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ZEISS 1 About this Instruction Manual | 1.1 Text Conventions and Link Types

1 About this Instruction Manual
This Instruction Manual (further called "document") is considered to be part of the Definite Focus
3, herein after referred to as "product".

This document contains basic steps and safety information that must be observed during opera-
tion and maintenance. Therefore, the document must be read by the operator prior to commis-
sioning and must always be available at the place of use of the product.

This document is an essential part of the product and, if the product is resold, the document must
remain with the product or be handed over to the new owner.

1.1 Text Conventions and Link Types

Explanation Example

Software controls and GUI elements. Click Start.

Hardware controls and elements. Press the Standby button.

Key on the keyboard. Press Enter on the keyboard.

Press several keys on the keyboard simultane-
ously.

Press Ctrl + Alt + Del.

Follow a path in the software. Select Tools > Goto Control Panel > Air-
lock.

Text to be entered by the user. Enter example.pdf in this field.

Anything typed in literally during program-
ming, for example macro codes and key-
words.

Enter Integer in the console.

Link to further information within this docu-
ment.

See: Text Conventions and Link Types [} 5].

Link to a website. https://www.zeiss.com/corporate/int/
home.html

1.2 Explanation of Warning Messages and Additional Information

DANGER, WARNING, CAUTION, and NOTICE are standard signal words used to determine the lev-
els of hazards and risks of personal injury and property damage. Not only the safety and warning
messages in the Safety chapter are to be considered also all safety and warning messages in
other chapters. Failure to comply with these instructions and warnings can result in both personal
injury and property damage and involve the loss of any claims for damages.

The following warning messages indicating dangerous situations and hazards are used in this doc-
ument.

 DANGER

Type and source of danger
DANGER indicates an imminently hazardous situation which, if not avoided, will result in death
or serious injury.
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1 About this Instruction Manual | 1.3 Explanation of Symbols ZEISS

 WARNING

Type and source of danger
WARNING indicates a potentially hazardous situation which, if not avoided, may result in
death or serious injury.

 CAUTION

Type and source of danger
CAUTION indicates a potentially hazardous situation which, if not avoided, may result in minor
or moderate injury.

NOTICE

Type and source of danger
NOTICE indicates a potentially harmful situation which, if not avoided, may result in property
damage.

Info
Provides additional information or explanations to help operator better understand the con-
tents of this document.

1.3 Explanation of Symbols

CE marking (Conformité Européene)

UKCA marking (UK conformity assessed)

Manufacturer

Country of manufacture. "CC" is the country code, e.g. "DE" for
Germany, "CN" for China.
Date of manufacture optionally given adjacent to this symbol

Swiss authorized representative

Authorized representative in the European Community

In-vitro diagnostic medical device

Serial number

Catalogue number
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ZEISS 1 About this Instruction Manual | 1.4 Further Applicable Documents

WEEE label: Do not discard as unsorted waste. Send to separate col-
lection facilities for recovery and recycling

1.4 Further Applicable Documents

Please take also note of the following documents:

Brochures and
Certificates

For brochures, certificates (e.g. ISO, CSA, SEMI), and declarations of conformity (e.g. EU, UK) ask
your ZEISS Sales & Service Partner.

Local and National
Health and Safety

Regulations

Observe local and national health and safety regulations for the location of installation and during
the use of the product.

Consult with your ZEISS Sales & Service Partner if these regulations are in conflict with the installa-
tion requirements of the product.

Software For detailed information on how to use ZEN, refer to its manual (e.g. Online Help, Software Man-
ual) or ask your ZEISS Sales & Service Partner.

Options, 3rd Party
Components,

Accessories

For information on the individual options, accessories and 3rd party components, please contact
your ZEISS Sales & Service Partner.

Also refer to the 3rd Party documentation of the manufacturer.

Observe the additional instruction manuals:

§ Software ZEN (blue edition) (online version)

§ Axio Observer 7

§ Apotome 3

§ AI Sample Finder

§ SVB 1 signal distribution box

§ User PC and monitor

§ Peripheral devices

§ Illumination units (e.g. HBO 100, X-Cite Xylis®, Colibri, VIS-LED)

§ Incubation system (e.g. PeCon, Ibidi)

§ Microscope stage control (e.g. SMC 2009)

1.5 Contact

If you have any questions or problems, contact your local ZEISS Sales & Service Partner or one of
the following addresses:

Headquarters

Phone: +49 1803 33 63 34

Fax: +49 3641 64 3439

Email: info.microscopy.de@zeiss.com

Microscopy Courses, Training, and Education

For information on microscopy courses, training, and education contact us on our homepage
(https://www.zeiss.com/microscopy/int/service-support/training-and-education.html#contact).

ZEISS Portal

The ZEISS Portal (https://portal.zeiss.com/) offers various services that simplify the daily work with
your ZEISS systems (machines and software). It is constantly improved and extended to meet your
needs and requirements better.
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1 About this Instruction Manual | 1.5 Contact ZEISS

ZEISS Sales & Service Partner

You can find a ZEISS Sales & Service Partner in your area under https://www.zeiss.com/mi-
croscopy/int/website/forms/sales-and-service-contacts.html.

Service Germany

Phone: +49 7364 20 3800

Fax: +49 7364 20 3226

Email: service.microscopy.de@zeiss.com
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ZEISS 2 Safety | 2.1 Intended Use

2 Safety
This chapter contains general requirements for safe working practices. Any person using the prod-
uct or commissioned with installation or maintenance must read and observe these general safety
instructions. Knowledge of basic safety instructions and requirements is a precondition for safe
and fault-free operation. Operational safety of the supplied product is only ensured if it is oper-
ated according to its intended use.

If any work is associated with residual risks, this is mentioned in the relevant parts of this docu-
ment in a specific note. When components must be handled with special caution, they are
marked with a warning label. These warnings must always be observed.

Any serious incident that has occurred in relation to the microscope and its components shall be
reported to these institutions:

§ the competent authority of the Member State in which the user is established

§ the manufacturer Carl Zeiss Microscopy GmbH, Jena, Germany

2.1 Intended Use

Definite Focus 3 controls stabilization in the Z-direction (focus drift). Temperature-dependent
drifts in the X- and Y-direction cannot be compensated for.

Definite Focus 3 was developed for aqueous samples in a Petri dish or a multiwell plate with glass
or plastic bottom. Other sample containers, especially those made of materials with the refractive
index n significantly higher than that of physiological solutions (n > 1.46), should be tested for
compatibility with Definite Focus 3 before use.

2.1.1 Intended Purpose

Definite Focus 3 is an accessory for the IVD microscope Axio Observer 7 and supports its intended
purpose. Through continuous and automatic focus adjustment, Definite Focus 3 ensures that the
sample, placed in sample containers suitable for Definite Focus 3, remains in focus.

2.1.2 Improper Use

Improper use of the microscope and its components can easily lead to impairment of their func-
tion or even damage them. Damage caused by incorrect operation, negligence, or unauthorized
intervention, in particular by removing, modifying, or replacing parts of the microscope or its com-
ponents, cannot be held liable by the device manufacturer. Third-party devices or components
that are not expressly approved by ZEISS may not be used.

2.1.3 Lifetime

The product is an electronic device. Its availability for use is significantly determined by the per-
formed maintenance. ZEISS guarantees the ability for maintenance and repair within eight years
after initial operation. This is ensured by a corresponding service and spare parts concept, thus en-
abling the intended purpose within this duration.
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2 Safety | 2.2 General Safety Information ZEISS

2.2 General Safety Information

This document must be read before commissioning in order to ensure safe and uninterrupted op-
eration. Pay particular attention to all listed safety notes. Make sure, that

§ the operating personnel has read and understood this manual, associated documents, and
particularly all safety regulations and instructions, and applies them.

§ the local and national safety and accident prevention regulations must be observed, as well as
the applicable laws and regulations in your country.

§ this document is always available at the place of use of the product.

§ the product is always in perfect condition.

§ the product is secured against access by unauthorized persons.

§ maintenance and repair work, retrofitting, removal or replacement of components, as well as
any other intervention in the product not described in this document, may only be carried out
by the manufacturer ZEISS or persons expressly authorized by ZEISS to do so.

2.2.1 Requirements for Operators

The product, components, and accessories may only be operated and maintained by authorized
and trained personnel. The product may only be used in accordance with this document. If the
product is not used as described, the safety of the user may be impaired and/or the product may
be damaged.

Any unauthorized intervention or use other than within the scope of the intended use shall void
all rights to warranty claims. The regional regulations on health protection and accident preven-
tion must be observed at all times and during all work on and with the product.

Training Authorized ZEISS personnel will provide basic training in operating the product. As well as infor-
mation on equipment safety and maintenance work that can be conducted by the operator. The
training will be documented by ZEISS and its completion is to be confirmed by the operator.

Special application training is offered for a fee. Current training dates, additional information and
the registration form can be found at https://www.zeiss.com/microscopy/int/service-support/train-
ing-and-education.html.

2.2.2 Safe Operating Condition

If circumstances occur which impair safety and cause changes in operating behavior, the micro-
scope must be shut down immediately and a ZEISS service representative should be informed.

The microscope may only be operated after correct installation by a ZEISS service representative
and if the operating conditions are adhered to.

§ Do not operate the microscope until you have completely read and understood the entire
documentation.

§ Make sure that all protective cover panels are installed and all warning labels are available and
legible.

§ Ensure conditions and take measures to prevent the build up of electrostatic charge on the
workplace.
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ZEISS 2 Safety | 2.3 Prevention of Hazards

2.3 Prevention of Hazards

This section summarizes potential hazards and recommended safety precautions. Failure to follow
the safety instructions and instructions may result in personal injury and property damage.

2.3.1 Electrical Hazards

Voltage Hazards Risk of electric shock in case of contact with live parts.

§ Always use the power cords supplied by ZEISS. When an unsuitable power cord is used, ZEISS
can no longer guarantee the electrical safety and functionality of the microscope.

§ Detachable mains supply cords must not be replaced with inadequately rated cords.

§ Disconnect all power supplies before cleaning.

§ Only connect electrical systems that are authorized by ZEISS to the supplied power supply
cord.

2.3.2 Hazards Generated by Radiation

Optical Radiation
Hazards

Gas discharge lights, LED lights and other sources of white light emit strong optical radiation (e.g.
UV, VIS, IR). Optical radiation may cause damage to the skin and eyes. The extent of the damage
depends on the parameters such as wavelength, exposure time, mode of operation (continuous or
pulsed), etc.

§ Avoid exposure of eyes and skin to radiation.

§ Do not introduce reflective objects into the beam path.

§ Never remove covers or cover panels during operation.

§ Do not disable any interlock system elements.

§ Use suitable protective equipment / protective clothing if required.

Electromagnetic
Radiation Hazards

In a domestic environment the microscope may cause radio interference, which may be mitigated
by relocating or re-orienting the equipment. The use of non-specified accessories, cables, or other
auxiliary parts from the field of information technology may lead to increased electromagnetic
emissions and reduced immunity to interference. Any integration into the system may result in a
degradation of the EMC performance.

2.3.3 Hazards Generated with the Operating Environment

Dirt, Dust, and
Moisture

Dirt, dust, and moisture can impair the microscope’s functionality.

§ Shut down the microscope whenever it is not used and cover it with a dust protection cover.

§ Always cover unused openings/ports.

§ Perform regular maintenance and cleaning according to the instructions in this manual.

§ Make sure that no cleaning liquid or moisture gets inside the microscope.

§ Make sure that the electrical parts never come into contact with moisture.

§ Never expose the microscope to inadmissible climate conditions (high humidity and tempera-
ture).
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2.3.4 Hazards generated by Materials and Substances

Hazardous
Substances

The microscope and other components can come into contact with various specimens and sub-
stances that can be hazardous to humans and the environment.

§ Make sure that the microscope was not in contact with hazardous substances (check the lab-
oratory logbook); otherwise, the microscope must be cleaned/decontaminated/disinfected.

§ Check the components also. If necessary, clean the components as meticulously as possible.
Label contaminated/infected components that cannot be properly cleaned.

§ Contaminated parts shall not be returned to any ZEISS department. Decontaminated parts can
be sent to ZEISS accompanied by a signed „Customer Declaration of Decontamination“.

§ Wear gloves.

Consumable
Hazards

Incorrect handling of consumables and cleaning agents can lead to property damage or skin and
eye injuries. Consumables that are not approved by ZEISS can lead to property damage. Consult
your ZEISS Sales & Service Partner to learn what consumables you can order and how to handle
them.

Disinfectant
Hazards

Ensure adequate ventilation in closed rooms. In case of insufficient ventilation, wear respiratory
protective equipment. Remove any harmful residue. Allow the device to dry off after disinfection,
particularly after disinfection of eyepieces. Do not inhale vapors. When using disinfectants, do not
eat, drink or smoke. Avoid contact with eyes and skin. Remove contaminated clothing and wash
before reuse.

2.4 Labels and Lights

This chapter shows labels and, where applicable, indicator lights.

All parts that may pose specific hazards are marked with warning labels.

Always observe all warning labels!

§ Check all warning labels for availability and legibility.

§ Immediately replace damaged or illegible warning labels.

In case a label is missing please contact your ZEISS service representative for free of charge re-
placement.

2.4.1 Labels on the Focus Controller

1 2

3 4

Fig. 1: Labels on the Focus Controller
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Pos. Symbol Description

1 Type label

2 CSA label

3 Pull the power plug before opening.

4 Observe notes in the instruction manual and
the supplied documents.

2.4.2 Labels on the Sensor Module

2

1

Fig. 2: Labels on the sensor module

Pos. Symbol Description

1 Type label

2 IVD label
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3 Product and Functional Description
Definite Focus 3 ensures that the focus is maintained on the specimen and is adjusted continu-
ously and automatically during long-term imaging analysis of biomedical samples. This is achieved
by controlling the stabilization in the Z direction (focus drift).

Info
For additional information and detailed descriptions, refer to further applicable documents or
ask your ZEISS Sales & Service Partner.

3.1 Main Components of the Definite Focus 3

1

2

3

4

5

6

7

Fig. 3: Main components of the Definite Focus 3

1 Axio Observer 7 Stand 2 Nosepiece

3 Beam Combiner Module [} 16] 4 Band-stop filter (IR blocking filter)

5 Focus Controller 3 [} 15] 6 Sensor Module [} 16]

7 Band-stop filter
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3.1.1 Focus Controller 3

Purpose The Focus Controller 3 controls the function of the sensor module and evaluates the images from
the sensor module.

Position The Focus Controller 3 is placed on the table and connected to the sensor module, to the micro-
scope, and to the mains.

9 8 57 6 4 3 12

Fig. 4: Front and back of the Focus Controller 3

1 On/Off button 2 Mains connection

3 Service port 4 Control 2 port

5 Control 1 port 6 Detection port

7 CAN port 8 Display

9 Standby button

3.1.2 Display Messages of the Focus Controller 3

The display messages show the operational status of the Definite Focus 3.

Message Explanation

System Starting Definite Focus 3 initializes.

Detecting Stand Definite Focus 3 is connecting to the micro-
scope. If the microscope is not ready, the
start routine of Definite Focus 3 stops here
and waits until the microscope is operational.
Once the microscope is ready, the connection
is established and the display shows
"Standby"

Standby Definite Focus 3 is ready to be used.

Monitoring Z-position Definite Focus 3 works continuously and up-
dates the focus position to be stabilized (In-
teractive Mode).

Correcting Z-position Definite Focus 3 corrects the Z-position if a
deviation is detected.

Initializing Monitoring Definite Focus 3 searches the working posi-
tion after a major deviation.

Locating Sample Surface Definite Focus 3 executes a function, after
the Find Surface button in the ZEN (blue
edition) software was pressed.

1 ... 100 The signal quality is displayed in percent on a
scale from 0 to 100.

Tab. 1: Display messages of the Focus Controller 3
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3.1.3 Sensor Module

Purpose The sensor module contains the camera which acquires the digital image.

Position The sensor module is mounted on the left side of the stand.

123
Fig. 5: Sensor module

1 Detection port 2 Control 2 port

3 Control 1 port

3.1.4 Beam Combiner Module

Purpose The beam combiner module transmits the LED light, allowing the light to enter the emission beam
path of the microscope.

Position The beam combiner module is mounted in the holder pocket of the nosepiece on the right side of
the stand.

Fig. 6: Spectra of the beam combiner module and the light source
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3.2 Operating Principle

1 2 3 4 5

6

7

8

9
Fig. 7: Operating Principle of the Definite Focus 3

1 Sample 2 Definite Focus 3 reflection position

3 Sample focus 4 Cover glass

5 Objective 6 Movable lens

7 Detection module 8 Beam combiner module

9 Imaging beam path

The Definite Focus 3 is a miniaturized optical unit for detecting changes in path lengths caused by
cooling or warming of microscope components or samples (focus drift). These changes are de-
tected and corrected at a resolution level which is significantly below the depth of focus of the
objective. The absolute resolution of the system is determined by the microscope objective and in-
creases along with the magnification. The optical measurement method also allows to determine
and set distance changes between the cover glass 4  (or the bottom of a culture dish) and the
objective 5  and supports the user in finding the bottom of the sample.

When in operation, Definite Focus 3 uses an LED to project a grid structure through the objective
5  in the focal plane of this objective.

If an optical interface is located within the depth of focus of the objective, the optical interface re-
flects a part of the grid image onto the detection module 7  inside Definite Focus 3.

The reflected image is analyzed by the Focus Controller 3 to determine the position of the reflec-
tion. If the position has changed compared to the set reference position for example due to focus
drift, Definite Focus 3 corrects the objective position to compensate for the deviation.

If the signal is not strong enough for focus stabilization, Definite Focus 3 scans the position of the
grid image along the optical axis (Z-axis) using a movable lens 6 . The Z-drive does not have to
be moved, therefore the current focus position of the sample is maintained.

Depending on the immersion medium, objective and sample medium, the usable reflection posi-
tion for Definite Focus 3 is located at the upper or lower boundary layer of the sample carrier.

The movable lens compensates and optimizes the offset between sample focus 3  (imaging
beam path) and reflection position 2 , thus preventing Definite Focus 3 from losing the reflec-
tion when focusing within the sample 1 .
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3.3 Operating Modes

3.3.1 Find Surface

The Find Surface function assists the user in locating the sample in the Z direction. First, Definite
Focus 3 adjusts the movable lens to a reference value.

Definite Focus 3 moves the Z-drive downwards within the working distance of the selected objec-
tive and then starts a successive scan.

If Definite Focus 3 detects a signal, the Z-drive is stopped. If no signal is detected, the scanning
process is aborted and the objective is returned to the initial Z position.

3.3.2 Store Focus/Recall Focus

Definite Focus 3 allows users to store and recall a relative Z position with the help of ZEISS imag-
ing Software ZEN (blue edition). Definite Focus 3 does not store the absolute Z position defined by
the Z-drive, but instead records a relative position detected by Definite Focus 3 and defined by the
distance between the objective and the reflecting surface (e.g. the cover glass). 
Therefore it is possible to keep a sample in focus, even if the sample container has changed its ab-
solute Z position. Thus Definite Focus 3 can compensate for tilted sample holders in multi-position
experiments or automatically adjust the Z position for several XY positions.

3.3.3 Lock Focus

The Lock Focus function is used to monitor and stabilize a set focus position continuously. This
function is used to assist the user in locating an appropriate sample position by continuously mon-
itoring and adjusting a preset relative Z position. If the distance changes due to a temperature de-
viation or tilting of the sample, it is compensated immediately. The focus position to be monitored
can be changed interactively.

3.3.4 Experiment Mode

Definite Focus 3 can be used in different ways together with ZEISS imaging software ZEN (blue
edition). The software control allows to use Definite Focus 3 in time-lapse and multi-position ex-
periments and for tile imaging. Experiment control is adjusted automatically based on the require-
ments for the selected experiment. Stabilization intervals and settings for imaging can be selected
by the user. Thus Definite Focus 3 can be used in very fast time series with brief image capturing
intervals as well as in long-term experiments lasting several weeks without compromising the ex-
periment process or the sample.

3.3.5 Interactive Mode

In Interactive mode the current focus position of Definite Focus 3 is used and stabilized as refer-
ence position. If the focus position is changed by the user, the reference position will be adjusted
accordingly. The new focus position set manually by the user is maintained and deviations caused
by the irregularities in the sample surface or temperature fluctuations are compensated.

If Definite Focus 3 is started and controlled via the touchscreen, it runs in Interactive Mode auto-
matically.
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4 Installation
Perform only the installation work described in this document. All other installation work not de-
scribed may only be carried out by an authorized ZEISS service representative.

4.1 Mains Connection

The Definite Focus 3 must be properly installed with the power cords and supplied socket with
protective ground contact securely connected.

The provided electrical connection must be in accordance with the applicable electrical codes for
the country of installation. In order to avoid disturbance from other installed machines, you must
use a separate power connection.

§ Do not extend or modify the supplied power cord.

§ Do not connect electrical systems that are not authorized by ZEISS on the supplied power sup-
ply cord.

§ Remove the power supply cable of the product for a safe disconnection. Switching off the
stand at the standby button only switches off the low voltage internally.

§ The product must be set up and operated so that the connectors can easily be disconnected.

4.2 Connecting the Product

NOTICE

Malfunctions due to tight cable routing
The Z-drive cannot work properly if the cables are to tight.

4 Make sure that the cables from the sensor module to the Focus Controller 3 are routed
loosely.
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4 27 3 16 5
Fig. 8: Connection diagram

Prerequisite ü The microscope is switched off.

ü 2 : The microscope is connected to its power supply.

ü 5 : The power supply of the microscope is connected to the mains.

Procedure 1. Connect the detection ports 6  on the sensor module and on the Focus Controller 3.

2. Connect the Control 1 ports 1  on the sensor module and on the Focus Controller 3.

3. Connect the Control 2 ports 3  on the sensor module and on the Focus Controller 3.

4. Connect the CAN ports 7  on the Focus Controller 3 and on the microscope stand.

5. Connect the Focus Controller 3 4  to the mains.
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4.3 Assembling the Band-stop Filter BG 39

Purpose For transmitted-light applications it is necessary to install the band-stop filter BG 39, tilted, into
the LD condenser 0.55.

Parts and Tools  Hex Key, 3.0 mm

Procedure 1. Insert the band-stop filter into the LD condenser.
2. Turn the band-stop filter until the hole of the

filter is aligned with the orientation screw of
the condenser.

Proceed in the reverse order for removal.

4.4 Assembling the Beam Combiner Module

Info

For optimum image quality, a module must be inserted into the holder
pocket.
When using Definite Focus 3, a beam combiner module must be inserted into the holder
pocket of the nosepiece. If Definite Focus 3 is not used, a compensation module
(424533-9041-000) must be inserted instead.

Parts and Tools  Screwdriver, 3.0 mm, ball head

Procedure 1. Hold the beam combiner module with the inscription (ordering code) facing upwards.
2. Insert the beam combiner module into the

holder pocket of the nosepiece until the spring
clicks (about 4 mm before mechanical stop po-
sition).

3. Press the beam combiner module against the spring force until the end stop.
4. Turn the locking screw clockwise.

à The beam combiner module is fixed in its position.

Proceed in the reverse order for removal.
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5 Operation
This chapter describes the commissioning and the first operating steps of the Definite Focus 3.

5.1 Prerequisites for Commissioning and Operation

Read the Instruction Manual carefully before commissioning and keep the manual for further use.

The following basic prerequisites are necessary for operation:

§ Basic training and safety briefing successfully completed.

§ Chapter Safety read and understood.

§ Familiar with general Windows based programs.

§ Before switching on the microscope or the Definite Focus 3, check whether the existing mains
voltage is suitable.

5.2 Assigning Objectives

NOTICE

Collision with the sample and/or the microscope stage due to incorrect objec-
tive assignment
The objective can collide with the sample or the stage and damage the device if the objectives
are assigned to the wrong position.

4 Assign the installed objectives to the corresponding position in the nosepiece.

The objectives can be assigned in different ways:

§ Read out the objective type automatically when using ACR objectives.

§ Type in the objective type via the TFT display of the microscope.

§ Assign the objective types via MTB.

Info
For additional information and detailed descriptions, refer to further applicable documents or
ask your ZEISS Sales & Service Partner.

5.3 Switching On Safely

Prerequisite ü Definite Focus 3 is installed and operational.

ü The microscope is switched off.

Procedure 1. Press the On/Off button on the rear of Focus Controller 3.
2. Press the Standby button on the front panel of the Focus Controller 3.

à An acoustic signal indicates that the Definite Focus 3 is switched on.
3. Wait until Definite Focus 3 has booted.

à The blue LED of the Standby button flashes and the current state of the device appears
on the display.

4. Switch on the microscope.
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5.4 Operating via the Touchscreen of the Microscope

Prerequisite ü Definite Focus 3 is operational.

Procedure 1. Insert the sample.
2. With the focus drive, focus on the sample.
3. On the touchscreen, press the Home button.

à The Home screen is displayed.
4. Use the On and Off buttons to enable or dis-

able Definite Focus 3.

9 Definite Focus 3 runs in the interactive mode [} 18].

5.5 Operating via the ZEN Software

If Definite Focus 3 is controlled via the ZEISS imaging software ZEN (blue edition), the following
functions are available:

1. Detection of the sample holder surface [} 18].

2. Stabilization of the focus position in the Interactive Mode [} 18].

3. Stabilization of the focus position in the Experiment Mode [} 18].

Functions 1 and 2 are controlled in the Definite Focus tab on the right tool area of ZEN (blue edi-
tion). Function 3 is used in ZEN Experiment designer tool.

Info
Further information on the software and its operation is available in the software’s online help.

5.6 Switching Off Safely

Procedure 1. Press the Standby button on the front of Focus Controller 3.
à An acoustic signal indicates that the Definite Focus 3 is switched off.
à The current state appears on the display.

2. Press the On/Off button on the rear of Focus Controller 3.
3. Disconnect the power cable from the mains supply.
4. Switch off the microscope.
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6 Care and Maintenance
To ensure the best possible performance of the microscope, maintenance must be performed on
a regular basis. Please keep the service logs for your microscope.

To maintain operational safety and reliability of the microscope, we recommend entering into a
ZEISS Protect Service Agreement.

Info
For additional information and detailed descriptions, refer to further applicable documents or
ask your ZEISS Sales & Service Partner.

6.1 Safety During Cleaning and Maintenance

Only conduct preventive measures described here. All tasks of maintenance and cleaning not de-
scribed may only be performed by an authorized ZEISS service representative.

Any unauthorized intervention or any operation outside the scope of the intended use can lead to
injuries and property damage and voids all rights to warranty claims. Only original spare parts
from ZEISS may be used.

 DANGER

Electric shock due to live parts
When the microscope is still switched on, coming in contact with live parts can lead to electric
shock or burn.

4 Switch off the microscope prior to opening or cleaning.

4 Disconnect live parts from the power supply.

NOTICE

Functional impairment due to dirt and moisture
Dirt, dust and moisture can impair the microscope functionality and can cause short-circuits.

4 Use the dust protection cover if the microscope is not used.

4 The ventilation slots must be unobstructed at all times.

4 Perform regular maintenance and cleaning according to the instructions in this document
and according to the instructions in the applicable documents.

4 Make sure that no cleaning liquid or moisture gets inside the microscope.

4 In case of damage, the affected parts of the microscope must be taken out of operation.
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6.2 Maintenance Schedule

To maintain best possible performance of Definite Focus 3, it is essential to perform preventive
maintenance on a regular basis. The recommended intervals depend on the total uptime of Defi-
nite Focus 3.

The recommended intervals depend on the total uptime of the product.

Interval Part/Component Activity

As required Focus Controller 3 Removing Water-Soluble
Contamination [} 25]

As required Fuses of the Focus Con-
troller 3

Replacing the Fuses in the
Focus Controller 3 [} 25]

Tab. 2: Maintenance Plan

6.3 Maintenance Work

6.3.1 Replacing the Fuses in the Focus Controller 3

123
Fig. 9: Replacing the fuses in the Focus Controller 3

Parts and Tools  2x Fuse type T2.5 A/H/250V

Prerequisite ü The power plug is disconnected.

Procedure 1. Remove the fuse holder 3  from the fuse compartment 1 .

2. Replace the defective fuse 2 .

3. Reinsert the fuse holder 3  into the fuse compartment 1  until it clicks into place.

6.3.2 Removing Water-Soluble Contamination

Parts and Tools  Clean cloth

 Lint-free cloth

Procedure 1. Moisten a clean cloth with water.
à A mild detergent may be added to the water (no solvent!).

2. Wipe off the area with the cloth.
3. Dry with a lint-free cloth.
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7 Troubleshooting
The following tables provide information for solving common problems. If you cannot solve the
problem or if you are unsure about a certain technical difficulty, contact your local ZEISS service
representative.

Symptom Cause Measure

Definite Focus 3 is not
displayed on the Axio Ob-
server 7 touchscreen.

Definite Focus 3 is switched
off.

Restart the system [} 22].

The Axio Observer 7 was
started before Definite Focus 3
was started.

Switch the microscope off and
on again while Definite Focus
3 remains switched on.

Definite Focus 3 is dis-
played on the Axio Ob-
server 7 touchscreen, but
cannot be used.

Definite Focus 3 was switched
off after Axio Observer 7 was
started.

Restart the system [} 22].

The image is blurred. No synchronization between
image capture and Definite Fo-
cus 3.

Restart the system [} 22].

The grid image is visible
in the microscope cam-
era.

§ No suitable IR block filter
is inserted into the beam
path.

§ No suitable fluorescence
filter with IR blocking is in-
serted into the beam path.

Insert suitable filter into the
beam path.

The grid reflection is too
weak.

§ Oil objectives are used
with samples in media
with a high refractive in-
dex (n > 1.46).

§ Glycerine is used as im-
mersion medium with a
sample which has a refrac-
tive index similar to glycer-
ine (n > 1.45).

Change the immersion
medium.

When using the Find
Surface function, the ob-
jective collides with the
sample.

§ The sample is not suitable
for this function.

§ Light-absorbing material,
e.g. labels are in the focus
range of the objective.

§ The objectives are not
configured for use with
Definite Focus 3.

§ Use a suitable sample.

§ Remove all light-absorbing
material from the focus
range of the objective.

§ Configure the objectives
correctly.

7.1 Error Codes

Error
Code

Cause Measure

0x000D A component which is not permitted
is in motion while the command is be-
ing executed.

If this error occurs frequently, contact
the ZEISS service representative.
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Error
Code

Cause Measure

0x000E Initialization of Definite Focus 3 was
not completed before the use of the
device.

Restart the device.

0x0011 A command was stopped. If this error occurs frequently, contact
the ZEISS service representative.

0x0012 A position command was aborted. If this error occurs frequently, contact
the ZEISS service representative.

0x0039 Timeout error: A component in the
microscope system did not report it-
self within the specified time. General
error code for timeout, does not nec-
essarily have to be assigned to Defi-
nite Focus 3.

If this error occurs frequently, contact
the ZEISS service representative.

0x0060 The stabilization position is not de-
fined.

If this error occurs frequently, contact
the ZEISS service representative.

0x0061 Device conflict: Definite Focus 3 can-
not access the focus drive, because it
is controlled by another device.

If this error occurs frequently, contact
the ZEISS service representative.

0x0062 Device conflict: The focus drive is not
locked, although it should be.

If this error occurs frequently, contact
the ZEISS service representative.

0x0063 The Definite Focus 3 system attempts
to move the focus beyond a hardware
or software limit.

If this error occurs frequently, contact
the ZEISS service representative.

0x0064 The Definite Focus 3 detector is defec-
tive or not correctly connected.

Check the cables. If necessary, switch
the Focus Controller 3 off and on
again.

0x0065 Definite Focus 3 was not able to de-
tect a stabilization signal.

Check the suitability of the sample.

0x0066 The Definite Focus detector could not
sufficiently optimize the signal quality.

Check the cables and the suitability of
the sample.

0x0068 Error in communication between Defi-
nite Focus 3 and microscope.

Check the cables and the power sup-
ply of the microscope.

0x0069 Internal error of Definite Focus detec-
tor has occurred.

If this error occurs frequently, contact
the ZEISS service representative.

0x006A A position for Definite Focus 3 could
not be set, possibly a customer-de-
fined focus limit was set.

If this error occurs frequently, contact
the ZEISS service representative.

0x006B The nosepiece is in an intermediate
position.

Check the nosepiece.

0x006C Definite Focus 3 could not find valid
objective data.

Check if a valid objective is available
in the stand.

0x006D The focus drive is not locked, al-
though it should be. Device conflict.

If this error occurs frequently, contact
the ZEISS service representative.
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Error
Code

Cause Measure

0x006F The current objective is not suitable
for Definite Focus.

Change the objective.

0x0070 Definite Focus 3 was not able to de-
tect a stabilization signal.

Check the suitability of the sample.

0x0071

0x0072

0x0073

0x0074

0x0075

0x0076

0x0077 A Definite Focus 3 operation was can-
celed: Movement of the nosepiece or
unapproved objective configuration.

If this error occurs frequently, contact
the ZEISS service representative.

0x0078 A Definite Focus 3 operation was can-
celed: Focus change via handwheel or
external software control.

If this error occurs frequently, contact
the ZEISS service representative.

0x0079 The Surface Finder has not found a
stable signal in the permitted working
range, and the search process was
aborted.

Check the suitability of the sample.

0x007A Definite Focus 3 was not able to de-
tect a stabilization signal.

Check the suitability of the sample.

0x007C Definite Focus 3 was not able to de-
tect a stabilization signal.

Check the suitability of the sample.

0x007D The Surface Finder has reached the
limit of the permitted focus range and
the search process was aborted.

If this error occurs frequently, contact
the ZEISS service representative.

Tab. 3: Error codes
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8 Decommissioning and Disposal
This chapter contains information on the decommissioning and disposal of the product.

8.1 Decommissioning

If the microscope and its components are not used for an extended period of time such as several
months, they should be shut down completely and secured against unauthorized access.

Complete decommissioning of the microscope and its components should be executed by your
ZEISS service representative.

 DANGER

Electric shock due to live parts
When the microscope is still switched on, coming in contact with live parts can lead to electric
shock or burn.

4 Switch off the microscope prior to opening or cleaning.

4 Disconnect live parts from the power supply.

Procedure 1. Switch off the microscope.
2. Pull the mains plug.

8.2 Transport and Storage

The following regulations must be observed before and during transport:

§ The boxes must be secured during transport.

§ Avoid rocking the boxes back and forth.

§ Note the weight information on the package and on the shipping document.

§ Where possible, the original packaging must be used for shipping or transport.

Maximum shock
resistance

§ Do not drop or bump the boxes during movement or storage.

§ Evaluate packaging shock and tilting sensors , if available, on delivery and after internal trans-
port.

Allowable
temperature

Allowable temperature during on-site storage:

§ Between 5 °C and 40 °C

§ Relative humidity less than 75 % at 35 °C

Allowable temperature during transport:

§ Between −20 °C and 70 °C

§ Relative humidity less than 90 %
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8.3 Disposal

The product must not be disposed of as domestic waste or through municipal disposal compa-
nies. They must be disposed of in accordance with applicable regulations (WEEE Directive
2012/19/EU). ZEISS has implemented a system for the return and recycling of devices in member
states of the European Union that ensures suitable reuse according to the EU Directives men-
tioned. The customer is responsible for decontamination.

Info
Detailed information on disposal and recycling is available from your ZEISS Sales & Service Part-
ner.

8.4 Decontamination

A decontamination statement must be submitted before returning any used objects to the ZEISS
location.

If reliable decontamination cannot be guaranteed, the hazard must be marked according to appli-
cable regulations. In general, a well-visible warning sign must be affixed to the article itself and to
the outside of the packaging, together with detailed information on the type of contamination.
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9 Technical Data and Conformity
This chapter contains important technical data as well as information on the conformity.

9.1 Performance Data and Specifications

Info
Your ZEISS Sales & Service Partner will provide you with the detailed installation requirements.

Location
requirements

Installation site Exclusively inside buildings

Altitude Max. 2000 m above sea level

Atmospheric pressure Min. 800 hPa

Air conditioning
and quality

Parameter Value

Temperature range for operation 5 to 40 °C

Relative humidity < 75 % at 35 °C

Atmospheric pressure 800 to 1060 hPa

Pollution degree 2

Weight and
dimensions

Main Components Length
(mm)

Width (mm) Height
(mm)

Weight (kg)

Beam combiner module 80 35 8 0.045

Sensor module 90 85 150 0.700

Focus Controller 3 250 105 220 3.750

Mains connection Value

Nominal AC voltage 1/N/PE 100 to 240 VAC ± 10 %
No line voltage conversion required!

Nominal frequency 50 - 60 Hz

Main Power Plug Local mains plug will be supplied.

Power consumption of the Focus Controller 3 max. 2.0 A

IEC earth class Class 1 of IEC 61140

All chassis are connected to electrical earth
by the earth cable in the mains cable.

Overvoltage Category II
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Fuses Parameter Value

Type T 2.5 A/H

Size 5 mm x 20 mm

9.2 Applicable Standards and Regulations

Observe all general and country-specific safety regulations as well as applicable environmental
protection laws and regulations.

The product is in compliance with the requirements of the following regulations and directives:

2011/65/EU Directive 2011/65/EU of the European Parlia-
ment and of the Council of 8 June 2011 on
the restriction of the use of certain hazardous
substances in electrical and electronic equip-
ment (RoHS)

2015/863/EU Commission Delegated Directive (EU)
2015/863 of 31 March 2015 amending An-
nex II to Directive 2011/65/EU of the Euro-
pean Parliament and of the Council as re-
gards the list of restricted substances (RoHS
Directive III)

KN 61000-6-2:2012, 
KN 11:2015

Korean EMC standards

2017/746/EU Regulation (EU) 2017/746 of the European
Parliament and of the Council of 5 April 2017
on in vitro diagnostic medical devices and re-
pealing Directive 98/79/EC and Commission
Decision 2010/227/EU

2012/19/EU WEEE Directive

EN 61010-1:2020 Safety requirements for electrical equipment
for measurement, control, and laboratory use
– Part 1: General requirements

IEC 61010-2-101:2015 Safety requirements for electrical equipment
for measurement, control and laboratory use
- Part 2-101: Particular requirements for in
vitro diagnostic (IVD) medical equipment

EN 61326-1:2013 Electrical equipment for measurement, con-
trol and laboratory use - EMC requirements -
Part 1: General requirements

EN 61326-2-6:2013 Electrical equipment for measurement, con-
trol and laboratory use - EMC requirements -
Part 2-6: Particular requirements - In vitro di-
agnostic (IVD) medical equipment

ISO 14971:2019 Medical devices - Application of risk manage-
ment to medical devices

EN 55011:2018 Noise emission according to CISPR 11
intended use in industrial environment
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Suppression of interference in accordance with EN 55011 Class A

EN 62471:2009 Photobiological safety of lamps and lamp sys-
tems

Compliance with the limit values in accordance with EN 62471 Exempt risk group

According to directive 2011/65/EU (RoHS) the product has been classified as instrument category
9 (Monitoring and control instruments including industrial monitoring and control instruments). It
also falls under 2012/19/EU (WEEE).

The following EMC user notice is for Korea only:

기종별 사용자안내문

A급기기(업무용방송통신기자재) 이기기는업무용(A급) 전자파적합기기로서
판매자또는사용자는이점을주의하시기바라
며, 가정외의지역에서사용하는것을목적으
로합니다.

The product was designed, realized, verified, validated, and released in a certificated process envi-
ronment. ZEISS works according to the certified Management Systems ISO 9001, ISO 13485, and
ISO 14001.
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10 Accessories and System Expansions
Only the following accessories may be used with the microscope as their safe use has been con-
firmed by ZEISS. Only original parts from ZEISS may be used. Check in advance whether your mi-
croscope can be retrofitted with a system expansion or accessories.

After installation or conversion it must be carefully checked whether the microscope and its sys-
tem expansions/accessories are in a safe operational state and whether unused ports are closed.
For details and safety measures please refer to the associated documents.

Info
For additional information and detailed descriptions, refer to further applicable documents or
ask your ZEISS Sales & Service Partner.

10.1 Compatibility with Microscope Accessories

Stages Definite Focus 3 is compatible with the following microscope stages:

Name Description/info

000000-0538-386 2 Scanning stage XY DC 110x90 Z Piezo/
Rot.En. Rev.4

432016-0000-000 2 Mechanical stage 130x85 R/L

432016-9901-000 2 Mechanical stage 130x85 R/L

432016-9902-000 1 Mechanical stage 130x85 R/L

432017-9901-000 2 Specimen stage 250x230 mm

432027-9900-000 1 Scanning stage 130x100 PIEZO

432027-9001-000 1 Scanning stage 130x100 PIEZO

432027-9002-000 1 Scanning stage 130x100 PIEZO

432028-9901-000 2,3 Scanning stage 130x100 DC

432029-9902-000 2 Scanning stage 130x100 STEP

432029-9903-000 2 Scanning stage 130x100 STEP

432029-9904-000 1 Scanning stage 130x100 STEP

432047-0000-000 2 Mechanical stage 130x85 R/L with short drive

432047-9901-000 2 Mechanical stage 130x85 R/L with short drive

432047-9902-000 1 Mechanical stage 130x85 R/L with short drive

1 Compatible with objectives autocorr 
2 NOT compatible with objectives autocorr
3 Only with 10 mm focus drive
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Definite Focus 3 is NOT compatible with the following microscope stages:

Name Description/info

432028-0000-000 Scanning stage 120x100 DC

432031-0000-000 Scanning stage 130x85 mot P; CAN

432031-9901-000 Scanning stage 130x85 mot P; CAN

432031-9902-000 Scanning stage 130x85 mot P; CAN

Protection filter Definite Focus 3 is NOT compatible with the following microscope accessory:

Name Description/info

000000-1068-113 Protection filter for reflector turret

Objectives More detailed information on available and recommended objectives can be found at https://
www.micro-shop.zeiss.com/de/de/shop/objectives or ask your ZEISS Sales & Service Partner.

10.2 IR Blocking Filter

10.2.1 Function of the IR Blocking Filter

The IR blocking filter prevents the light from the LED of the Definite Focus 3 from reaching the
camera. This can happen in transmitted light images or fluorescence applications if a long-pass
emission filter that transmits at wavelengths above 700 nm is used. 
If the IR blocking filter is not installed in the microscope, artefacts such as stripes and background
light may appear in the transmitted light images. These artefacts can also appear in fluoresence
images with filter sets (e.g. FS 62 HE, FS 90 HE, FS 91 HE), if the focus stabilization with Definite
Focus 3 and the image capture occured simultaneously (e.g. in the Lock Focus [} 18] or Experi-
ment Mode [} 18] functions).

The IR blocking filter blocks wavelengths below 400 nm and above 750 nm and allows the detec-
tion of the fluorescence signal in the spectral range between 400 and 750 nm.

Fig. 10: Spectrum of the IR blocking filter
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10.2.2 Assembling the IR Blocking Filter

Procedure 1. Insert the IR blocking filter into the slot.
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Revision History

Revi-
sion

Date of
Issue

Introduced Modifications

2 12/2022 § Implementation of UKCA marking

§ Implementation of revision history

§ Adaptation to Regulation (EU) 2017/746 (IVDR)

Tab. 4: Revision History
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Glossary

ACR

Automatic component recognition: A
function that automatically recognizes
objectives, identifies reflector modules
and recognizes the exchange of compo-
nents.

LD

Long distance

MTB (MicroToolBox)

The software MTB is used to generate
and manage microscope configurations.
Information about microscope compo-
nents (e.g. nosepieces, reflector turrets,
shutters etc.) and, if necessary, additional
external units (e.g. motorized xy stages,
external light sources etc.) is stored in
these configurations. Furthermore, the
software can also be used to enter infor-
mation about microscope components,
such as objectives, fluorescence filter
cubes etc., in a simple way and to save
this information in the microscope (de-
pending on the type of microscope in
question). In this case, the information is
saved directly in the microscope, allowing
it to be displayed on the microscope’s
TFT screen, for example. Various configu-
rations can be created, of which only one
is activated at any time. The active con-
figuration is used by imaging software
such as ZEN to provide graphic control
dialogs for the configured microscope
units (e.g. lightpath or microscope com-
ponents control).

TFT

Thin-Film Transistor

Warning label

A label or sign that provides safety-re-
lated information (e.g. safety signs) and
informs about possible risks and hazards.

ZEISS Sales & Service Partner

The Sales & Service Partner is generally in
the field for customer support in a re-
gional area and / or a clearly defined cus-
tomer group.

ZEISS service representative

Specially trained service expert, either
ZEISS staff or authorized service partner
of ZEISS.
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Carl Zeiss Microscopy GmbH
Carl-Zeiss-Promenade 10
07745 Jena
Germany

phone: +49 1803 33 63 34
fax: +49 3641 64 3439

info.microscopy.de@zeiss.com
www.zeiss.com/microscopy
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