis 36 mm

Load endurance

1.0kg

4-16
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Mounting the Spectral Film Thickness Unit VK-T300

Package List

The spectral film thickness unit (VK-T300) consists of the
following parts.

O Spectrum adapter

O Bracket

O Spectrometer

O Fiber optic cable

O USB cable

O Reference mirror (optical plane)
O Dark sample

O Removal tool

O Assist tool

Mounting the Spectral Film
Thickness Unit

Make sure to start the Viewer Application when
mounting the spectral film thickness unit and
follow the on-screen instructions.

1 Remove the spectral film thickness unit from the
case.

The case is required when transporting
the spectral film thickness unit. Be sure to
keep it in a secure location.

2 Connect the USB cable to the Micro-B connector on
the spectrometer.

t

3 Connect the USB cable to the USB connector on the
back of the control PC.

VK-X3000 Series User’s Manual
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6

Start the Viewer Application and execute the
attachment operation for the spectral film thickness
unit VK-T300.

0] "vK-X3000 Series Viewer Application Reference
Manual"

Select the position to mount the spectral film
thickness unit.

Current Mourt Spec. P

Position Position adapter Name Magnification  NA
2 Optional Flan Apo | 50K 035 (0.
3 Optional
4 Optional Plan 20 046 |3
1] Optional Flan 10 03 N
i Optional

< >

Lens Iount
Cloze

Select the lens to attach to the spectral film
thickness unit.

Select Lens

Select lens to be connected to spectr.adapter, press [Mext].
If selecting lens that has mounted on revobver, perform connection of
spectr.adapter after removing lens.
#  Mame Magnification NA WD Status Revolver
__ilpbn | 5X 0.3 22.5mm|Notmounted ||
2 |Pln 10X | 0.3 16.5mm| Mounted 5
3 |Pkn 20X |0.46 | 3.1mm| Mounted 4
4 |Plan Apo 50X 0.95 0.35mm| Mounted 2
5 Unregistered
1] Unregistered
7 Unregistered
8 Unregistered
9 Unregistered
10 Unregistered
11 Unregistered
12 Unregisterad
Register... MNext Back

4-17
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Mounting the Spectral Film Thickness Unit VK-T300

7 Follow the on-screen instructions to attach the 8 Follow the on-screen instructions to attach the
bracket. spectral adapter.

Attach the adapter such that the fiber optic cable port

is at the front.

The spectrocopy adapter will be mounted in

the front most turret position. First, mount
the threaded adapter. Slowly rotate the Mount adapter
double threaded piece into the turret as

shown below.

Mount the spectrocopy adapter onto the
threaded adapter. Slowly rotate the
spectroscopy adapter into the turret as shown
below.

i

Once you have mounted the double threaded
adapter, press [Mext].

Next Cancel

Once you have mounted the spectrocopy
adapter, press [Mext].

Next Back

Bracket
\/ \ 7
\X/g @(\ ~— Spectral
. adapter
Assist tool
N\ J

* Use the assist tool when attaching the
bracket.
¢ Align the ridges on the assist tool with
the grooves on the bottom of the
bracket.

[ imporant [ Attach the adapter without the fiber
optic cable inserted.
¢ Attach the adapter in a way that it does
not interfere with the ring illumination
electrode.
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Mounting the Spectral Film Thickness Unit VK-T300

\ et If you are having problems removing the 9 Follow the on-screen instructions to mount the
spectral adapter, use the removal tool. objective lens.

Mount Lens

Mount the objective lens onto the
spectrocopy adapter. Slowly rotate the
objective lens as shown below.

Once you have mounted the objective, press
[Finish].

Finish

1 S
%/g lObjective
o

VK-X3000 Series User’s Manual 4-19
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Mounting the Spectral Film Thickness Unit VK-T300

1 Olnsert the fiber optic cable into the fiber optic cable
port on the spectral adapter.

After inserting the fiber optic cable into the spectral
adapter, rotate the ring.

*Do not forcibly bend the fiber optic cable.

*Do not touch the end of the fiber optic
cable after removing the cover.

1 1 Insert the fiber optic cable into the fiber optic cable
port on the spectrometer.

After inserting the fiber optic cable into the
spectrometer, rotate the ring.

spectrometer
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Chapter

Maintenance

This chapter describes how to clean the objective
lenses and mirror and replace the fuses.

Cleaning the Objective Lenses, Adjustment
Mirror, and Glass Chart ..........ccccocceeeenne Page 5-2

Replacing the FUSES........ccceeviiiiiiiiiiiiee, Page 5-4

VK-X3000 Series User’s Manual 5-1
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Cleaning the Objective Lenses, Adjustment Mirror, and Glass Chart

This section describes how to clean the objective lenses,
adjustment mirror, and glass chart.

M Setup
Prepare the items below.

» Compressed air
Use this to remove dirt from the objective lenses,
adjustment mirror, and glass chart.

* Polyester swabs or chopsticks made of willow or cedar
(with a pointed tip)

Used to remove dirt on the objective lenses.

These are special swabs that do not shed materials, but
you can substitute them with chopsticks made from
willow or cedar.

* Lens paper
Used to remove dirt on the objective lenses.

* Lens cleaner, petroleum benzine, or dehydrated alcohol
Used to remove dirt on the objective lenses.

Cleaning the Objective Lenses

Clean the lenses when the camera or laser images have a
white haze and are blurry.

Check whether there is any effect from dirt on the lens and
remove it if necessary.

1 If any dirt appears on the image, check whether the
dirt is inside the microscope or on the objective
lens.

Rotate the objective lens using the procedure to
remove it from the lens revolver and determine whether
the shadows (black dots) on the monitor move.

Lens revolver

Even after rotating the objective
lens, the position does not change

Dust on the inside of the
microscope

After rotating the objective

-: lens, the position changes

Dirt is on the objective lens

2 Blow off the dirt in the microscope or on the
objective lens using compressed air.

To clean the microscope, blow the compressed air
inside the microscope.

To clean the objective lens, blow the lenses on both the
object side and image side.

3 Repeat step 1 to check whether the dirt was
removed.

4 If the situation does not improve even if you perform
the procedure up to step 3 several times, proceed to
step 5.
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5 Wrap lens paper around your finger and wipe the
lens without applying anything to the paper.

\, Point

Wipe in a circle in the center gradually
moving outwards.

Gradually wiping the lens will clean it. If you
do not carefully wipe the lens, you may dirty
it.

L

6 Wrap lens paper around the tip of chopsticks made
of willow or cedar, and soak the lens paper in a

small amount of lens cleaner, petroleum benzine, or

dehydrated alcohol.

\, Point

Wipe in a circle in the center gradually
moving outwards.
Gradually wiping the lens will clean it.

7 Completely dry the lens with the compressed air.

If you do not plan on using the lens for a long period of
time, storing itin a desiccator will prevent it from getting

moldy.
Do not use a screw driver, tweezers made
of metal, or chopsticks made of bamboo.
Doing so may scratch the lens.

Wipe any dust or oil on the monitor or
exterior of the device with a cloth.

Cleaning the Objective Lenses, Adjustment Mirror, and Glass Chart

Cleaning the Adjustment Mirror
and Glass Chart

1 Blow off any dirt on the adjustment mirror or glass
chart surface with compressed air.

2 If the situation does not improve even if you perform
step 1 several times, proceed to step 3.

Do not wipe the plate for focus variation or
the plane mirror for white light
interference with lens paper. Doing so
may scratch or damage the mirror.

3 Wrap lens paper around your finger and wipe the
lens without applying anything to the paper.

\

Point

Wipe in a circle in the center gradually
moving outwards.

Gradually wiping the lens will clean it. If you
do not carefully wipe the lens, you may dirty
it.

oL
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Replacing the Fuses

This section explains how to change the fuses in the
controller.

Use the product below as replacement fuses.

SOC-made HT Series
Rated voltage: 250V
Rated current: 40A
Blowout characteristic: Time lag

1 Shut down the system and turn the controller's main
power off.
[ 'Shutting Down the System' (Page 3-4)

2 Remove the power cable.

3 Pull out the fuse holder from the power connector.

Fuse Holder

4 Insert the new fuses into the fuse holder.

& .
P e K

New fuses

5 Insert the fuse holder back into the power
connector.

With the protrusion of the fuse holder facing down,
insert it straight so that the fuses come in contact with
the electrode of the fuse holder.

Electrode

Insert straight
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Appendix

This chapter describes the specifications and
dimensions of the VK-X3000 Series.

Specifications .........occceeviiiiiieniee e Page A-2
DIimensions .......coooceiiiiiiieeeeee e Page A-4
A-1
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Specifications

Model Controller (VK-X3000)
Measurement Unit Measurement Unit
(VK-X3100) (VK-X3050)

Total magnification ' 120 240 480 1200 120 240 480 1200
Field of view (minimum |H (horizontal): pm 2700 | 1350 675 270 2700 | 1350 675 270
view range)*2 V (vertical): um 2025 | 1012 506 202 2025 | 1012 506 202
Working distance: mm 22.5 16.5 3.1 0.35 225 16.5 3.1 0.54
Numerical aperture (N.A.) 0.13 0.3 0.46 0.95 0.13 0.3 0.46 0.8

Measurement optical system

Pinhole confocal optical system

Focus variation optical system

White light interference (optional)

Spectral film thickness measurement (optional)

Height measurement

Measurement Range

7 mm

Display resolution

0.1 nm (laser confocal/
focus variation)
0.01 nm (white light interference)

1 nm (laser confocal/
focus variation)
0.01 nm (white light interference)

Laser Repeatability 6 > - |1OO nm| 40 nm l 12 nm - |1OO nm| 40 nm l 20 nm

confocal Accuracy™ 10x lens: £1.0+L/100 um or less, 20x - 50x lens: £0.2+L/100 uym or less
(L = Measuring Length in um)

Focus Repeatability 6 > 500 nm| 100 nm| 50 nm | 20 nm |5oo nm| 100 nm| 50 nm | 30 nm

variation Accuracy: um ° 5x-10x lens: £1.0+L/100 um or less, 20x - 50x lens: £0.2+L/100 um or less
(L = Measuring Length in um)

White light Repeat surface shape™ 0.08 nm

interfer Repeat RMS ™ 0.008 nm

Width measurement

Display resolution

0.1 nm (laser confocal/
focus variation)
0.01 nm (white light interference)

1 nm (laser confocal/
focus variation)
0.01 nm (white light interference)

Laser Repeatability 3¢ * - [200 nm | 100 nm| 40 nm - [400 nm | 100 nm| 50 nm
confocal Accuracy™ - +2% - +2%
Focus Repeatability 3¢ * 400 nm[400 nm | 120 nm| 50 nm {400 nm[400 nm | 120 nm| 65 nm
variation Accuracy™ +2% +2%
Spectral interference film thickness Repeatability ¢ © 0.1 nm
measurement Accuracy* +0.6%
Measurement film 100 - 5,000 nm
thickness range "10
Measurement quality  [Laser Superfine 2048 x 1536
confocal Standard/High speed 1024 x 768
Part 1/12 1024 x 64
Frame rate (Hz) Laser Superfine 4 Hz
confocal Standard/High speed 9 Hz
High speed (skip) 15 Hz
High speed (skip double) 25 Hz
Part 1/12 75Hz, skip double 125 Hz
Line peak/Line film 7,900 Hz (when Z pitch is 0.1 pm or less)
thickness
Optical zoom*6 0.7 to 8x
Auto function Setting the Auto-gain/Auto-focus/Auto-selection of up/down limits/
Double scan brightness
Measurement laser Wavelength Violet laser 404 nm Red laser 661 nm
light source Output 1.0 mwW 1.0 mwW
Class (IEC60825-1,FDA(CDRH) Part 1040.10°11)
Photoreceptor PMT (Photomultiplier)
Coaxial illumination Light source White light LED
light source Average life 50,000 hours (reference value)
Ring illumination light |Light source White LED ring illumination (red/green/blue)
source Average life 30,000 hours (reference value)
Compatible lenses 2.5%, 5x, and 10x

A-2
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Specifications

Model

Controller (VK-X3000)

Measurement Unit Measurement Unit
(VK-X3100) (VK-X3050)

Optical observation

Image pickup device

5.6 megapixel, color C-MOS

light Resolution Save as still image Max. field of view: 5.6 megapixels
Color camera Standard field of view: 2.95 megapixels
3D data 3.14 megapixels (super fine), 0.78 megapixels (standard)
Gain 0dB-24dB
Adjustment Gain, Shutter speed
White balance AUTO/MANUAL/PUSHSET
Maximum sample size [Maximum sample height 70 mm*7
Maximum sample size Diameter of 318 mm to observe the entire object at once
Z stage Stroke 72 mm

Maximum load

When the standard XY stage is mounted: 5.0 kg;
when the motorized XY stage is mounted: 3.0 kg

Rotating stage

Stroke

360 degrees

Data processing unit

Dedicated PC specified by KEYENCE (OS: Windows 10/11 Pro 64bit) ®

Power

Power voltage

100 to 240 VAC, 50/60 Hz

Current consumption

Max. 150 VA

Environmental

Ambient temperature

+15to +28°C

resistance Ambient humidity 20 to 80% RH (No condensation)
Floor vibration at the installation place 1.5x10-3m/s? or less (for frequencies less than 5 Hz, the amplitude
should be less than 3 pm)
Weight Measurement unit Approx. 13.0 kg

Base

Approx. 17.0 kg (add 2.5 kg when the motorized stage is mounted)

Controller

Approx. 3.0 kg

*1  Magnification on the 23-inch monitor screen (with 1x optical zoom)

*2 The observation measurement range is set as the minimum field of vision (with 1x optical zoom).

*3

*4

*5

*6

*7

*8
*9

When the standard step is measured with the ambient temperature of 20 + 2°C. With the exception of the 5x objective
lens.

When the known line width in the standard chart is measured with line peak (8x image averaging) with the ambient
temperature of 20 + 2°C.

When the pitch width with the standard scale is measured with the ambient temperature of 20 + 2°C. With the exception
of the 5x objective lens.

0.7x is available only in focus variation mode.

This can be increased by up to 170 mm using the optional spacer.

Windows is a registered trademark of Microsoft Corporation (US).

Representative value in the KEYENCE default measuring environment.

*10 Measurement range when measuring SiO2. The measurement range changes according to the refractive index of the

measurement target.

*11 The laser classification for FDA(CDRH) is implemented based on IEC60825-1 in accordance with the requirements of

Laser Notice.
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Dimensions

Measurement Unit (VK-X3100)
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I
A focus position when Z stage is
at the origin. !

Unit: mm
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71

< 7
© The distance between the focus
=Yposition and the attaching position.

50.3

Measurement Unit (VK-X3050)
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8xM6
\ The depth must be 10 mm or less.
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Depth: 7
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Unit: mm
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\ The depth must be 10 mm or less.

4
195

100000000000

R2.5
Depth: 7

-X3000 Series User’s Manual



Motorized Base (VK-D3)
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Unit: mm
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Dimensions

Controller (VK-X3000)

Unit: mm

N D

228

/

97 224

125 328
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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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