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Knowledge of this manual is required for the operation of the instrument. You should therefore familiarize 
yourself with the contents of this manual and pay special attention to instructions concerning the safe 
operation of the instrument. 

Subject to alterations. The manual is not covered by an update service.  

© Unless explicitly authorized, dissemination or duplication of this document and commercial 
exploitation or communication of its contents are not permitted. Violations will entail an obligation 
to pay compensation. 

All rights reserved in the event of granting of patents or registration as a utility patent. 
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1 SAFETY INFORMATION 

1.1 Intended use and obvious misuse 

The LSM 900 1-Channel MAT laser scanning microscope, including its original accessories and compatible 
accessories from other manufacturers, may only be used for the purposes and microscopy techniques 
described in this operating manual (intended use). 

 

Laser scanning microscopes (LSM) are intended for high-resolution imaging of technical samples, whereby in 
contrast to wide field microscopy the specimen is illuminated raster-fashion with a focused laser beam and 
the optical arrangement prevents light from out-of-focus regions of the specimen contributing to image 
formation. 

 

For research only. Not for medical diagnostic, therapeutic or treatment purposes. Not all products are 
available in every country. Contact your local ZEISS representative for more information. 

 

 

Installation and commissioning of the LSM 900 1-Channel MAT system must be performed by 
authorized ZEISS service staff. The system should not be used prior to instruction by a ZEISS 
representative. 

 

 

If the device system is used in a manner not specified by the manufacturer, the protection provided 
by the device system may be impaired, e.g. when tilting back the transmitted light arm while the 
laser is switched on. 

 

The manufacturer will not assume liability for any malfunction or damage caused by anything other than the 
intended use of the LSM 900 1-Channel MAT system or individual modules or parts of it, nor by any repair or 
other service operation performed or attempted by persons other than duly authorized service staff. Any such 
action will invalidate any claim under warranty, including parts not directly affected by such action. This also 
includes the modification of the system computer with, for example, new plug-in cards or the like by the 
user. 

Any modification of the LSM 900 1-Channel MAT system will result in the loss of warranty of laser safety. 
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1.2 Explanation of Symbols 

 

CAUTION: 
Faults and hazards that might arise during operation which might cause damage to the unit or 
injury to the user. Observe the operating manual.  

 

CAUTION: 
Laser radiation. Do not stare into the beam. 

 

CAUTION: 
Optical radiation hazards possible when operating the system. Do not expose yourself to the 
radiation. 

 

CAUTION: 
UV radiation. Do not expose yourself to the radiation 

 

CAUTION: 
Pull the mains plug before opening the device housing. 

 

CAUTION: 
Hot surface. Do not touch. 

 

CAUTION: 
Fingers can be caught. Do not touch during operation. 

 

 Other labels on the system include one of the above depicted symbols and a detailed description of 
the handling instructions. See also the following drawings of the system parts (section 1.8, page 15). 
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1.3 Information Concerning the Use of the Device 

 EMC test according to DIN EN 61326-1 
1. Noise emission according to CISPR 11 / DIN EN 55011 
2. Noise immunity according to table 2 (industrial sector) 

 

 The LSM 900 1-Channel MAT system meets the EMC requirements for EN 55011 Class A (intended use 
in industrial environment). If the LSM is operated in a residential or small trade area, other devices may 
be influenced by conducted or radiated disturbance. In this case special EMC measures are required. 

 

 In the rare case of a voltage surge on the power supply line (e.g. from indirect lightning strike), a 
momentary interruption of the acquisition system's functionality is possible. This is no defect. No 
damage occurs to the system. 
Acquisition can be continued after restarting the system hardware and the ZEN software. To keep the 
sample position during restart, select Skip Calibration (see Fig. 1) if this dialog is shown. 
A possible protective means to minimize the probability of a temporary disruption is a transient voltage 
protector in your facility's power system. 

 

 
Fig. 1  Stage/Focus Calibration Dialog 
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1.4 Regulations 

Extensive knowledge of the hardware and the system is indispensable for safe operation of the LSM 900 1-
Channel MAT. 

 Read this operating manual and all device publications belonging to the system conscientiously before 
operating the LSM 900 1-Channel MAT system! You can obtain additional information on the 
hardware configuration delivered and on optional system extensions from the manufacturer or via the 
service hotline. 

The LSM 900 1-Channel MAT has been designed, built and tested in conformity with the following standards 
and guidelines: 

 DIN EN 61010-1 (IEC 61010-1) "Safety requirements for electrical equipment for measurement, control 
and laboratory use", taking relevant CSA and UL specifications into account, 

 DIN EN 60825-1 (IEC publication 60825-1) "Safety of laser equipment", 

 21 CFR §1040.10: "Performance Standards for light emitting products – laser products", 

 DIN EN 61326-1 "Electrical equipment for measurement, control and laboratory use – EMC 
requirements", 

 Low voltage directive: 2014/35/EU, 

 EMC directive: 2014/30/EU, KN 61000-6-2, KN 11. 

 EMC User notice for Korea only: 

사용자안내문 

기 종 별 사 용 자 안 내 문 

A급 기기 

(업무용 방송통신기자재) 

이 기기는 업무용(A급) 전자파적합기기로서 판매자 또는 

사용자는이 점을 주의하시기 바라며, 가정외의 지역에서 

사용하는 것을 목적으로 합니다. 

 

The company works according to a certified Environment Management System according to ISO 14001. 

The product was developed, tested and produced in accordance with the valid regulations and guidelines for 
environmental law of the European Union. 

The product and its accessories comply with the EU directives 2012/19/EU (WEEE) and 2011/65/EU (RoHS), 
as amended by 2015/863/EU, as applicable for the product. The product and its accessories have been 
classified as instrument category 9 (laboratory equipment or comparable standard). 

ZEISS has installed a process for taking back and recycling the instruments within the member states of the 
European Union, which takes care of the appropriate utilization according to the said EU guidelines. 

For details on the disposal and recycling please refer to your relevant ZEISS sales or service organization. 

The product must not be disposed in the household waste or through the municipal disposal organizations. 
If the product is resold, the seller shall be obliged to inform the buyer that the product must be disposed of 
in accordance with the above regulations. 
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1.5 Power Requirements 

The LSM 900 1-Channel MAT system must be connected to the AC mains grid using the two power supply 
cables. 

As shown in Fig. 2, some system components must be plugged into two multipoint connectors containing a 
single-phase plug. The first 6-point power strip must be connected to the AC mains grid using a separate 
power socket. The second 6-point power strip must be connected to the power supply unit (PSU). Some 
additional optional components (i. e. incubation systems) must be connected to the second 6-point power 
strip. See individual operating manuals of those components for further instructions.   
 

Line voltage 220 V AC to 240 V AC (+10 %) 100 V AC to 125 V AC (+10 %) 

Line frequency 50 to 60 Hz 50 to 60 Hz 

LSM 900 1-Channel MAT 
incl. lasers 

  

Max. current 1 phase at 4.5 A 1 phase at 9 A 

Power consumption 900 VA (continuous operation, 
maximum) 

280 VA (standby operation) 

0.025 VA (off mode) 

900 VA (continuous operation; 
maximum) 

260 VA (standby operation) 

0.011 VA (off mode) 

Power plug Country-specific connectors NEMA 5/15 

Class of protection I I 

Overvoltage category II II 

Pollution degree 2 2 

Heat emission 700 W max. 700 W max. 

 

The following components must be inserted in the first 6-point power strip (multipoint connector 1 or system 
power strip, see Fig. 2): 

 flat screen monitor 

 control computer 

 microscope power supply unit 

 stage controller 
 

The following components must be inserted in the second 6-point power strip (multipoint connector 2 or 
components power strip, see Fig. 2): 

 illuminator / thermal light source (HXP 120) 

 Definite Focus (DF) controller 

 Z-Piezo controller 
 

The following components must be connected to the power supply unit (PSU): 

 components power strip (multipoint connector) 

 laser module (LM) 

 scanning module (SM)  

 Transmission PMT (T-PMT) 
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The following system components must be connected directly to the AC network using two power supply 
cables (see Fig. 2): 

 system power strip (multipoint connector) 

 power supply unit (PSU)   
 

 

Fig. 2 Power connectors for LSM 900 1-Channel MAT system  
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Other components should not be connected to the multipoint connectors of the system, to ensure 
that the permissible touch current levels are not exceeded. 

Power supply unit (PSU) and laser module (LM) are housed in the component rack (see Fig. 3). The 
components power strip is attached to the rack as well. 

 

 

Fig. 3 Component rack with power supply unit (PSU) and laser module (LM) for  
LSM 900 1-Channel MAT (from top to bottom)  
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1.6 Acclimation after Shipment 

To ensure peak performance and avoid possible damage, the system should be given some time to acclimate 
if it was stored at very low temperatures prior to setup.  

Otherwise, air humidity might condensate on the system’s components, or mechanical stress in optical 
components may cause damage or misalignment. 

The system has to be stored at room temperature for 24 hours prior to unpacking. Opening the top of the 
shipment crates will help to speed up the process.  

As abrupt temperature changes must be avoided in any case, ensure to open the shrink-wrapped plastic 
packaging of the component rack and scanning module only after a sufficient warm-up time. 

For the same reason, keep the cardboard packaging of other major components, such as the microscope 
stand and user PC sealed during acclimation. 
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1.7 Notes on Setting up the Microscope System 

 Installation and commissioning of the LSM 900 1-Channel MAT system must be performed by 
authorized ZEISS service staff. The system should not be used prior to instruction by a ZEISS 
representative. 

 
The LSM 900 1-Channel MAT laser scanning microscope is delivered in one case.  
 

 

The LSM 900 1-Channel MAT must be set up so as to ensure that the minimum clearance between 
the wall and the rear of the system is no less than 0.5 m. This distance is necessary for adjustment 
and maintenance. 

 

The safe disconnection of the system from mains supply is performed by removing the power supply 
cables. The system must be set up and operated so that removing the connectors is not difficult. 

 

 

The system contains components with dangerous voltage. The system may only be opened by 
authorized ZEISS service staff. Before opening a system component the power plug must be 
disconnected. 

 

Do not set up the unit in the proximity of heat sources such as radiators or direct sunlight. Do not cover 
ventilation slots on the microscope system to avoid heat build-up. Do not position the electronics parts in a 
closed container. 

The system must not be set up in areas with potential danger by explosives. 

The unit must be connected to a properly installed socket outlet with earthing contact by means of the power 
supply cables supplied. Continuity of PE connection must not be affected by the use of extension leads. 

 

 

Maintenance, repair, modification, removal or exchange of components, or other interference with 
the equipment beyond the operations described in this manual may only be carried out by the 
manufacturer ZEISS or by persons expressly authorized by ZEISS to do so. 

This applies especially to the microscope system, the scanning module, lasers, the PC system, the 
power supply units, cable connections and other system components. 

Please consider that the LSM 900 1-Channel MAT is a high-precision opto-electronic instrument. 
Improper handling of the instrument may easily affect its performance or even damage it and will 
void all warranty claims. 

 

There are hot surfaces on the HXP 120 and HAL lamp. Do not touch. 

 

The user is not allowed to remove the T-PMT/ESID, switching mirror, or HAL!  
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To avoid heat built-up at the T-PMT and lamp houses, the darkening cloth delivered in the Sample 
Navigator kit for fluorescence T-PMT detection must not cover any heat emitting devices or 
openings. To maintain the anti-inflammatory treatment of the cloth, do not wash the darkening 
cloth! 

 

Laser light (class 1) may emit from the system at the aperture opposite of the camera of 
Axio Imager, when the cover cap is removed. 

 

For reasons of laser safety, the user is not allowed to remove the condenser module, condenser or 
laser safety shield in the case of inverted stands. 

 

Note that the power of the motor drives of the scanning stages DC is strong enough to squeeze 
your fingers e.g. between the scanning module housing and the scanning stage. 

 

The HXP 120 lamp used on the incident light path of light microscopes emits UV light which is 
harmful to the human eye and skin when observed without appropriate filter glasses. Never remove 
the lamp and look direct into the emitted light of the lamp. 

 

After installation or conversion of the LSM 900 1-Channel MAT system, authorized specialized staff must 
carefully check that it is in a proper condition and, particularly, that covers protecting against laser radiation 
are provided. 

Tube openings or other unused mounts should always be protected against dust and moisture with the 
corresponding device components or with termination covers/blind plugs. 

By establishing a corresponding workplace environment, please ensure that the formation of electrostatic 
charges is avoided. 

To avoid vibrations during operation, the LSM 900 1-Channel MAT should only be operated in conjunction 
with the system table (vibration damping) or anti-vibration plates. Anti-vibration plates must be set up on a 
sturdy table and no other item than the system may be placed on the table. The table should be capable of 
bearing a load of at least 150 kg. 
The LSM 900 1-Channel MAT should be placed in a room suitable and dedicated for microscopes. 

 

 



 SAFETY INFORMATION 
LSM 900 (LC 2) Warning and Information Labels ZEISS 
 

 
12/2022 000000-2273-612 15 

1.8 Warning and Information Labels 

 

Observe the warning and information labels attached on the LSM 900 1-Channel MAT. Check 
whether all of the labels shown below are provided on your instrument, and contact ZEISS Germany 
or one of the service agencies if you should discover that any of the labels should be missing. You 
will receive a free replacement.  

The  label means: “Laser radiation”. If this label is affixed in the proximity of a securing screw 
the label means: "Do not remove securing screw as otherwise laser light will be emitted." 

 

 

Fig. 4 Warning and information labels on the Axio Observer microscope with the  
LSM 900 1-Channel MAT scanning module  
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Fig. 5 Warning and information labels on the Axio Observer microscope with the  
LSM 900 1-Channel MAT scanning module (US version only)  
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Fig. 6 Warning and information labels on the Axio Imager microscope with the  
LSM 900 1-Channel MAT scanning module 
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Fig. 7 Warning and information labels on the Axio Imager microscope with the  
LSM 900 1-Channel MAT scanning module (US version only)  
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 1 Laser ON LED 
 2 US version only 

Fig. 8 Warning and information label on the laser module of the component rack  
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1.9 Notes on Handling the Laser Components and Illumination Systems 

 

The LSM 900 1-Channel MAT is a laser hazard class 2 instrument and is marked as such. 
This low-risk class embraces medium-power lasers. Take care not to expose yourself to the radiation 
of such lasers. In particular, never look into the laser beam! 

 

Caution: Use of controls or adjustment devices, or performance of procedures, other than those 
specified herein may result in exposure to hazardous radiation. 

 

The following laser types are currently intended for use in the LSM 900 1-Channel MAT: 

 Laser 405 nm, 5 mW, laser class 3B 

 

If used properly, the LSM 900 1-Channel MAT will not pose any laser radiation risks for operating staff. 
Nevertheless, you should observe the following warnings: 

 
 The laser module is equipped with a key switch. 

 The laser module is equipped with an electric interlock at the rear of the laser module (see 
Fig. 3). This can be used to connect remote interlock.  

 Always keep the keys for the laser module in places which are not accessible to persons who 
are not authorized to operate the laser. 

 A white LED (Fig. 8/1) on the front of the component rack lights up, once the lasers are enabled 
to emit light. Please note that the LED does not light up when just turning the laser module on 
with the key. Additionally the ZEN software has to be started to enable the lasers. 

 At the rear of the laser module a port is located which is used to connect an optional external 
signal lamp with a green / red LED light that lights up for better visibility when the lasers are 
activated for light emission. 

 Do not place any reflecting objects into the beam path. 

 Never open any covers or panels. 

 Never look into the laser beam, not even to simply view the specimen, whether with the aid of 
optical instruments or without.  

 For Axio Observer, never tilt the transmitted light arm backwards while the laser is on. 

 Never leave any positions of the nosepiece uncovered. 

 Suitable eye wear for laser protection should cover 405 nm, and should have an optical density 
of 1.5 or higher. Further technical details must be evaluated by the local safety officer. 
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 Suitable protective measures must be taken if gases, dust or vapors hazardous to health, secondary 
radiation or explosive objects should arise on the specimen as a result of laser radiation. 

 

When using a high power broadband illumination (HXP) in the incident light path in combination 
with a neutral reflector module in the microscope stand, there are operating conditions which lead 
to strong reflections of excitation light into the eyepiece. According to regulations for radiation 
load the maximal values are below the permissible threshold and do not lead in all probability to 
any permanent irritation of the eyes also because the natural averting reaction limits the exposure 
to the bright light. Nevertheless we recommend not looking through the eyepiece when rotating 
the reflector turret. Especially, we do not recommend the use of the reflector turret controls located 
on the microscope stand, since this leads to an observation position close to the eyepiece. Instead, 
use the TFT touch screen or the LSM software to switch the reflector turret. In case the reflector 
turret has to be rotated by hand avoid looking into the eyepiece while doing so. 

 

 

1.10 Laser Lifetime  

The following table shows the expected laser lifetime: 

Wavelength of the laser in nm; 
performance of the fiber 

Type Power at the end of 
specified lifetime 

Expected lifetime 
(in hours) 

405; 5 mW Diode 4 mW 10000 

 

 The laser module is still a laser class 3 module. Laser class 2 is ensured by system configuration. The 
interface port is restricted to authorized ZEISS service staff only. 
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1.11 Notes on Handling the Computer, Data Media and Data Transfer 

The computer used as standard in your LSM 900 1-Channel MAT system is a high-end computer with 
WINDOWS operating system. 

As standard, your computer has one hard disk drive and one CD-ROM drive.  

 

 On delivery of your LSM 900 1-Channel MAT system, please ensure that the operating system is 
installed including initialization and start file setup and that the LSM program is also installed. 

 When working with the hard disk, it is important to know that the more data it contains, the slower 
its operation will become. Therefore, data that you do not need permanently should be stored on 
a DVD, a CD-ROM or an external HD drive. 

 

When handling CDs, CD-ROMs or DVDs, do not touch the data side of the disc. 
Do not apply paper labels or write on any part of the disc, data side or label side. Wipe dust or 
fingerprints on the disc with a soft cloth from the center to the edge. Do not use benzene, thinner, 
record cleaner, or antistatic clothes. This may damage the disc. 
Do not expose the disc to direct sunlight or high temperatures. 
Backup your data on a regular basis. 
Do not install any other software without consulting your ZEISS representative. 

 

Never turn your computer off before exiting the LSM program and shutting down the WINDOWS 
operating system. Otherwise, program files and/or data files may be lost. 

 

The LSM computer is a system computer which controls a high-end microscope system. The 
computer must not to be used as a general workstation with frequent updates of windows or 
security patches. The LSM software is released with a specific windows version and patch and this 
must not be changed unless approved by Carl Zeiss Microscopy. 

 

Necessary data transmission rates of the network are dependent on the tasks to be performed. For 
standard data transfer and online condition monitoring a data transmission rate of 1 MBit/s is sufficient. For 
Remote Desktop Support a data transmission rate of at least 5 Mbit/s is required. 
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1.12 Notes on Care, Maintenance and Service 

The device manufacturer cannot be held responsible for damage caused by improper use, negligence or 
unauthorized intervention in the system, in particular removal or replacement of device components or the 
use of unsuitable accessories of other manufacturers. Such actions will render all warranty claims invalid. 

You are well advised to arrange a service agreement with your nearest ZEISS representative to guarantee 
perfect functioning of the microscope system in the long-term. 

Use only original spare parts.  

The customer has the possibility to change defective fuses. The positions of the fuses are shown in Fig. 3. 
The fuses are inserted into fuse holders (normally used for power supply units). The fuse type is given on the 
hardware itself and in Fig. 3. 

 

Proceed as follows when replacing fuses: 

 Open the fuse holder by turning 90° clockwise. 

 Pull out the fuse holder and replace the fuse by a new one of the same type. 

 Insert the fuse holder, push it in and lock it by turning 90° anti-clockwise. 

 

Modifications and conversion work on the components of the system must only be carried out by the 
manufacturer, by the service agency or by persons authorized and trained for this purpose by the 
manufacturer. 

Damaged units or parts may only be repaired or exchanged by the responsible service agency. 

During maintenance or repair carried out by the service personnel the customer is requested to stand aside 
and wear a pair of laser safety goggles if needed. 

 

Before opening the housing of the HXP light sources or HAL lamps switch off the electronic and 
laser module. 

 

Please contact your ZEISS service representative to check the safety of the device. Please keep the service 
logs of your device. 
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1.12.1 Cleaning 

Care operations that may be carried out by operating staff are limited to cleaning painted and glass surfaces. 

 Before cleaning the instrument make sure the main power supply is disconnected. 

 Cleaning painted surfaces: 
Clean painted surfaces using a clean cloth that has been moistened in a mixture of water and some 
detergent; do not use any solvent, however. Dry with a lint-free cloth. 

 Cleaning glass surfaces: 
Glass surfaces that have become soiled or which are marked with fingerprints may be wiped with a clean 
optical cleaning cloth. 
If soiling is persistent, dip the optical cleaning cloth into a mixture of distilled water and a small quantity 
of detergent. 
To complete cleaning, lightly breathe on the glass surface and wipe it dry with a clean cloth. Lint or dust 
is best removed with a clean brush. 

 Make sure that no cleaning liquid penetrates into the system. 

 To maintain the anti-inflammatory treatment of the darkening cloth, do not wash the darkening cloth! To 
clean the darkening cloth, gently brush away dry dirt only. A replacement darkening cloth can be ordered 
by your local sales representative. 
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1.13 User Interface - Mounting and Dismounting Lamps, T-PMT, Switching Mirror 
and ESID 

 

All interface ports which can potentially emit laser radiation are equipped with special laser  safety 
screws which must not be loosened by the user.  

The following interfaces are no longer user interfaces when used with a  
LSM 900 1-Channel MAT system, even if other operating manuals (e.g. the stand manual) describe 
them as user interfaces. 

 Halogen lamp housing (HAL)  

 Transmission PMT (T-PMT) 

 ESID (electronically switchable illumination and detection) module 

 Switching mirror 

 Scanning module 

 Binocular tube on upright stand 

 Condenser module and condenser on inverted stand 

Other interfaces not described here are service interfaces and are only to be operated by authorized 
ZEISS customer service personnel.  

Only the following devices may be mounted and dismounted by the user. Please refer to the 
operating manuals of the microscope and the HXP lamp for details and safety measures.   

 Halogen lamp 

 HXP lamp including housing in the incident light path 

 Binocular tube on inverted stands 

 Cameras 

 

The user interface of the incident light path can emit class 2 laser radiation. Always switch off the 
system before removing the parts connected to this user interface, and do not leave this user 
interface uncovered during operation of the system. 

 

 

 



 SETUP REQUIREMENTS 
ZEISS Space Requirements LSM 900 (LC 2) 
 

 
26 000000-2273-612 12/2022 

2 SETUP REQUIREMENTS 

2.1 Space Requirements 

 

Fig. 9 LSM 900 1-Channel MAT with large system table and Axio Imager (dim. in mm)  

 

 

Fig. 10 LSM 900 1-Channel MAT with large system table and Axio Observer (dim. in mm) 
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Fig. 11 LSM 900 1-Channel MAT with large system table, Axio Imager and computer table  
(dim. in mm) 

 

 

Fig. 12 LSM 900 1-Channel MAT with large system table, Axio Observer and computer table  
(dim. in mm) 

 
 
The laser module and the power supply are mounted inside the component rack, which should be positioned 
next to the microscope system table on the floor. 
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2.2 Power Requirements 

The LSM 900 1-Channel MAT system must be connected to the AC mains grid using the two power supply 
cables. 

As shown in Fig. 13, some system components must be plugged into two multipoint connectors containing 
a single-phase plug. The first 6-point power strip must be connected to an AC mains grid using a separate 
power socket. The second 6-point power strip must be connected to the power supply unit (PSU). Some 
additional optional components (i. e. incubation systems) must be connected to the second 6-point power 
strip. See individual operating manuals of those components for further instructions. 
 

Line voltage 220 V AC to 240 V AC (+10 %) 100 V AC to 125 V AC (+10 %) 

Line frequency 50 to 60 Hz 50 to 60 Hz 

LSM 900 1-Channel MAT 
incl. lasers 

  

Max. current 1 phase at 4.5 A 1 phase at 9 A 

Power consumption 900 VA (continuous operation, 
maximum) 

280 VA (standby operation) 

0.025 VA (off mode) 

900 VA (continuous operation; 
maximum) 

260 VA (standby operation) 

0.011 VA (off mode) 

Power plug Country-specific connectors NEMA 5/15 

Class of protection I I 

Overvoltage category II II 

Pollution degree 2 2 

Heat emission  700 W max.  700 W max.  

 

The following components must be inserted in the first 6-point power strip (multipoint connector 1 or system 
power strip, see Fig. 13): 

 flat screen monitor 

 control computer 

 microscope power supply unit 

 stage controller 
 

The following components must be inserted in the second 6-point power strip (multipoint connector 2 or 
components power strip, see Fig. 13): 

 illuminator / thermal light source (HXP 120) 

 Definite Focus (DF) controller 

 Z-Piezo controller 
 

The following components must be connected to the power supply unit (PSU): 

 components power strip (multipoint connector) 

 laser module (LM) 

 scanning module (SM) 

 Transmission PMT (T-PMT) 
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The following system components must be connected directly to the AC network using two power supply 
cables (see Fig. 13): 

 system power strip (multipoint connector) 

 power supply unit (PSU) 

 

Other components should not be connected to the multipoint connectors, to ensure that the 
permissible touch current levels are not exceeded. 

  

 

Fig. 13 Power connectors for LSM 900 1-Channel MAT system  
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2.3 Dimensions 

 Length (cm) Width (cm) Height (cm) Weight (kg) 

Small actively or passively 
damped system table  

90 75 83 130 

Large actively damped system 
table (incl. corner pieces)  

120 (129) 90 (99) 87 180 

Scanning module 40 25.5 28 15 

Axio Observer 61 39 65 20 

Anti-vibration plate for 
Axio Observer 

52.5 80 4.5 7 

Axio Imager 56 39 70 20 

Anti-vibration plate for 
Axio Imager 

32 30 4.5 7 

Component rack 55 40 60 35 

Power supply unit 40 25 14.5 6 

Laser module 40 25 14.5 10 

Fiber optic cable, VIS(ible) 300    

Cables 300    
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2.4 Environmental Requirements 

For operation the system has to be placed in a closed room. 

1. Operation, specified performance T = 22 °C ± 3 °C without interruption (24 h a day 
independently whether system is operated or switched 
off) 

It has to be ensured that the air-flow of the air-
conditioning is not directed at the system. 

2. Operation, reduced performance T = 15 °C to 30 °C, any conditions different from item 
1. and 4.  

3. Storage, less than 16 h T = -20 °C to 55 °C 

4. Temperature gradient ± 0.5 °C/h 

5. Warm-up time 1 h;  

 2 h for high-precision and/or long-term 
measurements 

6. Relative humidity < 65 % at 30 °C 

7. Operation altitude max. 2,000 m 

8. Heat emission 700 W max. 

 
It is recommended that the LSM 900 1-Channel MAT is operated in conformance with Vibration Class C. VC-
C, 12.5 µm/s RMS amplitude of frequency band 8 – 80 Hz (RMS = root mean square) according to ISO 10811. 

 

 

2.5 Laser Specifications 

 Laser line 405 nm, 5 mW, laser class 3B 

 

 The laser module is still a laser class 3 module. Laser class 2 is ensured by system configuration. The 
interface port is restricted to authorized ZEISS service staff only. 
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2.6 System Overview 

 

Fig. 14 System overview (page 1) 
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Fig. 15 System overview (page 2) 
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3 OPERATING INSTRUCTIONS 

3.1 Switching on the System 

 For inverted stands only: Pull the transmitted light arm to the front and keep it in the upright position 
while the laser is switched on. 

 Switch on the power supply unit of the system (PSU module, upper position in the system rack) by setting 
the Power and Components switches to position I (on). 

 Turn the key switch of the laser module (LM module, medium position in the system rack) to position I 
(on).  

The Laser ON LED (Fig. 8/1) at the laser module will light up for about 1 min during initialization and then 
goes out. Only now may the ZEN software be started. If the software has already been started during the 
initialization, no connection to the laser module can be established. In this case, the software must be 
restarted. 

 Switch on the System PC and the monitor. 

 

 Note on the operation of the laser module:  
The ZEN software automatically controls the laser of the LSM 900 1-Channel MAT. When using the 
software in system mode the lasers are automatically switched on. This is indicated by the Laser ON 
LED on the laser module. This has no effect on the life expectancy of the laser diodes. Even in case of 
longer interruptions, it is not necessary to switch off the system. 

 

 Switch on the following components:  

 Stand power supply unit (Power Supply 232),  

 Power supply unit of the scanning stage (SMC 2009, optional),  

 Fluorescence illumination (HXP 120, optional),  

 Piezo focus controller (optional) and Definite Focus Controller (optional). 
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3.2 Starting the ZEN Software 

 After logging in to Windows, start the ZEN blue edition 
software by clicking the ZEN icon on the desktop (Fig. 16) or in 
the program menu. 

 

 

 

 

The start selection dialog of the ZEN software offers the options Image Processing and ZEN system.  

 Select ZEN system to operate the LSM 900 1-Channel MAT.  

 

 In Image Processing mode, the hardware will not be initialized. To toggle between the modes, the 
software must be restarted. 

 
 

 

 

Fig. 16  Symbol for ZEN 
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3.3 Acquiring Topography Images 

If you want to acquire a topography image in ZEN, you need to start the topography measurement wizard in 
the Applications tab. 

 

Procedure 

1. Click on Start. 

 

The wizard starts. In the left tool area you see the Step 1/2 Setup, in which you can adjust the acquisition 
parameters for the topography image. In the center screen area you see the live image from your sample 
in continuous mode. 

As a default the system is set up to acquire only one single z-stack. In case your region of interest (ROI) 
is all within your field of view (FoV) continue with step 5 of this guide. If your ROI is bigger than your 
FoV, you can setup a tiles acquisition in the Tiles tool: 
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2. Enter the number of desired tiles in the X: and/or Y: direction input fields, e.g. 3 x 3. This will create a 3 
x 3 tiles image with 9 single tiles. 

 

3. Click on Set stage position to define the anchor point of your tile scan at the current stage position. 

4. In the Navigation (must be expanded first) section click on the arrow buttons to navigate through the 
single tile images. This can help to check if the tiles cover the full ROI. 
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5. In the Acquisition Mode tool adjust the settings for Objective, Frame Size and Bits per Pixel 
according to your requirements. 

 

 Note that you can not change the parameters Frame size and Bits per Pixel (Bit Depth) while 
Continuous mode (Live image) is active. To stop it click on the Stop button in the upper left corner. 

6. Focus on the surface. The default pinhole setting is Max. This allows you to easily focus on the surface 
just like with a widefield microscope. Of course focusing via the eyepieces is also possible. 
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7. Adjust the pinhole to the required diameter. For best performance of the system we recommend to set 
the pinhole size to 1 Airy Unit (1 AU button). Since the depth of field is reduced in confocal images you 
most probably need to slightly adjust the focus position. 

 

8. Adjust the intensity of the laser. To do so focus on the brightest section of the z-stack. Then adjust the 
laser either via the 405 nm slider or the Master Gain slider. Adjust the intensity so that you do not see 
any overexposed pixels. (shown in red). 

9. Set up the Z-Stack by adjusting the z-range (upper and lower limit of your z-stack). We recommend to 
use First / Last mode for that. 
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10.Click on Next. 

The wizard moves to Step 2/2 Z-Stack Acquisition and starts the image acquisition. 

 

After image acquisition the topography image (height map) will be automatically generated. You will see 
the image in the center screen area after the acquisition and the processing is finished. 

11.Adjust the thresholds by using the Noise Cut slider, if necessary. Note that pixels below the lower 
threshold are displayed in blue color and pixels above the upper threshold in red color. 

 

 In case you have activated Automatic Noise Cut in the Topography tool this step will be skipped 
and the topography image will be exported to ConfoMap automatically. 

12.Finish your work in ZEN by choosing the following options: 

 If you click on Export to Confomap the topography image will be directly opened in the ConfoMap 
analysis software. 

 If you click on Save Topography you can save the topography image to the file system. 

 If you click on Save Z-Stack you can save the raw data of the z-stack. 

 

You have successfully acquired a topography image. As the image analysis is performed with ConfoMap 
software read the ConfoMap documentation for further information. 
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3.4 Measuring Layer Thickness 

If you want to perform layer thickness measurement in ZEN, you need to start the topography measurement 
wizard in the Applications tab. 

 

Procedure 

1. Click on Start. 

 

The wizard starts. In the left tool area you see the step 1/3 Setup, in which you can adjust the acquisition 
parameters for the topography image. In the center screen area you see the live image from your sample 
in continuous mode. 
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2. In the Acquisition Mode tool adjust the settings for Objective, Frame Size and Bits per Pixel 
according to your requirements. 

 

 Note that you can not change the parameters Frame size and Bits per Pixel (Bit Depth) while 
Continuous mode (Live image) is active. To stop it click on the Stop button in the upper left corner. 

3. Focus on the surface. The default pinhole setting is Max. This allows you to easily focus on the surface 
just like with a widefield microscope. Of course focusing via the eyepieces is also possible. 
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4. Adjust the pinhole to the required diameter. For best performance of the system we recommend to set 
the pinhole size to 1 Airy Unit (1 AU button). Since the depth of field is reduced in confocal images you 
most probably need to slightly adjust the focus position. 

 

5. Adjust the intensity of the laser. To do so focus on the brightest section of the z-stack. Then adjust the 
laser either via the 405 nm slider or the Master Gain slider. Adjust the intensity so that you do not see 
any overexposed pixels. (shown in red). 

6. Define the z-stack by adjusting the z-range (upper and lower limit of your z-stack). We recommend to 
use First / Last mode for that. 

 

Make sure that all layers, you want to measure, are within these limits. In case of a tile scan you can use 
the navigation arrows in the Tiles tool to jump to the different tiles to check. 
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7. Click on Next. 

The wizard moves to step 2/3 Sectioning and starts the image acquisition. 

 

After image acquisition and processing you will see the image in the center screen area. 

8. Click on X-Z Layer or Y-Z Layer to create the corresponding cross section which you want to analyze 
in detail. 
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9. Click on Next. 

The wizard moves to step 3/3 Measurement. 

The selected cross section will appear on the right sight of the screen. 

 

10.Draw in a profile perpendicular to your surface. 

The intensity distribution of your profile will appear left to the cross section. 
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11.Position the calipers on the maximum intensity of the profile. 

A table with the measurement data will appear on top of the profile. 

 

 The distance values within this table represent the layer thickness regarding to the light path. They are 
not corrected by the refractive index of the layer. 

  



 OPERATING INSTRUCTIONS 
LSM 900 (LC 2) Measuring Layer Thickness ZEISS 
 

 
12/2022 000000-2273-612 47 

12.Click on Add measurement to table to transfer the data to the result table on the left. Within the table 
you are able to rename the layers and calculate the true layer thickness by adding the refractive index. 

 

13.Finally you have three options how to save your results:  

 If you click Save table the result table is saved on the file system.  

 If you click Save selected profile the drawn in profile is exported for further investigation in third 
party software. 

 If you click Save Z-Stack the raw data of the z-stack is saved on the file system. 

 

You have successfully measured the layer thickness of your sample, saved the results table, the profiles and 
the raw data of the z-stack. 
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3.5 Exiting ZEN Software 

 To exit the software, select the File | Exit command from the menu bar. Alternatively, you can exit the 
program also via the corresponding icon in the title bar. 

 If documents with unsaved changes are open, you are prompted to decide whether these changes shall 
be stored or discarded. 

 

 

3.6 Switching off the System 

 Shut down Windows.  

The PC automatically switches off shortly thereafter. 

 Switch off all components used (stand power supply, scanning stage (optional), HXP (optional), piezo 
focus controller (optional) and Definite Focus Controller (optional)). 

 Turn the key switch of the laser module (LM module, medium position in the system rack) to position 0 
(off). 

 Switch off the power supply unit of the system (PSU module, upper position in the system rack) by setting 
the Power and Components switches to position 0 (off). 
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