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Introduction
1. Introduction

1.1 Measurement system

µPhase® is a phase shifting Twyman-Green-interferometer 
for versatile use in optic production, quality control and mea-
surement laboratories.

µPhase® 3.1
µPhase® 3.2
µPhase® 3.3

It is a compact interferometry sensor. It is available as 
µPhase® 3.1/3.2 or µPhase® 3.3. The µPhase® 3.3 provides 
a larger range of functionality compared to the µPhase® 3.1. 

Due to the intended application different system configura-
tions are available. They differ in mounting, used test lenses 
and software.

The µPhase® UNIVERSAL combines the µPhase® sensor 
(interferometer) with a horizontal stative. This modular con-
cept provides the following advantages:

• Possibilities to measure flat, spherical, aspherical and 
toric surfaces

• Optional with the possibility for radius measurement
• Topography measurement of surfaces with reflectivities 

between 0.1 and 100%
• Measurements of wavefronts of optical systems in trans-

mission
• Adjustment of the sample with a tilt table and a xy-table.
• Non-contact measurement

The interferometer µPhase® UNIVERSAL is delivered with 
the standard software µShapeTM. The software µShapeTM 
has a modular structure as well:

• Different views can be opened and configured in single 
windows.

• It is possible to make subsequent analysis respectively 
configure or document them.

• Additional modules enable extended measurement and 
analysis methods.

1.2 Content and structure of this documentation

The documentation contains all necessary information 
needed to run the measurement system securely.

NOTICE

Read the manual carefully before working with 
the measurement system. Specially pay atten-
tion to the safety instructions.
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If µPhase® is written in this documentation, the instructions 
and information apply for all sensor configurations. If there 
are restricted to a specific sensor (µPhase® 3.3, µPhase® 
3.1), it is named explicatively.

The documentation including all sub vendor documentation 
of accessories have to be stored complete and ready to hand 
at the place of installation of the measurement system.

Please contact the producer or the responsible representa-
tion (see register Contacts) for further information.

1.3 Target group

This documentation is addressed to the persons working 
with the measurement system:

Qualified person
Considered as qualified persons are persons who can judge 
the delegated task and recognize possible danger, due to 
their technical education, knowledge and experience.

Instructed person
Considered as instructed person are persons who: 

• are instructed,

• are educated if necessary,

• and taught about required safety facilities and safety 
arrangements

for the delegated task and the possible dangers during 
improper use.

Persons working with the measurement system had to be 
trained regularly about the danger handling the system.

1.4 Form of the Safety instructions

Safety instructions are weighted differently indicated with 
different symbols and key words.
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Safety instructions are structured as followed:

Example:

Fig. 1-1: Structure of safety instructions

Key word
Indicates the seriousness of danger (see above). 

Type and source of danger
Indicates danger is possible and for what reason it can arise.

symbol key word meaning

DANGER!

Consequences are 
immediately imminent 
danger, death or serious 
injuries.

WARNING!

Potentially dangerous 
situation. Consequences 
can be death or serious 
injuries.

CAUTION!
Potentially dangerous 
situation. Consequences 
can be slightly injuries.

CAUTION!
Potentially dangerous 
situation. Consequences 
can be material damages.

NOTICES!

Instructions which had to 
be considered for an 
optimal measurement 
result and safely handling 
of the system.

WARNING!

Risk of injuries, if removing or damaging war‐
ning or notices signs.
If safety instructions are removed or damaged, 
dangerous situations can possibly be not recog-
nizable.

– It is not allowed to remove safety instruc-
tions.

– Damaged or removed safety instructions 
have to be replaced immediately.

Key word

Symbol

Type and source of danger

Cause and effect

Remedy
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Cause and effect
Describes the cause of danger or damage and their conse-
quences.

Remedy
Describes how to prevent arising danger.

1.5 Elements of this documentation

1.5.1 Guidelines

If the order of guidelines is important, they are numerated. 
The results of the action is written directly below.

Example:
1. This is the first step.

This is the result of the first step.

2. This is the second step.

This is the result of the second step.

1.5.2 Operation and control elements

Operations elements, e.g. keys and switches, are marked 
with bold letters. 

Example:
Use the space bar starting a measurement.

1.5.3 Operation with software

The menus and buttons of the software are marked with a 
different font.

Example:
– Chose <Data> <Intensity> or press the key F10.

The window Intensity opens.
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1. To switch from the measurement mode to the calibration 
mode use the button M.

1.5.4 Designation

µPhase® is a registered trademark of the TRIOPTICS group.

Should a trademark not been expressly named, it doesn‘t 
allowed their unmarked use.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 5



6

1
Introduction
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.



2
Safety instructions
2. Safety instructions

The measurement system was constructed and build accord-
ing to accredited safety-related rules.

Nevertheless, there can arise hazards for the user, other per-
sons, for the system and other material damages.

2.1 Intended use

It is only allowed to use the µPhase® UNIVERSAL for the 
topography measurements of reflective surfaces and wave-
fronts of optical systems as well as radius and back-focal-
length measurements. Another use is not intended.

WARNING!

Risk of injuries in case of removing or damaging 
warning or notice signs.
If signs are damaged or removed, hazard areas at 
the system might not be recognizable.

– Warning or information signs are not allowed 
to remove.

– Damaged or removed signs had to be 
replaced immediately.

WARNING!

Person or material damage
During installation, starting, operation and dis-
sembling of the system mechanical, electrical or 
thermal dangers can arise.

– Pay attention to all safety notes in the man-
ual

WARNING!

Danger during not intended use
Not intended use of the measurement system 
can arise dangers for persons or material dam-
age.

– Only use the measurement system the 
intended way as described below.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 7
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It is only allowed to use accessories described in this manual, 
except for customized sample holder, which correspond with 
the requirements in the Register Technical parameters. 
Changes on the measurement system or the accessories are 
not allowed.

The intended use includes the compliance of the obliged 
maintenance and cleaning intervals (Register Maintenance 
and repair).

2.2 Predictable misapplication

Every application not described above is a not intended use. 
The producer is not liable for person or material damages 
caused by such not intended use. The misuse of the device is 
included. 

• It is not allowed to use extensions, replacements or con-
sumable materials not authorized by TRIOPTICS.

• It is not allowed to use too large or heavy lenses due to 
the requirements (Register Technical parameters, Kapitel 
1.6 „Lenses“). 

• It is only allowed to use light sources registered for the 
measurement system.

• It is not allowed to remove the fiber, if the laser is 
switched on.

• It is not allowed to view into laser or fiber, if the laser is 
switched on.

• Observe the cleaning and maintenance cycles. 

2.3 General notices

• If you sense extraordinary smells or smoke, shut down 
the system and pull the plug out of the receptacle. If the 
measurement system is still be used, it exists the danger 
of fire, high risks of electronic shocks or risk of injuries. 
Immediately inform the producer or responsible repre-
sentation (Register Contacts). 

• Do not use the system, if assuming an error.
• It is only allowed to connect the measurement system 

with a receptacle providing the designated voltage. Pay 
attention that it has to be a isolated ground receptacle.

• Avoid damages of the connection cables and fiber. It is 
not permitted to pull the connector cables or the fiber. 
Secure the cables to avoid the risk of stumbling.

NOTICES

Before working with the measurement sys-
tem it is necessary to read the user manual. 
Pay attention to all warning notices in the 
manual. Keep the user manual near the sys-
tem to look up questions later.
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• Shut down the system as soon as sounds appear not 
audible under normal use. Contact the customer support.

• Shut down the power supply and pull out the plug of the 
measurement system and accessories before mainte-
nance or cleaning.

2.4 Personnel

Installation and starting
Only employees of TRIOPTICS or appropriate trained and 
authorized persons are allowed to install and start the mea-
surement system. This also applies for the installation of the 
software and the integration of accessories.

Operation
It is only allowed instructed persons to handle the measure-
ment system (“Instructed person”, page 2). The user manual 
and the safety instructions must be read and understood in 
particular.

Maintenance and repair
Tasks for maintenance and repair must be executed by qual-
ified persons (“Qualified person”, page 2).

WARNING!

Risk of injuries or material damage due to inad‐
equate qualified personnel.
Inadequate qualified personnel do not know the 
hazards during handling the measurement sys-
tem.

– Only safety-related qualified and instructed 
personnel are allowed to handle or maintain 
the system.

NOTICES

Imprecise measurement results

The handling of not adequate instructed persons 
can cause imprecise or incorrect measurement 
result or damages at the measurement system.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 9
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2.5 Hazards during Transport and Installation

Transport

• It is only allowed to move the measurement system by 
employees of TRIOPTICS or appropriate instructed and 
authorized persons.

• Pay attention to a shock-free transportation of the mea-
surement system.

• Remove the cover of the fiber not until connecting the 
fiber to the µPhase® or laser.

• The measurement system has a weight of approx. 20kg. 
Only use appropriate lifting tools, e.g. a fork lift.

• If the system contains a radius measurement rail, it has to 
ensure that it is transported horizontally.

• Never stand underneath heavy loads.

WARNING!

Risk of damaging the radius measurement rail.
It is only allowed to unpack the measurement 
system under the supervising of an employee of 
TRIOPTICS or an instructed person.

– For unpacking and carrying follow the 
instructions under register “Further informa-
tion“.

– Ensure the stage is position to one end 
during carrying the rail.

– Do not remove the stage from the rail.

WARNING!

Risk of injuries caused by heavy component
Dangers can arise during transport and installa-
tion the measurement system due to heavy and 
tilting objects.

CAUTION!

Tilting danger
The measurement system must be positioned on 
a stable surface without tilting.

During the transport tilting is not allowed as well.

– Tilting can cause damages at the system. 
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Installation and starting
It is only allowed to install and start the measurement system 
by employees of TRIOPTICS or appropriate instructed and 
authorized persons. Improper installation can cause damage 
to the system or impairment of the functions. Consequences 
are imprecise or incorrect measurement results.

Environmental Temperature
To prevent damages due to condensed water all assembly 
parts must be acclimatized before the installation.

2.6 Hazards during the Use of the Measurement System

2.6.1 Electrical Hazards

Power Supply

• Disconnect the main power supply during work at the 
electrical mechanism. Information about the main power 
supply can be found in the Register Technical parame-
ters.

• Do not touch live power parts.
• Do not short circuiting the power supply exits or 

grounded them.

Casing

• Do not remove parts of the Casing
• Ensure before start working, that all parts are present 

and appropriate fixed. Do not work, if one casing part is 
missing or damaged. Replace removed parts immediately 
and inform the producer or the responsible representa-
tion (Register Contacts).

CAUTION!

Condensed water
Pay attention to the permissible environmental 
temperatures during transport and use to pre-
vent damages caused by condensed water (Reg-
ister Technical parameters, Kapitel 1.3 
„Specifications of the µPhase® 3.3 / µPhase® 
3.2 / µPhase® 3.1“) 

DANGER!

Danger to life because of electric shock
It can arise dangers caused by electrical power.

– Pay attention to the security instructions 
during working with the measurement sys-
tem.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 11
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Humidity
• Ensure that no humidity penetrates the inside of the 

housing of the measurement system.
• Do not consume food or drinks at the workplace.
• Do not install the measurement system in a humid envi-

ronment.
• To avoid the generation of condense water make sure 

there are no large variations in temperature in the envi-
ronment. Detailed information for the environmental 
conditions can be found in Kapitel 2.4 „Place of installa-
tion“.

2.6.2 Mechanical Hazards 

• Pay attention to the mechanical hazards of customized 
mounts.

2.6.3 Hazards caused by laser radiation

If the coupler and fiber are attached to the laser inside the 
safety case, the laser radiation is laser class 1 according to 
the definition of the standard.

NOTICES

Information concerning the working area and 
the dimensions of the measurement can be 
found in the Register Instruction manual, Kapitel 
2.5 „Required space“.

NOTICES

If the mobility of the coarse and fine coarse is to 
stiff, please contact TRIOPTICS or the responsi-
ble representation.

WARNING!

Danger of eye damage
laser radiation

– Never remove the safety case, if the laser is 
turned on.
In the case of removing the safety case, the 
laser radiation had more power than allowed by 
laser class 1 and can cause eye damage!

– Never remove the fiber, if the laser is turned 
on.

– Never look into the beam or his reflection, 
also not with optical instruments.
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Without the use of the safety cover the laser radiation only 
fulfilled the definition of the laser class 3R.

2.6.4  Danger caused by defect or missing parts

2.6.5 Computer and Software

Read the attached document for the computer and pay 
attention to the safety instructions.

WARNING!

Danger of eye damage caused by removing the 
safety cover.
laser radiation

– Never remove the safety case, if the laser is 
turned on. If the safety case is removed, the 
laser class increase to 3R.

CAUTION!

Danger caused by defect or missing parts.
Due to defect or missing parts of the measure-
ment system mechanical, electrical or thermal 
dangers can arise.

– Defect or missing parts had to be replaced or 
repaired immediately. Please contact your 
responsible representation (Register Con-
tacts).

NOTICES

Please contact your responsible representation 
for possible spare parts (Register Contacts).

CAUTION!

Imprecise measurement systems caused by 
false use of software.
– Familiarize with the software and the right 

configuration before starting to work.
– Information concerning the software and the 

right choices of configuration can be found in 
this documentation (Register Instruction 
manual) or in the direct help of the software.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 13
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2.7 Safety equipment

Only operate the system with proper functioning safety 
equipment.

Safety cover
It is only allowed to remove the safety cover of the laser, if it 
is turned off.

Laser shutter (optional)
A laser shutter is optional available. It is placed between the 
laser and the fiber and enables to block the escaping laser 
beam with an external trigger, e.g. a safety door.

Its functionality has to be checked monthly. 

2.8 Position of safety note

Interferometer µPhase®

Fig. 2-1: Safety note and type plate at the µPhase®

Laser

Fig. 2-2: Safety note and type plate at the laser
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Stand

Fig. 2-3: Type plate at the µPhase® UNIVERSAL

2.9 Obligations of the operator

• The operator had to ensure a general ban of alcohol and 
drugs for the operating personnel.

• The operator had to ensure that only appropriate quali-
fied personnel is working on and with the measurement 
system. Before first using, change of personnel and in 
periodic intervals an instruction must be realized.

• The operator must make ensure that the personnel work-
ing on and with the measurement system had read and 
understand the operating manual and the safety instruc-
tions.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 15
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1. Quick start

This chapter explains briefly how to put a fully configured 
measurement system for a standard measurement into oper-
ation, running a measurement and shutting down the system. 
A detailed explanation of all single steps and additional 
options can be found in the Register Instruction manual. The 
system is configured for operations, if the software is 
installed and all cable are proper connected.

1.1 Power up the measurement system

Start the computer and log in. The user name and password 
can be found at the end of this register. Turn on the laser and 
remove the protective cap of the objective.

Click on the µShapeTM icon at the desktop to start the µSha-
peTM software.

Choose an appropriate template and if necessary, change the 
used measurement lens.

Fig. 1-1: Opened µShapeTM screen

NOTICES

Wait for the stabilization before starting the cal‐
ibration or measurement.
Exact measurements are only able in a stable 
state. The Laser needs 20-30 minutes to stabi-
lize itself, which is indicated by the green led.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 1



2

1
Quick start
1.2 Calibrate the measurement system

Because the µPhase® is a Twyman-Green interferometer, it 
has to be calibrated before starting a new measurement.

It is necessary to calibrate,

– after loading a template or a measurement data.
– after changing the measurement lens.
– if there were changes in the test parameters (for example 

thickness).
– if there were changes in the environmental conditions 

since the last calibration

Change into the calibration mode. Therefore click unto the 
button Meas (M) so that C is coming to the foreground. If 
there is no live view, open it with mouse click onto the cam-
era icon.

FOCUSING
(only µPhase® 3.3)

First it is necessary to adjust the focus on the sample plane.

Therefore, adjust the test sample in the confocal position to 
a minimal number of fringes. After the adjustment of the 
confocal position use the focus buttons in the µShapeTM to 
focus onto the sample. 

After the focusing process replace the test sample with the 
calibration normal.

CALIBRATION Adjust the calibration normal in the confocal position to the 
minimal numbers of fringes. 
Using a spherical measurement lens a calibration sphere is 
needed, using a plane lens a calibration flat has to be used.

Start the calibration by pushing the space button at the key-
board or with a mouse click on the start button. 

If the calibration was successfully finished, switch back into 
the measurement mode, again with a mouse click on the but-
ton C so it changes to M.

NOTICES

Wait for the stabilization before starting the cal‐
ibration or measurement.
Exact measurements are only able in a stable 
state. The Laser needs 20-30 minutes to stabi-
lize itself, which is indicated by the green led.

NOTICES

Do not focus onto the calibration normal. 
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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Make a repeating measurement without changing the adjust-
ment of the standard. The results should show a statistical 
noisy zero field with an rms value max. 0,01 . 

If there are structures visible in the result plot or the aperture 
is not completely measured, the calibration is incorrect or the 
measurement conditions were not stable enough. Repeat the 
calibration. If the calibration results are still not acceptable 
after some repetitions, check the measurement conditions.

1.3 Measurement of a test sample

Switch to the measurement mode. Therefore click on the 
button Calibration (C) so that M is coming to the foreground.

SURFACE MEASUREMENT

Perform the following steps for a typical test of the topogra-
phy:

1. Place the test sample into the sample mount.

2. Adjust the sample in measurement position to the mini-
mal numbers of fringes.

3. Review the following parameters and change them, if 
necessary: 

– Measurement lens,
– Scaling radius (radius of the sample for spherical mea-

surement),
– Adjustment fit (linear fit for plane surfaces, quadratic 

fit for spherical surfaces)
– Masking

4. Start the measurement with the space button or the 
start button in the software.

The measurement system now starts a measurement 
according the current measurement parameters and eval-
uate the measurement according the current evaluation 
parameters. The measurement results are displayed as a 
topography picture afterwards.

NOTICES

If possible, use the delivered templates for the 
first measurements.

These templates contain main settings and 
allow fast measurements without efforts for the 
parameterization.
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RADIUS MEASUREMENT The distance adjustment in combination with an optional 
measuring unit can be used for a radius measurement.
Follow the steps below to measure the radius of a sample.

1. In the µShapeTM go to <Settings><Hardware Setup 
controls>, choose the used lens and activate the check 
box <Abs. radius measurement> in the same dialog 
window.

2. Adjust the sample, so that it is possible to get aperture 
filling images in the confocal position as well as in the 
cat‘s-eye position.

3. Position the sample in the cat‘s-eye position. (nearly a 
zero fringe position without adjusting the x-y table)

4. Start the measurement and follow the instructions in the 
opening dialog window.

5. After a successful measurement in the cat‘s-eye and con-
focal position the measured radius is shown in the <Sta-
tistics> window (incl. the calculated error correction 
of the µShapeTM)

1.4 Saving the measurement

For archiving purposes, later analyses or documentation of 
the results the measurement data should be saved.

In the Save/Print toolbar you find possibilities to save 
the current measurement as a measurement file (*.ms) under 
the desired name and directory or to print a protocol.

Additional explanations for the evaluation and documenta-
tion options can be found in the Register Instruction manual.

1.5 Shut down the measurement system

To shut down the system you have to close the software 
µShapeTM. After the program is closed the computer could 
be shut down. Switch off additional devices. At last turn off 
the laser and put back on the protection cap on the measure-
ment lens.
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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1. System and function

In this chapter the setup of the measurement system and the 
basic functions are described.

1.1 µPhase® UNIVERSAL and accessories 

Fig. 1-1 shows the interferometer which is needed for every 
stand configuration.

Fig. 1-1.µPhase® base module

NOTICES

The configuration of your measurement system 
could be different to the shown one. Detailed 
information you can find in the Register Technical 
parameters and in the configuration protocol at 
the front of this documentation.

5

4

3

2

1

1 Adapter plate (to fix the µPhase® to a mount)

2 Bayonet catch (to fix additional lenses)

3 Computer and power supply connector (USB 3 for µPhase® 3)

4 Adapter for fiber connection

5 Setting wheel for the filter (only for the µPhase® 3.3)
to change the reflectivity
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Fig. 1-2: µPhase® UNIVERSAL incl. radius measurement rail

Fig. 1-3: µPhase® UNIVERSAL without radius measurement rail

5

4

3

2

1

6

1 µPhase® ‐mount (to mount the lens and the µPhase®)

2 additional stage (optional)

3 sample holder (incl. tilt and x-y-table)

4 movable stage

5 fine course fro the stage

6 radius measurement rail

3
2

1

1 µPhase® ‐mount (to mount the lens and the µPhase®)

2 lens with µPhase® interferometer

3 sample holder (incl. tilt and x-y-table)
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Other µPhase® UNIVERSAL-Configuration

The µPhase® UNIVERSAL can be delivered with a 10mm or 
50mm testing aperture, too. These requires other lenses and 
other lens holders (Fig. 1-2, nr. 1) which can be also deliv-
ered. 

CAUTION!

Damages on the measurement system.
Screws to connect the adapter with the µPhase® 
are only allowed to rise 3mm inside the case. It 
could arise irreversible damages, if the screws 
are longer.

– Only use the delivered screws.

CAUTION!

Do not touch the encoder band. It can cause 
damage to the distance measurement system.

encoder 
band
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 5
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1.2 Operating elements

Laser turned on/off

Fig. 1-4: Back of the laser

1 switch for on/off

• I: Laser is turned on
• 0: Laser is turned off

2 Power
The red LED lights up, if the laser is turned on.

3 Stab. (notification of stabilization)
A green LED lights up, if the laser beam is 
stabilized. The laser needs 20-30 minutes to 
heat up and stabilize.

NOTICES

Wait for the stabilization before starting the 
calibration or measurement.

A not stabilized laser beam can cause false 
measurement results.

1

2

3

µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.



2
Installation and starting
2. Installation and starting

2.1 Transport

The measurement system is packed into a paperboard on a 
palette together with all other accessories. The measure-
ment system sensor itself is packed inside a black case.

NOTICES

It is only allowed to unpack, install and start the 
measurement system by employees of TRIOP-
TICS or appropriate instructed and authorized 
persons. Improper installation can cause damage 
to the system or impairment of the functions. 
The consequences are imprecise or incorrect 
measurement results.

WARNING!

Risk of injuries due to cutting, stinging or crush‐
ing. Personal protective equipment required.
– Use protective gloves like described in

DIN EN 388
– Use safety shoes of degree S2 like described 

in DIN EN ISO 20345.

WARNING!

Risk of injuries caused by heavy parts.
If you use a customized mount for the µPhase®, 
dangers could arise due to heavy and tilting 
parts.

– Never step under suspended loads.
– Pay attention to a shock and impact free 

transport of the measurement system.

NOTICES

Dimensions and weights
Information regarding dimensions and weights 
can be found in the Register Technical parame-
ters.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 7



8

2
Installation and starting
Damages at the packaging
– Review the packaging for any damage when delivered.
– Document all packing damages and report immediately 

to the forwarding agent and the manufacturer or the 
responsible representation (see Register Contacts).

Transportation
– Transport the packed measurement system near to the 

final destination site.

2.2 Storage

– If the measurement system is stored until the installation, 
store it in a dry and dust-free environment between -30° 
to +60°C.

2.3 Unpacking the system

– Before unpacking the system leave it to acclimatize to 
room temperature.

– Let instructed and overview the unpacking by a service 
employee of the manufacturer.

CAUTION!

Material damages
It is only allowed to transport the packed mea-
surement system with appropriate instruments, 
like a forklift or a lift truck.

WARNING!

Risk of injuries due to sharp parts.
Hands and arms can be injured because of rough 
and sharp surfaces of the transport box, pallets 
or nails.

– Use protective gloves like described in
DIN EN 388.
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Scope of delivery
– Verify the scope of delivery, the packing list and the con-

figuration protocol, if the delivery is complete.

Damages at components
– Review all components, if they are damaged.
– Document all damages and report immediately to the 

forwarding agent and the manufacturer or the responsi-
ble representation (see Register Contacts).

WARNING!

Risk of damaging the radius measurement rail.
It is only allowed to unpack the measurement 
system under the supervising of an employee of 
TRIOPTICS or an instructed person.

– For unpacking and carrying follow the 
instructions under register “Further informa-
tion“.

– Ensure the stage is position to one end 
during carrying the rail.

– Do not remove the stage from the rail.

WARNING!

Risk of injuries due to sharp parts.
Hands and arms can be injured because of rough 
and sharp surfaces of the transport box, pallets 
or nails.

– Use protective gloves like described in
DIN EN 388.

CAUTION!

Material damage
The measurement system consists of sensitive 
optical and precisely adjusted components.

– Open the packaging in a dust-free environ-
ment.

– Handle all components carefully.

NOTICES!

Keep the original packaging for a safely packed 
return in case of a repair.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 9
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2.4 Place of installation

The place of installation of the µPhase® UNIVERSAL mea-
surement system has to fulfill the following conditions:

• Inside closed and heated rooms
• The ground beneath has to be leveled and solid.
• Free of vibrations
• Constant environmental temperature between 15-30°C.
• Relative humidity 0 to 65 %
• Set-up altitude: -50 to +2000 m above zero
• Smoke and dust free
• No direct sunlight
• Good ventilated, but no draft

OPERATION INSIDE A CLEAN
ROOM

If the measurement system µPhase® UNIVERSAL will be 
installed in a clean room, you have additionally regarded the 
following notes:

– Unpack the µPhase® UNIVERSAL outside the clean 
room.

– Do not bring packaging material into the clean room.
– If necessary: Clean the µPhase® UNIVERSAL including all 

components like computer, laser, lenses etc. outside the 
clean room with appropriate cleaning agents (see Regis-
ter Maintenance/Service, Kapitel 1.7 „Cleaning“). 

2.5 Required space

The measurement system requires space of at least 2,5m x 
0,5m at best at an optical table. Additional space for the 
laser, monitor, computer, keyboard and mouse is needed.

NOTICES!

Only transport the measurement system with a 
minimal number of 2 person.

NOTICES

Avoid vibrations

Place keyboard, mouse and computer sepa-
rately, if possible.

NOTICES

In front of the measurement system had to be at 
least 1 m space and enough space to the sides 
for the operator.
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2.6 Demands for the computer

If an own computer is used, it had to clarify with TRIOPTICS 
or the responsible representation which requirements a 
computer had to fulfill.

2.7 Necessary external connections

Power supply

The measurement system and the accessories are designed 
for 90 - 250 VAC, 50 Hz - 60 Hz.

The scope of delivery contains a socket strip. It is mandatory 
to use for all device plugs (computer, monitor, laser). one 
socket (with minimal B16 fuse) is needed for the socket strip.

Network connection
optional, recommended

Internet access
Not mandatory, but recommended for support by remote 
control.

2.8 Installation of the µPhase® UNIVERSAL measurement system

IIIII 

DANGER!

Danger to life because of electric shock
It can be arise dangers caused by electrical 
power.

– Only connects the measurement system and 
accessories to a proper grounded socket.

NOTICES

The delivered computer does not contain anti 
virus software.

NOTICES

Ideally the measurement system should be 
placed in a less vibrational environment on an 
optical table.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 11
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2.8.1 Needed tools

The delivery scope provides a tool set. 

Fig. 2-1: Delivered tools

1 3 mm slot screwdriver

2 Contrast controller for changing the filter 
wheel of µPhase® 3.3

3 Allen key set

4 Allen key for the adjustment of the coupler

5 Multitool

CAUTION!

Material damage: Bumping at the contrast con‐
troller of the filter wheel could cause damage 
inside the device.
Only fix the contrast controller on the filter 
wheel of the µPhase® 3.3, if the device is fully 
installed.

Remove the contrast controller, if there are no 
changing of the filters for a longer time.

2 3

4

1

5
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2.8.2 Installation of µPhase® UNIVERSAL incl. radius measurement rail

1. Position the radius measurement rail on the table.

– Position the radius measurement rail with the 5-axis 
holder on the table

– Use two washers for each screw. 

– First only put all screws in place without tighten them 
completely.

– Push the rail against the screws from one side.

– Start to tighten the screws from the sides to the mid-
dle.Pay attention to fasten the screws with the correct 
torsional moment. (The delivered screws need a lap-
ping torsional moment of 4.1 to 5.2 Nm. If you use 
other screws, use the given torsional moments from 
the producer of the radius measurement rail. You find 
them in the „Mounting instructions“ from SCHNEE-
BERGER in the register „Further information.).

NOTICES

Imprecise measurement
Only remove the protection cap of the µPhase® 
or other lenses directly before the mounting of 
the µPhase® device. Dust on this side of the lens 
could affect the measurement results negatively.

If necessary, use a hand bellows to remove dust 
from the lens.

CAUTION!

Do not touch the encoder band. It can cause 
damage to the distance measurement system.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 13
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2. Position the µPhase® holder in front of the radius mea-
surement rail.

3. Mount the lens and the µPhase® on it:

For a µPhase® UNIVERSAL with a 50/100mm lens:

3-1. Mount the µLens PLANO 50/PLANO 100 with the help 
of the clamping ring of the adapter

3-2. Position the µPhase® on the small end of the lens and 
tighten it with the bayonet catch.

3-3. Other spherical lenses are connected directly to the 
µLens PLANO 50 or to a tilt table for the µLens PLANO 
100.

For a µPhase® UNIVERSAL with a 10mm lens:

3-1. Mount the µPhase® at the adapter

3-2. Position the µLens PLANO 10 in the bayonet catch of 
the µPhase®.

3-3. Other spherical lenses are connected directly to the 
µLens PLANO 10.

4. Connect the radius measurement rail with the Heiden-
hain display using the adapter cable.

If your are unsure regarding the installation of the system, 
contact the TRIOPTICS support or your responsible repre-
sentation.

5. Place the laser, computer, monitor, keyboard and mouse 
near the measurement system.

NOTICES

– Positioned computer, monitor, keyboard and 
mouse so there is visual contact with the 
whole measurement system.

– It is not allowed to block the visual contact 
by moving on traffic routes, material con-
tainer or other obstacles.
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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CONNECTING µPhase®:
Connect the µPhase® with the computer by the delivered 
USB 3 cable.

Power:

The µPhase® is provided with power via an USB3 cable 
connected with the computer.

Laser

1. Connect the µPhase® UNIVERSAL measurement system 
with the laser by using the delivered fiber.

• The end labeled with FC-AFC has to be fixed at the 
laser.

• The end labeled FC-APC has to be fixed to the fiber 
connector of the µPhase® UNIVERSAL (4, Fig. 1-1).

Both ends of the fiber have a slot which have to be fully 
snap. Fix the fiber with the union nut.

Other parts
If available connect the positioning display to the computer.

Switch on the computer (passwords can be found at the end 
of the Register Quick start) and start the software µShapeTM.

MOUNTING ADDITIONAL
LENSES

Suitable spherical lenses can be attached on the plane lens 
using the bayonet catch to the µLens PLANO 50.

2.8.3 Align the µPhase® UNIVERSAL incl. radius measurement rail

Before you can use the measurement system it has to be 
assured, that the rail and the µPhase® holder are properly 
aligned. Therefor a flat lens and a flat sample (ideally the cal-
ibration standard) are needed.

To align the measurement system you will need an operating 
measurement system. How to start the measurement system 
you will find in Kapitel 3. „Operation“, “Starting the measure-
ment system” on page 25.

1. A first approximate alignment you get with pushing the 
rails against the screws (Described in 2.8.2 Step 1).

2. Try to parallel align the holder and the rail by visual judg-
ment.

CAUTION!

Only use the delivered connecting cable. On no 
account use other cables to proved power to 
the µPhase® UNIVERSAL.
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3. Insert the flat sample (ideally a flat calibration standard) 
in the three-finger-holder of the radius measurement rail 
and move this stage as near as possible to the µPhase® 
stage. 

4. Align the µPhase® holder to the sample by using the 
back reflection from the sample. You can use the align-
ment camera with the button F10.

5. Move the stage with the sample to the opposite end of 
the rail and repeat this alignment.

6. Repeat step 3-5 as often as necessary. The adjustment is 
finished when the sample aperture fits the reference 
contour and the interferogram shows a minimum num-
bers of fringes.

2.8.4 Installation of µPhase® UNIVERSAL without radius measurement rail

1. Position the sample holder at the table

– Position all screws without tighten them.

2. Position the µPhase holder in front of the sample holder.

CAUTION!

Do not move the stage off the rail. It could cause 
damage to the distance measurement system.
To prevent a removal place mechanical stops at 
both ends of the radius measurement rail.

CAUTION!

This adjustment is only valid, if the rails aren‘t 
loosen and the position of the µPhase® stage 
can be set as accurate as possible for every 
radius measurement.

If you change the positions of the rails or remove 
or change the mechanical stop, you have to 
repeat the procedure.

NOTICES

Imprecise measurement
Only remove the protection cap of the µPhase® 
or other lenses directly before the mounting of 
the µPhase® device. Dust on this side of the lens 
could effect the measurement results negatively.

If necessary, use a hand bellows to remove dust 
from the lens.
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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3. Mount the lens and the µPhase® on it:

For a µPhase® UNIVERSAL with a 50/100mm lens:

3-1. Mount the µLens PLANO 50/PLANO 100 with the help 
of the clamping ring of the adapter

3-2. Position the µPhase® on the small end of the lens and 
tighten it with the bayonet catch.

3-3. Other spherical lenses are connected directly to the 
µLens PLANO 50 or to a tilt table for the µLens PLANO 
100.

For a µPhase® UNIVERSAL with a 10mm lens:

3-1. Mount the µPhase® at the adapter

3-2. Position the µLens PLANO 10 in the bayonet catch of 
the µPhase®.

3-3. Other spherical lenses are connected directly to the 
µLens PLANO 10.

f your are unsure regarding the installation of the system, 
contact the TRIOPTICS support or your responsible repre-
sentation.

4. Place the laser, computer, monitor, keyboard and mouse 
near the measurement system.

CONNECTING µPhase®:
Connect the µPhase® with the computer by the delivered 
USB 3 cable.

Power:

The µPhase® is provided with power via an USB3 cable 
connected with the computer.

NOTICES

– Positioned computer, monitor, keyboard and 
mouse so there is visual contact to the whole 
measurement system.

– It is not allowed to block the visual contact 
by moving on traffic routes, material con-
tainer or other obstacles.

CAUTION!

Only use the delivered connecting cable. On no 
account use other cables to proved power to 
the µPhase® UNIVERSAL.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 17
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Laser

1. Connect the µPhase® UNIVERSAL measurement system 
with the laser by using the delivered fiber.

• The end labeled with FC-AFC has to be fixed at the 
laser.

• The end labeled FC-APC has to be fixed to the fiber 
connector of the µPhase® UNIVERSAL (4, Fig. 1-1).

Both ends of the fiber have a slot which have to be fully 
snap. Fix the fiber with the union nut.

Switch on the computer (passwords can be found at the end 
of the Register Quick start) and start the software µShapeTM.

2.8.5 Align the µPhase® UNIVERSAL without a radius measurement rail

Before you can use the measurement system it has to be 
assured, that the sample holder and the µPhase® holder are 
properly aligned. Therefor a flat lens and a flat sample (ideally 
the calibration standard) are needed.

To align the measurement system you will need an operating 
measurement system. How to start the measurement system 
you will find in Kapitel 3. „Operation“, “Starting the measure-
ment system” on page 25.

1. Insert the flat sample (ideally a flat calibration standard) 
in the three-finger-holder of the sample holder and move 
this stage as near as possible to the µPhase® stage.

2. Try to parallel align the holder and the rail by visual judg-
ment.

3. Align the µPhase® holder to the sample by using the 
back reflection from the sample. You can use the align-
ment camera with the button F10.

2.9 Software

The software µShapeTM is installed on the delivered com-
puter.

NOTICES

Limitations for computer not recommended by 
TRIOPTICS
The software is only installed at delivered com-
puter.

– Contact the support of TRIOPTICS to get to 
know how to proceed with your own com-
puter.
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2.9.1 Dongle

Plug in the dongle into a USB connection on the computer. 
The dongle contains the license for your version of µSha-
peTM software and all acquired add-on modules.

2.9.2 Create and manage user accounts

Default user accounts
At a pre-installed system 2 users are established.

– application user „trioptics“ (level supervisor)
– Access to the user management via the user „Adminis-

trator“

For none pre-installed systems only the user „Administrator“ 
is available. Application users have to be installed inde-
pendently.

User Levels
You can create users in different user levels:

User level rights

Production
User

Restricted access to standard functions of 
the µShapeTM:
– change own password
– load template
– save measurement data
– do measurements in calibration and mea-

surement mode
– define measurement masks

Laboratory
User

Additional possibilities to configure the mea-
surement mode:
– setting measurement and analysis 

parameters (as long there are not 
reserved for the supervisor)

– load, create and save masks
– configure the user interface

• open windows
• set window options
• configure viewing possibilities

– load, create and change templates
– load and change measurement data
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 19
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User management
To change, create or delete user profiles follow the steps 
below:

1. Log-out (<Extra><Log off>) or start the µShapeTM 
software

The log-in dialog appear.

Fig. 2-2: Login-Dialog

2. Enter administrator name into the field user name.

3. Enter the administration password into the field pass-
word („administrator“, if not changed).

Supervisor Access to all measurement and analysis 
functions of the µShapeTM. Following func-
tions are only allowed for the supervisor:
– set measurement and reference wave-

length
– change measurement parameters for 

camera and phase shifter
– define measurement configuration
– add lenses to the list of lenses

Administra-
tor

Sole access to the organization and manage-
ment of the user rights in µShapeTM. No 
access to the measurement software itself.

User level rights
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The window User Administration appears.

Fig. 2-3: User management under the user Administrator

Create user profile
1. Click on Add new.

2. Enter a user name.

3. Assign that user a user lever and a password.

4. Click on Commit changes.
You have created a new user profile.

Change user profile
1. Click on the name of the profile you want to change

2. Click on Edit existing.
The profile is transferred to the profile input for chang-
ing.

3. Changes the profile (name, user level, password).

4. Click on Commit changes.

NOTICES

The default administrator password after the 
installation is „administrator“.

It is recommended to change the password, so 
that only permitted personnel are allowed to get 
access to the user management.

If necessary, the log-in name of the administra-
tor is changeable too. However, it is only allowed 
to create one administrator in the user manage-
ment.
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You have changed the user profile.

Delete user profiles

1. Click on the name of the user profile you want deleted.

2. Click on Delete existing.

3. The software asks, if you are sure to delete the user. 
Click on Yes.
You now have deleted the user profile.

Close the user management
1. Click on <File> <Exit> to close the window.

2. The software asks, if you want to save the changes. Click 
on Yes, to save them and leave the window User 
Administration. 

NOTICES

User passwords can be changed by the adminis-
trator without the knowledge of the current 
password.

NOTICES

If changing the user profile of the administrator, 
note the changed administrator data (name, 
password) at a safe place. If they get lost, you 
can‘t change the current user settings. 

Should you not get into the user management 
you have to replace the current password file 
with the standard password file. This only con-
tains the default administration password. A 
standard password file can be found at the 
installation disk of the µShapeTM under „Utils“.

NOTICES

The log-in data of all created users is filed in an 
encrypted password file you find under C:\Pro-
gramData\TRIOPTICS Berlin.

NOTICES

It is recommended to store a copy of the modi-
fied password file at a safe place.
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3. Operation

This chapter describes the general operation of the µPhase® 
UNIVERSAL measurement system. 

Answers to more detailed questions can be found in the 
direct help (see Kapitel 3.1.2 „Direct Help“), different addi-
tional documentations at the installation medium and at the 
download area at www.trioptics.berlin or you contact your 
local TRIOPTICS support (see Register Contacts).

3.1 Software interface

3.1.1 µShapeTM 

The µShapeTM window is divided in different areas:

Fig. 3-1: Interface of the software µShapeTM

NOTICES

All figures shown in this chapter are from the 
software version µShapeTM Professional 7 

If you use a different software version, the lay-
out can be different.

1 2 3 5 64 7
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Details for the configuration and parameter settings can be 
found in the direct help.

3.1.2 Direct Help

A detailed explanation to single functions and presentation 
possibilities can be found in the direct help. To open the 
direct help follow the steps below:

1. Press F1 or select <Help> <Help Topics>. 
The direct help opens.

2. Click on the register <search>, enter the searching key-
word and click on the button list of topic.
The direct help opens a list of topics relevant for your 
searching keyword.

Or:

1. Click on the help button in the dialog.
The direct help opens a text according to the dialog.

1 Menu bar
Access to all setting possibilities

2 Current program modus
Indicate the current program modus (measurement, calibration, math etc.). If 
pressed by a mouse click, you can change the program modus.

3 Toolbar of the current program modus
Provides shortcuts to all program parameters (masks, analysis parameters, 
additional analyses,....), the adjustment correction, the results windows and other 
basic functions (load, save, print)

4 Drop down toolbar
Toolbar to the specific parts of the program modus toolbar (e.g.: view toolbar, 
mask toolbar, adjust toolbar, settings toolbar (displayed in Fig. 3-1), print/save 
toolbar)

5 Results and live view windows
Displays description, analysis results and the live view in the client area. You can 
open a new window using the toolbar Nr. 3. Windows can be tapped.

6 Client area
Area where all results and parameter windows are displayed. The grid 
arrangement of the windows can be changed under <Extras><Settings>.

7 Status bar
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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3.2 Starting the measurement system

3.2.1 Control before operation

3.2.2 Power up

1. Turn on the laser.

The laser needs 20 - 30 minutes until he stabilized itself. 
If the green led turned on, the stabilization is finished and 
a measurement can be started.

2. Power up the computer and the monitor. If you use a dig-
ital measurement system for the radius measurement, 
turn it on.

3.2.3 Starting the software

All default passwords for the computer and the software can 
be found at the end of the Register Quick start.

If the computer is fully started, you can start the software 
µShapeTM.

1. Start the software with a double click on the mShape 
icon on the desktop.

The software µShapeTM is started automatically.

CAUTION!

Do not start the measurement system, if parts of 
it are damaged.

Ensure that the cover of the measurement sys-
tem and the connections are not damaged.

NOTICES

Dongle is necessary

It is only possible to start the software, if the 
dongle is plugged into one of the USB connector 
of the computer.

NOTICES

You also find the shortcut for the program in the 
start menu.
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LOG-IN The software asks you to log in:

Fig. 3-2: Log in window

2. Enter the user name and the password and confirm it 
with OK (see Kapitel 2.9.2 „Create and manage user 
accounts“).

After the log in a dialog appears with different templates 
to chose:

Fig. 3-3: Template selection

3. Choose a template and confirm it with OK.

The program window is configured according to the cho-
sen template.

4. If it not happens already: Select a suitable lens for the 
test sample and mount it. 

NOTICES

If possible, use the delivered templates for the 
first measurements.

– These templates contain important settings 
and allow fast measurements without efforts 
for the parameterization.
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3.3 Adjustment of sample/calibration normal

In this part is described how an object, called sample in the 
following, is adjusted.The sample can be a test object in the 
measurement mode as well as a calibration normal in the cal-
ibration mode or an auxiliary mirror in the measurement 
mode. The adjustment can be made in the measurement or 
calibration mode.
Pr

Activate the live view of the measurement camera
With a click on the button live video, the picture of the 
measurement camera is brought to the foreground respec-
tively is opened.

Fig. 3-4: Live view with the window title Intensity

The live view (window title: Intensity) shows the current 
camera picture.

NOTICES

Measurement and calibration have to be made 
with the same lens. Otherwise mistakes in the 
measurement cannot be ruled out.

WARNING!

Risk of injuries
Risk of injuries caused by fallen down cover 
parts.

– Ensure that the µPhase® UNIVERSAL mea-
surement system is placed stable.

WARNING

Risk of eye damage
Laser radiation

– Never look into the beam or his reflection, 
also not with optical instruments.
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The gray scale live view of the camera disposes the following 
color indicators:

• green pixels indicate an intensity value of zero.
• blue pixels indicate an intensity value near zero.
• red pixels signalize the saturation area of the camera.

FULL SCREEN MODE – Press Shift+F10 to change into the full screen mode.
– Press Esc to end the full screen mode.

MEASUREMENT- &
ADJUSTMENT CAMERA

– Press F10 to change between measurement and adjust-
ment camera.

The display of the live view window changes to the other 
camera.

Positioning the sample
• Mount the sample into the three finger holder. 

Adjust the sample
There are several degrees of freedom for the adjustment, 
depending on your used mount. In general the mount or 
stand should offer the following degrees of freedom:

• 2 axis tilt table (in x-y-level, for plane samples)
• Cross table (shift in x-y-level, for spheric samples)
• for a radius measurement rail: shifting along the optical 

axis of the interferometer (z-axis, for spherical samples)

NOTICES

Reduced measurement accuracy
Are more than a few red pixels visible the mea-
surement accuracy can be reduced.

– Reduce the illumination until only a few red 
pixels are visible.

NOTICES

More information to the camera window can be 
found in the direct help.

CAUTION!

Risk of collision between µPhase® an d sample 
while moving along the z axis.
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.



3
Operation
The adjustment differs according to the measured surface 
(plane or spherical).

Tip:

Use the full screen mode (Shift+F10) for an easier adjust-
ment.

Plane sample
1. Change to the adjustment camera (F10).

2. Tilt the sample until the reflex of the sample (b) and the 
reflex of the internal reference (a) are on top of each 
other. (c) is an internal reflex, which can be ignored.

Fig. 3-5: Adjustment of the sample reflex (b) to the reference reflex (a)

3. Switch to the measurement camera (F10).

Straight interference fringes should be visible.

4. If no interference fringes are visible, repeat steps 1-3.

5. Adjust the tilt table until only a minimal number of fringes 
are visible.

Spherical sample
Spherical samples have two exposed interference positions, 
the cat's eye and confocal position. (For radius measurement 
both positions are required. For topography measurement 
only the confocal position is used.). Due to this it is necessary 
to move the lens first into the confocal then to cat‘s-eye 
position.

1. Change the distance between interferometer and sample 
by moving the stage until a you can see a reflex from the 
sample.

2. Center the reflex using the x-y-table.

3. Move the stage slowly until the interferogram covers the 
whole area of the camera. Should the reflex move out of 
the picture until moving adjust it with the x-y-table.

4. Adjust the sample with the help of the x-y-table until a 
minimal numbers of fringes are visible. If concentric 
fringes are visible, you have to adjust the sample along 
the z-axis.
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CAT‘S EYE POSITION / MEA-
SUREMENT POSITION

5. Control the adjustment of the cat's eye position.

At the cat's eye position the focus of the laser beam is on 
the test sample surface. Cover parts of the laser beam 
(e.g. with a business card) near the lens. If there is a shad-
ing on two sides of the camera picture, the sample is in 
the cat's-eye position. If the shading is only on one side, 
the sample is in the confocal position (the measurement 
position).

6. If the sample is in the cat's eye position, repeat the steps 
3-5. For a convex sample change the reduce the distance 
between the sample and the lens for the length of the 
sample radius. For a concave sample enlarge the distance 
according to its radius.

3.4 Calibrate the measurement system

Before starting a measurement it is necessary to calibrate the 
system.

Additionally the measurement system has to be calibrated, if:

RECALIBRATION – another template or measurement file was loaded.
– the lens was changed.
– the environmental conditions had changed.

Only for the µPhase® 3.3:

– the reflectance of the interferometer was changed.
– the focus was changed.

NOTICES

For spherical sample there can be an aperture 
filling interferogram in the confocal position 
(measurement position) as well as in the cat's eye 
position.

NOTICES

It is recommended to calibrate the measure‐
ment system daily before starting measure‐
ments.
Should you change the lens during the adjust-
ment of the sample, change the focus or the con-
trast the system has to be calibrated again.

WARNING!

Risk of injuries.
Risk of injuries caused by fallen device parts.

– Ensure that the µPhase® UNIVERSAL mea-
surement system is placed stable.
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Required tools
• Calibration normal

Fig. 3-6: Examples for calibration normals

Measurement procedure
1. Chose a template suitable for the measurement, if not 

chosen at the start of the software.

If possible, chose one of the delivered templates for the 
first measurements.

WARNING

Risk of eye damage
Laser radiation

– Ensure to connect the fiber properly to the 
laser and the µPhase® interferometer before 
starting a measurement.

– Ensure that the fiber is not removed from the 
interferometer or laser during operations.

– If possible, cover the aperture of the 
µPhase® interferometer respectively the 
lens, if the measurement system is not in use. 

NOTICES

The calibration normal is a certified optic with 
known values.
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2. Change to the calibration mode with a click on the button 
Meas (M) so that C comes to the foreground.

3. Change settings in the calibration mode

LLL

NOTICES

The chosen template for the calibration should 
be used for the measurement too. Otherwise the 
calibration is not disposed in the measurement 
mode and measurement mistakes cannot be 
ruled out.

NOTICES

Display of active program mode.
– The µShapeTM indicates the current program 

mode with a capital letter on the mode but-
ton.

NOTICES

Optical measurements are sensitive to environ‐
mental influences.
– Avoid much light in the surroundings, dirty 

samples (dust, grease or scratches), vibra-
tions of the measurement system and heat-
ing sources in the direct surrounding of the 
measurement system.

– Adjust the calibration normal as good as pos-
sible.

WARNING

Risk of eye damage
Laser radiation

– Never look into the beam or his reflection, 
also not with optical instruments.

NOTICES

The µPhase® interferometer measured with the 
use of phase shifting. Therefore the area with 
valid interferences is recognized automatically. A 
measurement mask is not necessary.

– If you want to set a measurement mask, fol-
low the instructions described in Kapitel 3.6 
„TSet masks“.
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Focusing (only for the µPhase® 3.3 in calibration mode pos‐
sible)
Always focusing to the sample not to the calibration normal.

Lay the sample into the sample holder and adjust it to the 
minimal numbers of fringes in the measurement position.

Cover parts of the test surface e.g. with a paper and use the 
Focusing function to focus on the paper edge.

Setting the contrast (only for the µPhase® 3.3)
The Contrast settings have to fit the reflectivity of the sam-
ple. To avoid measurement errors the calibration and the 
measurement had to be performed with the same contrast 
setting.

Fig. 3-7: Contrast controller

– Change the contrast with the contrast controller (1) at 
the µPhase® 3.3.
The following settings are possible:

• 80% - for mirrored surfaces

• 4% - default setting for uncoated glass surfaces

• 1% - for anti reflexion coating

• 0,5% - for anti reflexion coating

NOTICES

Detailed descriptions of all settings and their 
effects to the measurement result can be found 
in the direct help or the software documentation 
on the installation medium.

NOTICES

To adjust a sample, follow the instructions in 
Kapitel 3.3 „Adjustment of sample/calibration 
normal“.

1
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4. Position the calibration normal in the measurement sys-
tem and adjust it to the minimal numbers of fringes in the 
confocal position.

5. After all settings and adjustments are made, start the cal-
ibration.

– Click on the button Start Calibration to start the 
calibration operation.

The µShapeTM first performs a phase shifter calibration and 
subsequently a calibration measurement to determine the 
system error.

Review the calibration
It is recommended to make a repeated measurement in the 
measurement mode to review the current calibration.

1. Change to the measurement mode with a click on the 
button C so that M comes to the foreground. 

If a notice appears during the changing of the modes that 
currently the calibration data is not considered, agree to 
the activation of consideration by pressing the button 
Yes.

2. Click on the button Start Measurement to start the 
repeated measurement. 

CAUTION!

Material damage: Bumping into the contrast 
controller can arise damage inside the device.
Only fix the contrast controller for the filter 
wheel at the µPhase®, if the device is installed 
completely and remove the contrast controller, if 
there are no changes of contrast in the near 
future.

NOTICES

The current setting of the filter wheel is indicated 
in the status bar of the µShapeTM (Fig. 3-1, Nr. 
8).

NOTICES

To adjust a sample follow the instructions in 
Kapitel 3.3 „Adjustment of sample/calibration 
normal“.
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The µShapeTM now performs a measurement of the calibra-
tion normal in the measurement mode and subtracts the cal-
ibration (the system error) from this measurement. The result 
should be a statistical noisy data field with a rms value of 
max. 0,01 . If structures (especially a doubled fringe picture) 
are visible in the results review, the stability of the measure-
ment configuration is not given and you have to repeat the 
calibration.

The system is now calibrated.

3.5 Measuring a sample

In the measurement mode samples can be measured and 
analyzed. The measurement should only be made with a cal-
ibrated system.

Prepare the measurement
1. Change to the measurement mode with a click on the 

button C so that M comes to the foreground. 

NOTICES

To proceed a calibration follow the instructions 
in Kapitel 3.4 „Calibrate the measurement sys-
tem“.

NOTICES

You should not load a new template or a mea-
surement file after the calibration. Otherwise the 
current calibration is not at disposal in the mea-
surement mode and measurement errors can not 
be ruled out.

WARNING!

Risk of injuries.
Risk of injuries caused by fallen device parts.

– Ensure that the µPhase® UNIVERSAL mea-
surement system is placed stable.
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1. Adjust the sample at the measurement position.

– for plane surfaces the sample is adjusted by using the 
tilt table to minimize the numbers of fringes in the live 
view.

– for the spherical surfaces the measurement position is 
in the confocal position.

2. Make the parameter settings in the measurement mode.
LLL

Below is a checklist of parameters which should be checked 
and changed, if necessary:

– Click on the button Measurement Controls.

The Measurement Controls toolbar opens.

– with the button Hardware setup controls you 
should check 

•the choice of lens

•the adjustment fit (Alignment calculation):

      for plane surfaces linear fit; for spherical sur-
faces quadratic fit

•the scaling (Scaling)

 If Use... auto scaling is checked for 
spherical samples, additional enter the radius of 
the sample under R_Scale.

WARNING

Risk of eye damage
Laser radiation

– Never look into the beam or his reflection, 
also not with optical instruments.

– Ensure to connect the fiber properly to the 
laser and the µPhase® interferometer before 
starting a measurement.

– Ensure that the fiber is not removed from the 
interferometer or laser during operations.

– If possible, cover the aperture of the 
µPhase® interferometer respectively the 
lens, if the measurement system is not in use. 

NOTICES

To adjust a sample follow the instructions in 
Kapitel 3.3 „Adjustment of sample/calibration 
normal“.
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.



3
Operation
•Configuration: click on Change to set the right con-
figuration for your measurement setup.

“Surface deviation in single reflec-
tion“ for reflective measurements
“Wave aberration in double transmis-
sion“ for transmission samples

– in the tab Wave aberration 

•Subtract calibration check box Activate 
should be checked

– under Edit Description 

•Check the description parameters in the single tabs 
and correct them, if necessary.

After you have done all settings and finished the adjustment, 
the measurement can be started.

– Click on the button Start Measurement at the toolbar 
to start the measurement.

The measured aberration is shown in the result fields.

3.5.1 Radius measurement 

Radius measurement of a spherical sample

The radius measurement rail in addition with the Heidenhain 
display enables the measurement of lens radii. The µSha-
peTM guide you through every single step and wait for your 
entry.
 

To do a radius measurement follow the steps below:

NOTICES

Detailed description of all setting possibilities 
and the effects of the parameter in the measure-
ment mode can be found in the direct help and 
the software documentation on the installation 
medium.

CAUTION!

Ensure that the align adjustment was made 
during the installation of the measurement sys‐
tem.

Otherwise the measurement will not be as accu-
rate as needed and the align adjustment in Kapi-
tel 2.8.3 „Align the µPhase® UNIVERSAL incl. 
radius measurement rail“, page 15 has to be 
repeated.
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1. In the µShapeTM go to <Settings><Hardware Setup 
controls>, choose the used lens and activate the check 
box <Abs. radius measurement> in the same dialog 
window.

2. Adjust the sample so that there is an aperture filling 
fringe picture in the confocal as well as the cat‘s-eye 
position during.

For a coarse movement of the stage loosen the black 
screw at the end of the stage. To use the fine drive fasten 
the black screw and use the silver screw.

3. Positioning the sample in the cat‘s-eye position (as pre-
cise to the zero fringe position as possible).

4. Start the measurement.

A Dialog window opens and inform you about the proce-
dure of a radius measurement. If the sample is already in 
the cat‘s-eye position choose <start now>. In the 
other case choose <start next> and repeat step 3.

5. After a successful measurement in the cat‘s-eye position 
the µShapeTM shows the z axis value and measurement 
result for this position. For manual positioning devices 
you can now enter the z axis value. If the results do not 
indicate an incorrect measurement, press <continue>.

6. Move the sample to the confocal position. Only use the z 
axis movement for adjustment, not the x-y table (as near 
to zero fringe position as possible).

7. Again start a measurement. After a successful measure-
ment in the confocal position the µShapeTM shows the z 
axis value and measurement result for this position. For 
manual positioning devices you can now enter the z axis 
value. If the results do not indicate an incorrect measure-
ment, press <OK>.

8. The measured radius is shown in the <Statistics> 
window (incl. the calculated error correction of the µSha-
peTM)

If the radius is not shown, you can activate it with the 
right mouse button <Options><Aperture and 
Radii><Actual radius resp. BFL>.

3.6 TSet masks

The µPhase® interferometer measures with the use of phase 
shifting. Therefore the area with valid interferences is recog-
nized automatically. A measurement mask enables to define 
a testing areas which should be measured and analyzed.

If you click on the mask symbol in the program toolbar, the 
mask drop down toolbar opens with four possibilities:
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– the measurement mask
– the analysis mask
– the crop-mask
– the reference marker

The µShapeTM software provides four levels of masks:

1. Crop-Mask (camera section)

2. measurement mask, 

3. analysis mask, 

4. special analysis masks. 

Data which is masked on a higher level can‘t be unmasked 
with another mask of a lower level. That means an analysis 
mask just work on transparent areas of the measurement 
mask.

To use a mask properly it has to be defined in the Mask 
editor.

As an example, it is shown below how to set a circular mea-
surement mask.

1. Open the mask editor for the measurement mask by dou-
ble click on the corresponding Icon.

The measurement mask editor opens:

Fig. 3-8: mask editor

2. First, choose the underground of the mask by clicking 
one of the two top icons at the Mask toolbar:

opaque (left) or transparent (right); 

     1
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You also have to chose the geometry of the mask. For a 
circular mask, choose the circular transparent mask (the 
third icon on the right (1)).

3. Positioned the mask element by using the mouse. 

It is also possible to positioned the mask with the input 
field on the right side of the editor window and to change 
her size.

The free background is set opaque automatically.

4. Repeat step 2-3. You can set mask in every combination. 
The order of the set objects determined the final mea-
surement area.

Inside an opaque mask, transparent mask can recover 
masked objects or parts of it (e.g. on a transparent back-
ground a transparent circle inside an opaque circle results 
in a ring mask).

Save Masks
Masks can be saved and loaded for later usage. However, 
only the pixel size and not the real size is saved.

Further information can be found in the direct help, too.

3.7 Display and analysis of measurement results

RESULT VIEWS The primary results (calibration and measurement) and the 
secondary results (additional analysis of the primary data) 
can be presented in different ways. Not all views are avail-
able for all kinds of results. 

The following views are available:

• 3D diagram

– Representation of the measurement results as a three 
dimensional area with configurable axis and possible 
sectional view.

• 2D Diagram

– Data field as a 2D diagram (false color presentation)

– Standard results view

NOTICES

More information about settings and effects of 
masks can be found in the direct help or the soft-
ware documentation on the installation medium.

NOTICES

More information about settings of the single 
views can be found in the direct help.
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• Line plot

– Free selectable straight cut through the data field.

– Setting of markers for the exact definition of positions 
and differences

• Histogram

– Data field as a histogram in selectable interval width.

• Table

– Parameter in tabular view.

– From data calculated coefficient and analysis parame-
ters

• 2D tolerance diagram

– Mark the area of the aperture which are inside (green) or 
outside (red) of a defined tolerance.

• Statistic parameter

– According to result data calculated parameter for sta-
tistic (PV, RMS,...), adjustment (tilt, power,...), aperture 
and radii (diameter, sample radius,...)

• synthetic fringe view (Fizeau-view)

– Synthetic interferogram based on the measurement 
result.

• Notes
– Displays a window for notes in the µShapeTM window.

• Task Description
– Displays a field with the current task description 

(name of the sample, calibration data etc.)

VIEW CONFIGURATION To configure a view use the right mouse button in the win-
dow of this view.

A pop up menu opens.

Click on Options.

The parameter dialog according to the view is displayed. On 
different tabs different options can be changed. Besides the 
viewing specific setting (e.g. selection of statistic 
parameter) Units, the format of numbers and the 
position of the origin can be changed. 
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To open an additional view activate a currently open view of 
the object (e.g. 2D diagram of the measured aberration) 
and then click on the icon in the graphic toolbar (e.g. 
statistic parameter).

FURTHER ANALYSES The primary result of a measurement in the measurement 
mode is a two dimensional data field of the aberration. It 
shows the deviation between the sample and an ideal sur-
face (flat respectively sphere depending on the chosen 
adjustment fit). The aberration is shown as a 2-D view by 
default. Additional views can be opened via the graphic 
toolbar (Fig. 3-1, Nr. 6).

The deviation is specified along the surface normal. A perfect 
sphere is therefore shown as a zero plane.

This data field can now be further analyzed.

The µShapeTM provides a number of additionally analysis 
possibilities of the primary measurement results.

– Click on the button Function Control in the program 
toolbar to choose one of the following analysis possibili-
ties:

• Zernike
Calculates the best fitting Zernike polynomial.

• Legendre
Calculates the best fitting Legendre polynomial.

• Seidel
Calculates the Seidel aberration,

• ISO
Calculates the ISO parameters according to ISO 10110-5 
or ISO 10110-14.

• DIN
Calculates the DIN parameters according to DIN 3140-5.

• Slope
Calculates the gradient map (absolute values).

NOTICES

More details for the views and their configuration 
can be found in the direct help and at the soft-
ware documentation on the installation medium.
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For all these analyses it is necessary to define independent 
analysis areas (special analysis masks).

Every analysis generates automatically an own standard 
view. Additionally views can be generate with the view 
toolbar.

Further analyses (e.g. MTF calculation) can be provided as 
additionally add ons (see Kapitel 4. „Options“).

3.8 Save/load/export of measurement results

To archive measurement data and provide them for later 
analyses you can save respectively export them.

When saving a µShapeTM file (.ms) the raw data, all results 
views and all measurement and analysis parameters are 
saved too.

When loading a .ms- file the raw data and the complete per-
formed analyses are available. That enables you to subse-
quently analyze or change analysis parameters of saved 
measurements. Only parameter changes concerning the 
measurement require a new measurement of the sample.

The live view (interferogram) has to be saved separately with 
the save function in the live view window.

TEMPLATE In a template file (.tpl) all settings, parameters and analyses 
of the current measurement are saved, so that you can use 
them for other measurements with all this settings.

It is recommended to create separate templates for different 
testing task.

Optionally it is possible to save the calibration data too.

To edit data fields or other parameters with other programs 
they can be exported in different data formats.

NOTICES

More details concerning the analyses and their 
application can be found in the direct help or in 
the software documentation on the installation 
medium.

NOTICES

It is recommended to check the calibration data, 
if using a template with saved calibration data. It 
would be even better to repeat them.
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Save file
To save a measurement file respectively a template chose 
<File> <Save> or <Save As> and the according file for-
mat.You also find these options in the Save/Print tool-
bar.

Templates should be saved in the template directory so that 
they appear in the window New at the software start. The 
directory can be found and changed under <Extra> <Set-
tings>.

Load file
A µShapeTM file is loaded using <File> <Open> respec-
tively F9. Templates are easier opened using <File> 
<New> respectively F7. A window New is opened where all 
templates from the template directory are listed. The load 
function can be found in the Save/Print toolbar as well.

Export
To export single data fields or parameters follow the steps 
below:

EXPORT DATA – Click on <File> <Export Data> to export a data 
field.

– Via <File> <Export Setup> <Data maps for 
auto-export> an automatic export after every single 
measurement can be activated.

FORMAT

PARAMETER EXPORT – You have to open the export dialog with <File> 
<Export Setup> to change settings for the desired 
parameter export and activate an automatic parameter 
export after every measurement.

Data field Format

Measurement results .dat, .txt, .int, .xyz, .sur, 
.fis

Calibration results .dat, .txt, .int, .sur, .fis

Raw phase data .dat, .txt, .sur

Zernike coefficient  .int

MTF data .dat, .txt

Homogeneity .dat, .txt

thickness variation .dat, .txt

Wafer analyses data .dat, .txt

Intensity (camera pic-
ture)

.dat, .txt
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– Click on <File> <Export Parameter> to export a 
parameter set.

3.9 Printing measurement results

The µShapeTM provides different printing options:

• print a protocol 
• print screen (screenshot of the client area of the applica-

tion)
• print individual windows

Furthermore all graphical views had the possibility to copy 
the window content to the clipboard or save as a graphic file. 
This is done with a right mouse click on the concerning win-
dow.

The settings for the printing options can be changed under 
<File> <Print Setup> <Printer Selection...>.

Print single view/analysis window
1. Activate the widow you intend to print with a mouse 

click.

2. You print the window via <File> <Print Window>. 

Printing screen
When printing the screen the client area of the µShapeTM is 
printed.

1.  The screen is printed via <File> <Print Screen>. 

Print protocol
1. You can configure the protocol in <File> <Print 

Setup> <Protocol Setup... >. It opens a dialog 
window.

2. After configuration the protocol click on the symbol 
Print Protocol in the Save/Print toolbar. 

Configure protocol
There is an extra editor for the configuration of a protocol. 
You open it with:

<Measurement controls> <Protocol setup>

This opens a dialog window, where you can change the title, 
the layout and shown data at the protocol (see Fig. 3-9, 46).

In the section Layout main page you can:

NOTICES

More information about loading and saving as 
well as export data and file formats you can find 
in the direct help or on the software documenta-
tion on the installation medium.
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– select a logo in bitmap format and define its place-
ment. 

– add a signature field.

In the a section Content main page you can:

– chose plots for the protocol (max. 4 per page, if there 
are more you have to add a new page on the right 
side).

Fig. 3-9: Input dialog to set up the protocol.

– change the indicated values and their units (Parame-
ters) in the text field of the protocol.
Click on Change and add or remove parameters 
(empty lines too) or change the unit under Output 
format.

NOTICES

The plots you want to print has to be open in the 
µShapeTM.
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Fig. 3-10: Dialog to change the shown parameters and their units for the pro-
tocol.

3.10 Shortcuts The µShapeTM software provides a number of shortcuts 
(function key settings respectively key combinations) which 
allow a fast access to frequently used functions.

Help

Direct help F1

Load/Save

New file / load template Ctrl+N or F7

Save as F8

File > open Ctrl+O or F9

Live view

Open live view F10

Change between measurement 
and adjustment camera, if the live 
view is open

F10

Full screen mode Shift+F10

Close full screen mode ESC

Measurement information
(Task Description)

Open the input dialog F2

Program mode

Change between measurement 
and calibration mode F6
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 47



48

3
Operation
3.11 Shut down the measurement system

1. Close the µShapeTM software. 

2. Shut down the computer.

3. Shut off the monitor and laser and additional devices.

4. Put on all available covers.

Masks

Open measurement mask dialog F5 or Ctrl+M

Start measurement respectively cali-
bration 

Space

Print

print the client area of the µSha-
peTM window F11 or Ctrl+P

Export

Parameter export Ctrl+E

Data export Ctrl+D

Close

Close current file F4

Close µShapeTM Alt+F4 or F12
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4. Options

4.1 µShapeTM Addon‐Modules

In this chapter you find an overview of all essential add on 
modules you can upgrade the µShapeTM software. These 
modules are activated by a dongle. Detailed information to 
every single module can be found on the installation disk of 
the µShapeTM software.

Please contact TRIOPTICS or the responsible representation, 
if you want to add modules to your software. (see Register 
Contacts).

Aspheres 
Enables the software to analyze rotational symmetric 
aspheres in an aspherical configuration as well as in a spher-
ical configuration. It is possible to enter and save the aspher-
ical description. Adjustment errors or systematic errors are 
deducted automatically.

Cylinder
Analyses cylindric samples in a cylindric configuration. 
Adjustment errors are deducted automatically.

External Interface
Enables the controlling of the µShapeTM software with an 
external program. 

Homogeneity
Enables the calculation of the homogeneity of a sample in a 
separate analyzing process using two or four measurements.

Fast Fringe
Provides an alternative for the phase shifting and enables to 
analyze single interferograms of certain measurement condi-
tions are fulfilled.

MTF/PSF
Calculates the PDSF, MTF and the enclosed energy as well as 
appropriate parameters of in transmission measured wave 
aberrations of focal or afocal systems.

Multiple Apertures
Enables simultaneous measurements of several not con-
nected single apertures. It is possible to measure and analyze 
for example polishing heads with several samples. Addition-
ally it is possible to measure the angle wedge glass with the 
interferometer (Wedge-Analysis).
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Multiple Statistics
Enables the simultaneous evaluation of different test areas in 
a single measurement which can be overlapping too.

Prisms
Enables the interferometric determination of angular errors 
of 90° and triple reflector prims (corner cube prism).

Sample Normal Data
Enables the additional consideration of external determined 
sets of data (in polynomial shape or as data field) in the mea-
surement mode. It is used to eliminate a known setup- or 
color error.

Tool Offset
Calculates the lateral offset between the tool and the axis of 
rotation of the samples manufactured at a diamond lathe.

Torus
Enables the analyze of toric samples on toric or spherical 
configurations. Adjustment errors or systematic errors are 
deducted automatically.

If you had purchased an additional add on module, you find 
additional documentation hereinafter.
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1. Technical parameters

1.1 Dimensions of the µPhase® UNIVERSAL measurement system

1.2 Radius measurement rail

1.3 Specifications of the µPhase® 3.3 / µPhase® 3.2 / µPhase® 3.1

Height approx. 500 mm

Width approx. 2.5 m

Depth approx. 400 mm

Weight
approx. 30 kg (depending 
on the choosen 
configuration)

Effective measurement 
range

approx. 1m (for the 
standard rail)

Length measurement 
uncertainty

30µm (depending on the 
rail properties)

µPhase® 3.3 µPhase® 3.1/3.2

Height 57 mm 57 mm

Width 121 mm 121 mm

Depth 96,5 mm 96,5 mm

Mass 1,1 kg 1,1 kg

Camera resolution 1216 x 1216 Pixel 608 x 608 Pixela

Reflection settings

• 0,5% (optionally Fizeau 
option)

• 1%
• 4%
• 80%

• 13%, not variable

Illumination diameter 5 mm 5 mm

Measurement area Ø 1 - 5 mm 1 - 5 mm

Focusing range 2,25 mm -

Measurement wavelength 
λ 632,8 nm 632,8 nm
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1.4 Power supply

µPhase®:
The µPhase® sensor is supplied with power over the USB-
port of the computer.

1.5 Light source
l

Wave aberration of the 
illumination (without 
measurement lens)

< 0,4 λ < 0,4 λ

Field angle 2,4° (1,2°) 1,2° b

Search area 5° 5°

Repeatability 
PV (residual error) < 1/200 λ < 1/200 λ

Repeatability
RMS (quadratic mean) 1/1200 λ 1/1200 λ

operation temperature 15 - 30 °C 15 - 30 °C

maximal power 
consumption 4 W 4 W

a. for µPhase® 3.2: 1216 x 1216

b. for µPhase® 3.2: 2,4°

Kind of light source Laser

Type Frequency stabilized HeNe 
laser

Operational wavelength 632,8 nm

Output power max. 5 mW 

Output power 
at the end of fiber

<1mW

Operation temperature 15 - 30°

Laser safety class

• of the laser
• with the protective 

device in front of the 
coupler

3R
1

Power supply 90 - 264 VAC / 47 - 63 Hz

Output voltage at the device 
power supply

13,5 V

Maximal output current 2 A
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00 0.12 0.5

50 0.10 0.5
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 Plane lenses

Name D x L 
[mm]

m
[kg]

WAB
[λ]

SP
M AP

[mm]
SP

M AP*
[mm]

D
[m

µLens PLANO 2 30 x 94 0.160 <0.3 9.0 ± 0.3 2

µLens PLANO 10 27 x 24 0.050 <0.4 22.0 ± 9 1

µLens PLANO 50 77 x 196 0.900 <0.5 14.5 ± 230 5

µLens PLANO 100 130x 277 3.763 <0.6 16.0 ± 900 1

µLens PLANO 150 184 x 400 10.558 <0.7 14.0 ± 2000 1
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1.6.2

cxMIN

[mm]
ccMAX

[mm]
ccMIN

[mm]
lSP

[mm]

2.2 -3.1 - 25

4.4 -6.0 - 25

8.4 -15.3 - 25

24.7 -330.0 - 25

52.0 -266.0 - 25

5 -6 -

10 -13 -

19 -30 -

45 -102 -

106 -573 -
ical parameters
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 Spherical lenses:

Name D x L 
[mm]

m
[kg]

WAB
[λ]

NA
[-]

BFL
[mm]

cxMAX

[mm]

µLens SPHERO 10 (in combination with µLens PLANO 10)

µLens SPHERO 10 f/0.7 35.0 x 41.2 0.095 <0.5 0.50 8 8.0

µLens SPHERO 10 f/1.0 35.0 x 53.0 0.140 <0.5 0.71 13 13.0

µLens SPHERO 10 f/1.5 35.0 x 32.7 0.072 <0.5 0.34 20 20.0

µLens SPHERO 10 f/3 35.0 x 32.7 0.075 <0.5 0.17 43 43.0

µLens SPHERO 10 f/5 35.0 x 32.7 0.075 <0.5 0.10 73 73.0

The value cxMAX only obtained in connection with the spacer distance lSP

µLens SPHERO 50 (in combination with µLens PLANO 50)

µLens SPHERO 50 f/0.7 84.0 x 89.6 0.800 <0.5 0.71 26 26

µLens SPHERO 50 f/1.0 84.0 x 86.4 0.840 <0.5 0.50 45 45

µLens SPHERO 50 f/1.5 84.0 x 84.1 0.880 <0.5 0.34 70 70

µLens SPHERO 50 f/2.4 84.0 x 79.1 0.790 <0.5 0.21 130 130

µLens SPHERO 50 f/4.1 84.0 x 81.1 0.760 <0.5 0.12 225 225
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1.7 T
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Maintenance and repair
1. Maintenance and repair

DANGER!

Risk of life caused by electrical shock
It can arise risks of life caused by electrical shock.

– Pull out the plug of the main power supply 
before working at the electrical facilities.

CAUTION!

Damage of the measurement system
– Ensure that no moisture or foreign objects 

penetrate the cover of the measurement sys-
tem.

– Do not eat or drink at the workplace.

CAUTION!

Measurement errors caused by wrong mainte‐
nance

Only appropriate trained personal is allowed to 
maintain the measurement system.

WARNING!

Ensure that all cover parts a present and fixed 
correctly before starting to work.

Do not use a measurement system with removed 
or defect cover parts. Fix the removed parts 
immediately or inform the manufacturer or the 
responsible representation (see Register Con-
tacts).

WARNING!

Risk of damaging the radius measurement rail.
It is only allowed to unpack the measurement 
system under the supervising of an employee of 
TRIOPTICS or an instructed person.

– For unpacking and carrying follow the 
instructions under “Further information“.

– Ensure the stage is position to one side 
during carrying the rail.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 3
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1.1 Intervals

The components of the measurement system are mostly 
designed maintenance free. Due to changes of the environ-
mental parameters (temperature, humidity etc.) deviations 
can appear at the adjustment and the measurement results.

To recognize this deviation early and to guarantee a proper 
function of all components pay attention to the following 
maintenance notices.

Daily (recommended)
• Calibrate the measurement system (see Register Instruc-

tion manual, chapter 3.4 „Calibrate the measurement sys-
tem“).

• Remove the remains of oil on the radius measurement 
rail with a soft tissue.

Necessary for changes in the environmental conditions
• Calibrate measurement system (see Register Instruction 

manual, chapter 3.4 „Calibrate the measurement sys-
tem“).

Monthly (recommended)
• Test of the laser shutter (if purchased)

all 5 years (recommended)
• Recalibration of normals

As Required
• Exchange of laser (see chapter 1.2 „Adjust the laser“)
• Updating the software (ask your responsible representa-

tion, see Register Contacts)

NOTICES

– If the mobility of the coarse / fine drive is to 
slightly, please contact TRIOPTICS or the 
responsible representation.
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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1.2 Adjust the laser

Fig. 1-1: Sealed screws (a) at the coupler.

1. If your laser has a safety case, screw off the fiber to 
remove it. 

Remove the safety case and reconnect the fiber to the 
coupler. The laser should rest inside the U-profile holder.

Again fix the fiber at the coupler (with the end labeled 
FC-AFC).

2. Turn on the laser and wait for the green LED lights up.

This LED should be lighted up approximately 20-30 min-
utes after the power-on.

If this doesn‘t happens or the LED is flickering, please 
contact our support. The laser might be defect.

3. Maximize the intensity of the laser by turning the shut-
ting screw (b, Fig. 1-2).

4. Test the fiber ending before starting the adjustment.

WARNING

Danger of damage for eyes and skin
Laser radiation

– Do not look directly into the laser beam or its 
reflection, as well as with optical instruments.

– Due to the necessary remove of the laser 
safety cover, laser class 1 can't be guaran-
teed. Please pay attention to the necessary 
safety instructions: Do not look directly into 
the beam and wear laser protection glasses

CAUTION!

Damaging the µPhase® system
Under no circumstances open the sealed screws 
(a, Fig. 1-1).
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 5
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Fix the free end of the fiber (FC-AFC) and position a 
white surface (e.g. paper) in front of it (approx. 1-2 cm 
distance).

If no red laser point is visible, continue with the next 
step.

If a red laser point is visible, continue with step 10.

Fig. 1-2: Screw for shutting the laser beam (b), locking screws (c)

5. Loose the fiber from the coupler.

6. Slightly loose locking screws (c, Fig. 1-2) and set screws 
(d, Fig. 1-3).

If a red laser point is visible continue with step 10.

Fig. 1-3: Set screws (d), adjustment plate (e)

7. Position a white surface (e.g. paper) approx. 5cm in front 
of the coupler output.

8. Move the adjustment plate (e) with thumb and index fin-
ger in x/y- direction (vertical to laser beam) until a red 
light point with maximized intensity is visible on the 
white surface.

9. Afterwards tighten the set screws (d) slightly so that the 
position of the coupler can not shift on its own. Observe 
the light spot when tightening the screws to avoid losing 
the spot.

10.Connect the fiber with the coupler output.

NOTICES

– Consider the labeling on the fiber and cou-
pler plug-in.

– You have to put the end marked “FC-AFC“ in 
the coupler plug-in.

– Keep the plug-in and the fiber ends dust-
free.
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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11.Position a white surface (e.g. paper) approx. 2-3cm in 
front of the free fiber end.

If a red laser point is visible, continue with the next step.

If no red laser point is visible, successively and slightly 
turn all set screws in both directions and pay attention to 
the appearance of the laser point on the surface. If you 
can‘t see a laser point by turning one screw, this one 
should be turned back to the starting position before 
moving another one.

Notices: 

– If no red laser point is visible after turning all screws, 
you have to repeat all steps from step 5.

12.Tilt the adjustment plate with one of the three set screws 
until the maximized intensity is reached at the end of the 
fiber (FC-APC). Repeat this procedure with the other set 
screws. Finally, the end of the fiber should glow red.

13.Connect the fiber with the µPhase® UNIVERSAL.

14.Start the µShapeTM.

15.Activate the live view.

Afterwards the laser will be adjusted with the more sen-
sitive live view.

16.Ensure that the camera settings are optimized before 
starting the adjustment. 

right mouse button into the live view 
<camera settings> <measurment camera> 
<integration time> <40ms>

17.Regulate the laser intensity with the shutting screw (b, 
Fig. 1-2) until only some red points are visible in the live 
view.

18.Tilt the adjustment plate with one of the three set screws 
until the maximized intensity in the live view is reached. 
Repeat this procedure with the other set screws.

NOTICES

– There is a rubber ring positioned between 
the part of the coupler screwed into the laser 
tube and the adjustment plate. It is needed 
for the adjustment of the fiber connections 
with the set screws.

NOTICES

– Consider the labeling on the fiber and cou-
pler plug-in.

– You have to put the end marked “FC-APC“ in 
the coupler plug-in.

– Keep the plug-in and the fiber ends dust-
free.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 7
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If necessary, you have to reduce the intensity in the live 
view again with the shutting screw.

19.Fix the locking screws carefully. The adjustment plate is 
now locked in place.

Pay attention that the intensity of the laser beam is not 
changed significantly by turning the locking screws. 

If necessary, you can counteract by loosing one of the set 
screws.

20.Should your laser has a safety cover, screw off the fiber 
from the coupler, mount the cover and screw on the fiber 
again (see chapter 1.4 „Installation of the laser safety 
cover“).

1.3 Laser repair

If you assume an error at your laser, please contact your local 
partner or use the TRIOPTICS service portal. If you are 
requested to send back the laser for the repair, follow the 
steps below:
1. Turn off the laser.

2. Leave the laser for cooling.

3. Screw off the fiber.

4. Cover the ends of the fiber and the aperture of the cou-
pler.

5. Disassembly the cover respectively the safety cover of 
the laser and U-profile holder.

6. Unscrew the coupler counter clockwise.

7. Cover the laser tube, e.g. with a plastic bag.

8. Use the original packaging for sending. Additionally send 
the power supply unit but not the U-profile holder. Send 
it to the communicated address.

1.4 Installation of the laser safety cover

The laser safety cover is an attachment to the standard laser 
U-profile holder and replaces the mounting brackets. In con-
nection with the used coupler the laser then fulfills the con-
ditions of laser class 1. Without coupler the laser has laser 
class 3R. To guarantee laser class 1 to unscrew the coupler 
without tools had to prevent. Therefore, it is necessary to 
install the safety cover.

Preparation
1. Turn off the laser, disconnect the power supply and wait 

CAUTION!

Material damage
If the silver ring is unscrewed as well, the laser is 
damaged.
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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until he is cooled down.

2. Remove the fiber from the coupler and put on- if avail-
able- the protection caps for the fiber and the coupler or 
protect the ends differently against damage or dust.

Installation
1. Place the laser with attached coupler and the rubber O-

rings inside the U-profile holder. (Fig. 1-4)

Fig. 1-4: Laser with rubber O-rings inside the U-profile

2. The laser has to be positioned that way, that connecting 
part to the coupler respectively its cover protrudes 
through the circular opening of the laser safety cover 
(Fig. 1-5). Otherwise, it is not possible to connect the 
fiber with installed laser safety cover. 

Fig. 1-5: Distance between opening in the laser safety cover and the coupler.

3. Pay attention to shutting screw at the coupler when posi-
tioning the laser (Fig. 1-6). If necessary, the laser can be 
rotated inside the U-profile holder.

Fig. 1-6: Shutting screw under the laser safety cover.

CAUTION!

It is only allowed to install the laser safety cover, 
if the laser is cooled down completely.
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 9
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4. Position the O-rings along the laser tube at the same 
level as the threaded holes in the U-profile holder (Fig. 1-
4).

5. Use one screw and one washer per threaded hole to fix 
the laser safety cover. The cover and the U-profile have 
to clamp the laser between them so it cannot be moved 
(Fig. 1-7). Therefore, it can be necessary to press on the 
cover at the height of the threaded holes to squeeze the 
rubber ring.

Fig. 1-7: Laser with installed laser safety cover

INSTALLATION
LASER SHUTTER

For laser with laser shutter you have to pay attention in step 
3 that the motor of the shutter is at the side of the laser and 
that the shutting screw is reachable (Fig. 1-8). If necessary, 
the laser has to be rotated in the U-profile holder.

Fig. 1-8: Laser shutter and shutting screw under the laser safety cover.

1.5 Computer and software

The µPhase® UNIVERSAL measurement system is delivered 
with a software operating with Microsoft Windows®.

During the operation of the system, it is in the area of 
responsibility of the user to keep the computer safe against 
viruses.

TRIOPTICS provides regular software updates and custom-
ized upgrades. For further information ask your responsible 
representation. 
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The computer is maintenance-free, but regular Windows-
Updates are recommended. If an exchange of computer is 
necessary, e.g. due to administrative causes, pay attention to 
the specification for an optimal support of your µPhase® 
UNIVERSAL.

1.6 Fuses

1.7 Cleaning

To guarantee proper function and exact measurement 
results the measurement system, accessories, samples and 
the environment had to be clean and dust-free.

– Wipe the sample holder regularly with a soft, lint-free, 
dry or slightly moist cloth.

Stand

– Only clean the stand superficially.
– For suspicion of pollution inside the stand please contact 

TRIOPTICS or your responsible representation.

CAUTION!

Electrical hazardous caused by the use of inap‐
propriate fuses.
Only change defect fuses against identical.

NOTICES

If a measurement system is used in a clean room, 
pay attention to the valid specification there.

NOTICES

Risk of damage
– Do not use solvents or abrasives.
– Do not spray cleaning solution directly on the 

measurement system.

CAUTION!

Do not touch the encoder band. It can cause 
damage to the distance measurement system.

encoder 
band
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 11



12

1
Maintenance and repair
Lenses and interferometer
– Remove dust with a bag bellow or a optical brush from 

samples.
– Do not touch optical surfaces.
– Do not clean optical surfaces at the µPhase®, at the 

lenses and the calibration normals with liquids yourself. 
Send the components to TRIOPTICS for cleaning.

– Please contact TRIOPTICS or your responsible represen-
tation, if you suspect dust inside the interferometer (see 
Register Contacts).

NOTICES

Risk of pollution
– Do not touch optical surfaces.
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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2.  Troubleshooting

WARNING!

Risk of electric shock
Parts under voltage can arise the risk of electrical 
shock.

– Only appropriate qualified personnel is 
allowed to work at the electrical systems.

– Work under voltage is only allowed with 
tools after DIN EN 60900.

WARNING!

Risk of injuries caused by heavy component
Dangers can arise during transport and installa-
tion the measurement system due to heavy and 
tilting objects.

– Only use appropriate lifting tools.

WARNING

Risk of eye damage
Laser radiation

– Never look into the beam or his reflection, 
also not with optical instruments
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 13



14

2
Troubleshooting
2.1 Frequently occurring errors, causes and remedy

2.1.1 Problems with the interference picture

Error Causes and actions to rectify the error

Visible foreign objects on the 
live view.

Possible reason:
Particles of dirt inside the optical path, e.g. on samples or 
lenses.

Actions to rectify the error:
– Clean samples.
– Clean the lens and the aperture of the µPhase® with a 

bag bellow.
– If the disturbance can‘t be removed, contact TRIOP-

TICS because of a possible cleaning.

Live view in adjustment and 
measurement mode are black/
green

Possible reason:
• Fiber is not connected correctly.
• Laser is not turned on, heavily shut, not adjusted prop-

erly, not ready to operate or defect.
• Camera settings are incorrect.
• The filter wheel settings of the µPhase® 3.3 are set to 

0%.
• The camera system is defect.

Actions to rectify the error:
– Check the connection of laser and power supply.
– Check, if the laser is turned on and heated.
– Check the connection of fiber and coupler.
– Check the shutting screw of the laser.

If the laser did not change into the operation mode, it 
had to be repaired by TRIOPTICS.

– Open the beam shutter (if available).
– Check the adjustment of the coupler.
– Check the camera settings (integration time, gain).
– Check the position of the filter wheel at the µPhase® 

3.3.
– Contact TRIOPTICS to ask for a repair.
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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Green and/or blue parts are vis-
ible in the live view in adjust-
ment and measurement mode.

(Notices:

• Green pixel indicate an 
intensity value of zero.

• Blue pixel indicate an inten-
sity value near zero.)

Possible reason:
• Bias value is set incorrectly.
• Intensity of the live view is too low.

Actions to rectify the error:
– Increase the laser intensity (reduce the laser shutting 

or lengthening of the integration time).
– Optimize the settings of the bias value (0 - 4) until the 

green and/or blue parts vanish (right mouse button in 
the live view: <Camera settings>).

Interference picture wobbles, 
environmental influences not 
stable, measurement not possi-
ble

Possible reason:
• Environmental vibrations
• Air turbulences
• Sound waves

Actions to rectify the error:
– Enable a stable environment (e.g. prevent air turbu-

lences between the lens and sample).
– Check of the vibration damping is activated, if avail-

able.
– The µPhase® UNIVERSAL should be placed on a vibra-

tion damping table.

Live view is red Possible reason:
• Saturation of the camera.

Actions to rectify the error:
– Reduce the laser intensity with the shutting screw. 
– Check the camera settings, if necessary, reduce the 

integration time and the Gain.

The interference picture contin-
uously moves in one direction 
and is not stable so a measure-
ment is not possible.

Possible reason:
• One or more axis of the measurement system are not 

stable.
• The sample mount is not stable.
• A temperature drift of the sample or the environment 

can be possible.

Actions to rectify the error:
– Check the environmental influences, avoid vibrations 

and drafts.
– Check the movable mechanics.
– If the mechanic is not adjusted properly or defect, con-

tact the support of TRIOPTICS.

Error Causes and actions to rectify the error
µPhase® UNIVERSAL Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved. 15
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Interference picture is instable 
or „pump“

Possible reason:
• The laser still heats up.
• The laser is instable.
• The laser is unstable because it is covered and the 

temperature stabilizing is disturbed.
• The laser is defect.

Actions to rectify the error:
– Wait until the laser is stabilized.
– Remove possible objects from the laser.
– If the green LED does not light up continuously con-

tact the support of TRIOPTICS.

The contrast is poor. Possible reason:
• The degree of the reflectivity is set incorrectly.
• The degree of the reflectivity of the sample not corre-

spond with the specification of the measurement sys-
tem.

• The reflex of the back surface is adjusted.

Actions to rectify the error:
– Change the filter wheel (only possible with the 

µPhase® 3.3).
– Check, if the surface reflectivity of the sample is within 

the specification.
– Change the camera gain.
– Check the adjustment of the sample.

Error Causes and actions to rectify the error
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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2.1.2 Problems with hardware

Error Causes and actions to rectify the error

Computer can not be started Possible reason:
• Computer is not connected to the power supply.
• Computer is defect.

Actions to rectify the error:
– Check the power supply.
– Contact the support of TRIOPTICS.

It is not possible to focus to the 
desired sample plane.

Possible reason:
• Required working distance does not correspond with 

the specification.
• Focusing function is defect or not available (µPhase® 

3.1/3.2).

Actions to rectify the error:
– Choose the best possible focusing.
– If you suspect a defect focusing, contact TRIOPTICS 

for the repair.
– For plane surfaces you have to change the working 

distance (shift along the z axis).
– For spherical samples you have to insert a spacer.

Disturbance in the picture Possible reason:
• Electromagnetic disturbance sources in the surround-

ings.
• Defect camera.
• Poor or corroded plug connections.

Actions to rectify the error:
– Eliminate all disturbance sources.
– Check all plug connections.
– Contact TRIOPTICS.

The green LED at the laser flick-
ers or didn‘t light up:

Possible cause:
• No power supply or the laser is not turned on.
• The laser not stable yet.
• The laser is defect.

Actions to rectify the error:
– Ensure that the power supply is guaranteed. Turn the 

laser on. The red LED had to light up.
– Wait for 20 minutes. The laser needs this time to stabi-

lize himself. after 20-30 min. the green LED should 
light up.

– If the green LED still flickers after 30 minutes, contact 
the support of TRIOPTICS.
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No light leaves the laser. Possible reason:
• Beam shutter is closed (if available).
• The coupling between fiber and laser is not adjusted.
• Laser, coupler, shutter or fiber are defect.

Actions to rectify the error:
– Open the beam shutter.
– Adjust the coupler.
– Check the power supply and ensure that the laser is 

turned on (the green LED should light up after 20-30 
minutes).

– Contact the support of TRIOPTICS.

No light at the end of the fiber, 
even if there is light coming out 
of the laser.

Possible reason:
• The entrance or exit of the fiber are dirty.
• The fiber coupling is not adjusted.
• The fiber is broken.

Actions to rectify the error:
– Adjust the coupler.
– Clean the entrance end the exit slightly with com-

pressed air or a bag bellow.
– Contact the support of TRIOPTICS.

The sealed screws (a) (see Reg-
ister Maintenance/Service, 
Kapitel 1.2 „Adjust the laser“) 
were removed

Actions to rectify the error:
– Contact the support of TRIOPTICS to repair the laser.

Error Causes and actions to rectify the error
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2.1.3 Problems with the software

Error Causes and actions to rectify the error

µShapeTM can‘t be started. Possible reason:
• Cable are not connected properly.
• Dongle is missing or not connected properly.
• The test licenses ended or the program version is not 

supported with the dongle.
• Compatibility problems.

Possible reason:
– Check the connections between computer and 

µPhase®.
– Check the Dongle.
– Order a license renewal or an upgrade by your respon-

sible representation.
– Check, if new hardware was installed. If possible, 

return to the delivery conditions of the computer and 
start again.

– Contact the support of TRIOPTICS.

Notice „Login Incorrect“ 
appears

Possible reason:
• Password or the user name is incorrect.

Actions to rectify the error:
– Let the administrator reset the password or create a 

new user name.
– If the log in of the administrator is lost, copy the 

OMPwd file from the installation medium to the direc-
tory of the Windows® operating system.

The live view in one mode is 
black the other live view is 
going.

Possible reason:
• Wrong camera settings.
• Camera system is defect.

Actions to rectify the error:
– Check the camera settings (integration time, gain).
– Contact the support of TRIOPTICS for a possible 

repair.

A stable fringe image can‘t be 
measured.

Possible reason:
• Wrong picture of the fringe image, due to the display 

resolution.
• Phase shifting module is defect.

Actions to rectify the error:
– Set the zoom in the live view to 1x and change into the 

full screen mode with Shift+F10 to minimize the num-
ber of fringes.

– Contact the support of TRIOPTICS.
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Only parts of the sample can be 
analyzed.

Possible reason:
• The performance of the measurements system is not 

enough the characteristic of the sample.
• Instable environmental conditions.

Actions to rectify the error:
– Check, if a full area interferogram with good contrast 

and not much fringes is adjusted.
– Check, if the optic design compared to the specifica-

tion of the measurement system.
– Check the environmental conditions and eliminate all 

vibrations and shield the system against drafts, if nec-
essary.

A measurement can be per-
formed, but no measurement 
results appear.

Possible reason:
• Wrong placement of masks.
• The subtraction of the calibration is activated, but no 

calibration data is available.

Actions to rectify the error:
– Check the masks.
– Check the calibration data.
– Check the settings of the program.

Measurement data is not rea-
sonable.

Possible reason:
• Durst, sample defects or diffraction at edges can influ-

ence the measurement results.

Actions to rectify the error:
– Change the section were you set the mask,

A red cross is visible in the live 
view.

Possible reason:
• An analysis dongle is used.
• The current camera driver didn‘t allow measurements.

Actions to rectify the error:
– Check, if the dongle allows measurement (not only 

offline analysis) and install the µPhase® camera driver 
from the µShapeTM installation medium.

Error Causes and actions to rectify the error
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Desired software function can‘t 
be chosen.

Possible reason:
• Gray appearing configuration options were locked by 

the supervisor.
• No licenses for the add-on module.

Actions to rectify the error:
– Let the supervisor unlock the configuration settings 

under <Extras> <Settings>.
– Order the desired add- on module by your responsible 

representation.

Desired lens can‘t be chosen in 
the dialog „Hardware Setup“

Possible reason:
• Lens was not yet imported.
• Type of lens is not supported.

Actions to rectify the error:
– Import the desired lens with 

<Extras> <Import Objectives>.
– If the lens can‘t be imported, contact the support of 

TRIOPTICS.

Error Causes and actions to rectify the error
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2.2 Further information and direct help

You can find further information in the software integrated 
direct help as well as in the documentation on the installation 
medium or at the download area on our website.

There is the possibility to run an error diagnosis by a remote 
controlled test of you computer through a TRIOPTICS 
employee. Please contact the support of TRIOPTICS, if you 
want to do this (see Register Contacts).

2.3 Customer service representation

If you could not rectify the error yourself, please contact the 
responsible representation of your country (see Register 
Contacts). 

Availability
The customer service is available five days a week to the 
common office hours of the region.

Costs
During the guarantee the service is free of charge.

2.4 Create Support files

Beginning with version 6.21 the µShapeTM offers an inte-
grated tool helping you to collect all data relevant for your 
support request. 

The Create Support Files command in the help menu 
creates a time coded support folder on the desktop in which 
several files are collected giving information about your cur-
rent system. You can add additional files to this folder you 
want to share with your support partner, e.g. measurement 
(*.ms) or template (*.tpl) files. 

You can be ensured that all information is taken confidential. 
If you remove collected files nonetheless, e.g. the objec-
tive.lst containing asphere descriptions, be aware that this 
might possibly prevent solving the problem. Email the com-
pressed support folder to the communicated address.

2.5 TRIOPTICS service portal

TRIOPTICS offer an online portal for service requests.

1. Open www.trioptics.com.

2. Choose the Service Request Form.
µPhase® Manual © 2020 TRIOPTICS Berlin GmbH. All rights reserved.
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Fig. 2-1: Service Request form at the website.

3. Complete the fields.

Fields marked with * are mandatory fields. If you don‘t 
know what to enter, choose „unknown“.

4. If necessary, you can attach a file for the description of 
the error.

The maximum size is 5 MB.

5. Click on Submit Service Request to finish.

2.6 Return parts

First contact the responsible representation (see Register 
Contacts) and clarify the modalities.
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3. Disassembling, disposal and redemption

3.1 Redemption
All products
TRIOPTICS Berlin redeems all products. Please contact us 
before you dispose products or parts or before you send 
them back.

3.2 Disposal of components

Parts
The products mostly contains steel and different amount of 
copper and aluminum as well as glass. Metallic materials and 
glass are generally unlimited recyclable.

Separate the components for the recycling after the follow-
ing categories.:

• Steel and iron
• aluminum
• non-ferrous metal, e. g. motor windings
• Insulation material
• cables and wires
• electronic scrap
• batteries
• glass

WARNING!

Risk of injuries
During the disassembling of the measurement 
mechanical or electrical hazards could arise. Only 
authorized qualified personnel is allowed to dis-
assemble the system.

– Contact the manufacturer or the responsible 
representation.

NOTICES

Pay attention to the regional regulations and laws 
for the disassembling of polluting substances.

NOTICES

If you have questions concerning the disassem-
bling, contact the manufacturer or the responsible 
representation (see Register Contacts).
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Auxiliary materials and chemicals
No auxiliary materials or chemicals were delivered with the 
µPhase® UNIVERSAL.

Packaging material
• Contact a waste management facility.
• Wood packaging for the sea transport consist of impreg-

nated wood. Pay attention to the regional regulations.
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4. Warranty

TRIOPTICS grant a one year guaranty for errors of the mate-
rial and the manufacture, incipient with the delivery or the 
installation at the customer facilities (if the installation s per-
formed by TRIOPTICS).

The guaranty does not apply, if the errors are caused by:

• Damages during transport.
• Damages caused by the wrong installation (if the installa-

tion is not performed by TRIOPTICS).
• Accident, carelessness or inadmissible influence to the 

measurement.
• Ignoring the user manual.
• Damages caused by not authorized changes at the mea-

surement system or the software.
• Damages caused by not authorized repair.
• Use of wrong replacements.

In the claim of guaranty, TRIOPTICS is only liable to change 
or repair defect parts. Secondary damages covered with this 
guaranty. Transport cost has to be paid by the customer.

NOTICES!

If the measurement system has to send back to 
TRIOPTICS for repair, you should use the original 
transport packaging.
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Contacts

Germany

TRIOPTICS Berlin GmbH
Schwarzschildstraße 12
12489 Berlin
Germany

Phone: +49 30 6392 3456
Fax: +49 30 6392 3452
E-Mail: berlin@trioptics-berlin.com
www.trioptics-berlin.com

TRIOPTICS GmbH
Hafenstraße 35-39
22880 Wedel
Germany

Phone: +49 4103 18006-0
Fax: +49 4103 18006-20
E-Mail: sales@trioptics.com
www.trioptics.com

China

TRIOPTICS China
E5/F, M7 Building
#1 JiuXianQiao East Road
Chaoyang Dist.
Beijing 100015
China

Phone: +86 10 8456 6186
Fax: +86 10 8456 9901
E-Mail: info@trioptics-china.com
www.trioptics-china.com

France

TRIOPTICS France
Domaine Scientifique de la Doua
66 Boulevard Niels Bohr
Bâtiment CEI
BP 52132
69603 Villeurbanne Cedex
France

Phone: +33 4 72 44 02 03
Fax: +33 4 72 44 05 06
E-Mail: info@trioptics.fr
www.trioptics.fr

Japan

TRIOPTICS Japan Co., Ltd.
4-6-25, Nakada, Suruga-ku
Shizuoka-pref., 422-8041
Japan

Phone: +81 54 203 4555
Fax: +81 54 203 4556
E-Mail: info@trioptics.jp
www.trioptics.jp

Taiwan

TRIOPTICS Taiwan
3F, No.5 Andong Rd
Chungli City
Taoyuan County 32063
Taiwan (R.O.C.)

Phone: +886 975 870 566
E-Mail: info@trioptics.tw
www.trioptics.com

Korea

TRIOPTICS Korea Co., Ltd.
#701-101, Digital Empirell
486, Sin-Dong, Youngtong-Ku
Suwon-City, Kyunggi-Do
440-050 Korea

Phone: +82 31 695 7450
Fax: + 82 31 695 7459
www.trioptics.co.kr

USA

TRIOPTICS USA
2223 W San Bernardino Road
91790 West Covinaa
Ca, USA

Phone: +1 626 962 5181
Fax: +1 626 962 5188
www.trioptics-usa.com
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TRIOPTICS distributors

United Kingdom & Scandinavia

Armstrong Optical Ltd.
31 Caxtion House
Northampton Science Park
Kings Park Road
Northampton NN3 6LG
UK

Phone: +44 1604 654 220
Fax: +44 1604 654 221
E-Mail: info@armstrongoptical.co.uk
www.armstrongoptical.co.uk

Israel

ProLog Optics Ltd.
Ha`Horesh Rd. 4
Yahud, 56470
Israel

Phone: +972 3 5364 011
Fax: +972 3 5364 012
E-Mail: info@prologltd.com
www.prologoptics.com

Singapore

Laser 21 PTE Ltd.
10 Bukit Batok Crescent
# 13-05 The Spire
Singapore 658079

Phone: +65 6565 1221
Fax: +65 6563 1221
E-Mail: sales@laser-21.com
www.laser-21.com

India

HP Instruments
# 435, 1st Floor, 6th Avenue, 4th Main,
Teachers Colony, Koramangala P.O.
Bangalore 560 034
India

Phone: +91 80 2552 1990
Fax: +91 80 2552 1991
E-Mail: hpi1@vsnl.net
www.hpinstruments.com
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	µPhase®:
	Power:
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	Other parts

	MOUNTING ADDITIONAL LENSES

	2.8.3 Align the µPhase® UNIVERSAL incl. radius measurement rail
	1. A first approximate alignment you get with pushing the rails against the screws (Described in 2.8.2 Step 1).
	2. Try to parallel align the holder and the rail by visual judgment.
	3. Insert the flat sample (ideally a flat calibration standard) in the three-finger-holder of the radius measurement rail and move this stage as near as possible to the µPhase® stage.
	4. Align the µPhase® holder to the sample by using the back reflection from the sample. You can use the alignment camera with the button F10.
	5. Move the stage with the sample to the opposite end of the rail and repeat this alignment.
	6. Repeat step 3-5 as often as necessary. The adjustment is finished when the sample aperture fits the reference contour and the interferogram shows a minimum numbers of fringes.

	2.8.4 Installation of µPhase® UNIVERSAL without radius measurement rail
	1. Position the sample holder at the table
	2. Position the µPhase holder in front of the sample holder.
	3. Mount the lens and the µPhase® on it:
	3-1. Mount the µLens PLANO 50/PLANO 100 with the help of the clamping ring of the adapter
	3-2. Position the µPhase® on the small end of the lens and tighten it with the bayonet catch.
	3-3. Other spherical lenses are connected directly to the µLens PLANO 50 or to a tilt table for the µLens PLANO 100.
	3-1. Mount the µPhase® at the adapter
	3-2. Position the µLens PLANO 10 in the bayonet catch of the µPhase®.
	3-3. Other spherical lenses are connected directly to the µLens PLANO 10.
	4. Place the laser, computer, monitor, keyboard and mouse near the measurement system.
	CONNECTING
	µPhase®:
	Power:
	Laser
	1. Connect the µPhase® UNIVERSAL measurement system with the laser by using the delivered fiber.



	2.8.5 Align the µPhase® UNIVERSAL without a radius measurement rail
	1. Insert the flat sample (ideally a flat calibration standard) in the three-finger-holder of the sample holder and move this stage as near as possible to the µPhase® stage.
	2. Try to parallel align the holder and the rail by visual judgment.
	3. Align the µPhase® holder to the sample by using the back reflection from the sample. You can use the alignment camera with the button F10.

	2.9 Software
	2.9.1 Dongle
	2.9.2 Create and manage user accounts
	Default user accounts
	User Levels
	User management
	1. Log-out (<Extra><Log off>) or start the µShapeTM software
	2. Enter administrator name into the field user name.
	3. Enter the administration password into the field password („administrator“, if not changed).

	Create user profile
	1. Click on Add new.
	2. Enter a user name.
	3. Assign that user a user lever and a password.
	4. Click on Commit changes.

	Change user profile
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	2. Click on Edit existing.
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	1. Click on the name of the user profile you want deleted.
	2. Click on Delete existing.
	3. The software asks, if you are sure to delete the user. Click on Yes.

	Close the user management
	1. Click on <File> <Exit> to close the window.
	2. The software asks, if you want to save the changes. Click on Yes, to save them and leave the window User Administration.
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	3.1 Software interface
	3.1.1 µShapeTM
	3.1.2 Direct Help
	1. Press F1 or select <Help> <Help Topics>.
	2. Click on the register <search>, enter the searching keyword and click on the button list of topic.
	1. Click on the help button in the dialog.

	3.2 Starting the measurement system
	3.2.1 Control before operation
	3.2.2 Power up
	1. Turn on the laser.
	2. Power up the computer and the monitor. If you use a digital measurement system for the radius measurement, turn it on.

	3.2.3 Starting the software
	1. Start the software with a double click on the mShape icon on the desktop.
	LOG-IN
	2. Enter the user name and the password and confirm it with OK (see Kapitel 2.9.2 „Create and manage user accounts“).
	3. Choose a template and confirm it with OK.
	4. If it not happens already: Select a suitable lens for the test sample and mount it.



	3.3 Adjustment of sample/calibration normal
	Activate the live view of the measurement camera
	FULL SCREEN MODE
	MEASUREMENT- & ADJUSTMENT CAMERA
	Positioning the sample
	Adjust the sample
	Plane sample
	1. Change to the adjustment camera (F10).
	2. Tilt the sample until the reflex of the sample (b) and the reflex of the internal reference (a) are on top of each other. (c) is an internal reflex, which can be ignored.
	3. Switch to the measurement camera (F10).
	4. If no interference fringes are visible, repeat steps 1-3.
	5. Adjust the tilt table until only a minimal number of fringes are visible.

	Spherical sample
	1. Change the distance between interferometer and sample by moving the stage until a you can see a reflex from the sample.
	2. Center the reflex using the x-y-table.
	3. Move the stage slowly until the interferogram covers the whole area of the camera. Should the reflex move out of the picture until moving adjust it with the x-y-table.
	4. Adjust the sample with the help of the x-y-table until a minimal numbers of fringes are visible. If concentric fringes are visible, you have to adjust the sample along the z-axis.


	CAT‘S EYE POSITION / MEASUREMENT POSITION
	5. Control the adjustment of the cat's eye position. At the cat's eye position the focus of the laser beam is on the test sample surface. Cover parts of the laser beam (e.g. with a business card) near the lens. If there is a shading on two sides of t...
	6. If the sample is in the cat's eye position, repeat the steps 3-5. For a convex sample change the reduce the distance between the sample and the lens for the length of the sample radius. For a concave sample enlarge the distance according to its ra...


	3.4 Calibrate the measurement system
	RECALIBRATION
	Required tools
	Measurement procedure
	1. Chose a template suitable for the measurement, if not chosen at the start of the software.
	2. Change to the calibration mode with a click on the button Meas (M) so that C comes to the foreground.
	3. Change settings in the calibration mode

	Focusing (only for the µPhase® 3.3 in calibration mode possible)
	Setting the contrast (only for the µPhase® 3.3)
	4. Position the calibration normal in the measurement system and adjust it to the minimal numbers of fringes in the confocal position.
	5. After all settings and adjustments are made, start the calibration.

	Review the calibration
	1. Change to the measurement mode with a click on the button C so that M comes to the foreground.
	2. Click on the button Start Measurement to start the repeated measurement.



	3.5 Measuring a sample
	Prepare the measurement
	1. Change to the measurement mode with a click on the button C so that M comes to the foreground.
	1. Adjust the sample at the measurement position.
	2. Make the parameter settings in the measurement mode.


	3.5.1 Radius measurement
	Radius measurement of a spherical sample
	1. In the µShapeTM go to <Settings><Hardware Setup controls>, choose the used lens and activate the check box <Abs. radius measurement> in the same dialog window.
	2. Adjust the sample so that there is an aperture filling fringe picture in the confocal as well as the cat‘s-eye position during.
	3. Positioning the sample in the cat‘s-eye position (as precise to the zero fringe position as possible).
	4. Start the measurement.
	5. After a successful measurement in the cat‘s-eye position the µShapeTM shows the z axis value and measurement result for this position. For manual positioning devices you can now enter the z axis value. If the results do not indicate an incorrec...
	6. Move the sample to the confocal position. Only use the z axis movement for adjustment, not the x-y table (as near to zero fringe position as possible).
	7. Again start a measurement. After a successful measurement in the confocal position the µShapeTM shows the z axis value and measurement result for this position. For manual positioning devices you can now enter the z axis value. If the results do ...
	8. The measured radius is shown in the <Statistics> window (incl. the calculated error correction of the µShapeTM)


	3.6 TSet masks
	1. Crop-Mask (camera section)
	2. measurement mask,
	3. analysis mask,
	4. special analysis masks.
	1. Open the mask editor for the measurement mask by double click on the corresponding Icon.
	2. First, choose the underground of the mask by clicking one of the two top icons at the Mask toolbar:
	3. Positioned the mask element by using the mouse.
	4. Repeat step 2-3. You can set mask in every combination. The order of the set objects determined the final measurement area.
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	3.9 Printing measurement results
	Print single view/analysis window
	1. Activate the widow you intend to print with a mouse click.
	2. You print the window via <File> <Print Window>.

	Printing screen
	1. The screen is printed via <File> <Print Screen>.

	Print protocol
	1. You can configure the protocol in <File> <Print Setup> <Protocol Setup... >. It opens a dialog window.
	2. After configuration the protocol click on the symbol Print Protocol in the Save/Print toolbar.

	Configure protocol

	3.10 Shortcuts
	3.11 Shut down the measurement system
	1. Close the µShapeTM software.
	2. Shut down the computer.
	3. Shut off the monitor and laser and additional devices.
	4. Put on all available covers.
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	1. Maintenance and repair
	1.1 Intervals
	Daily (recommended)
	Necessary for changes in the environmental conditions
	Monthly (recommended)
	all 5 years (recommended)
	As Required

	1.2 Adjust the laser
	1. If your laser has a safety case, screw off the fiber to remove it.
	2. Turn on the laser and wait for the green LED lights up.
	3. Maximize the intensity of the laser by turning the shutting screw (b, Fig. 1-2).
	4. Test the fiber ending before starting the adjustment.
	5. Loose the fiber from the coupler.
	6. Slightly loose locking screws (c, Fig. 1-2) and set screws (d, Fig. 1-3).
	7. Position a white surface (e.g. paper) approx. 5cm in front of the coupler output.
	8. Move the adjustment plate (e) with thumb and index finger in x/y- direction (vertical to laser beam) until a red light point with maximized intensity is visible on the white surface.
	9. Afterwards tighten the set screws (d) slightly so that the position of the coupler can not shift on its own. Observe the light spot when tightening the screws to avoid losing the spot.
	10. Connect the fiber with the coupler output.
	11. Position a white surface (e.g. paper) approx. 2-3cm in front of the free fiber end.
	12. Tilt the adjustment plate with one of the three set screws until the maximized intensity is reached at the end of the fiber (FC-APC). Repeat this procedure with the other set screws. Finally, the end of the fiber should glow red.
	13. Connect the fiber with the µPhase® UNIVERSAL.
	14. Start the µShapeTM.
	15. Activate the live view.
	16. Ensure that the camera settings are optimized before starting the adjustment.
	17. Regulate the laser intensity with the shutting screw (b, Fig. 1-2) until only some red points are visible in the live view.
	18. Tilt the adjustment plate with one of the three set screws until the maximized intensity in the live view is reached. Repeat this procedure with the other set screws.
	19. Fix the locking screws carefully. The adjustment plate is now locked in place.
	20. Should your laser has a safety cover, screw off the fiber from the coupler, mount the cover and screw on the fiber again (see chapter 1.4 „Installation of the laser safety cover“).

	1.3 Laser repair
	1. Turn off the laser.
	2. Leave the laser for cooling.
	3. Screw off the fiber.
	4. Cover the ends of the fiber and the aperture of the coupler.
	5. Disassembly the cover respectively the safety cover of the laser and U-profile holder.
	6. Unscrew the coupler counter clockwise.
	7. Cover the laser tube, e.g. with a plastic bag.
	8. Use the original packaging for sending. Additionally send the power supply unit but not the U-profile holder. Send it to the communicated address.

	1.4 Installation of the laser safety cover
	Preparation
	1. Turn off the laser, disconnect the power supply and wait until he is cooled down.
	2. Remove the fiber from the coupler and put on- if available- the protection caps for the fiber and the coupler or protect the ends differently against damage or dust.

	Installation
	1. Place the laser with attached coupler and the rubber O- rings inside the U-profile holder. (Fig. 1-4)
	2. The laser has to be positioned that way, that connecting part to the coupler respectively its cover protrudes through the circular opening of the laser safety cover (Fig. 1-5). Otherwise, it is not possible to connect the fiber with installed lase...
	3. Pay attention to shutting screw at the coupler when positioning the laser (Fig. 1-6). If necessary, the laser can be rotated inside the U-profile holder.
	4. Position the O-rings along the laser tube at the same level as the threaded holes in the U-profile holder (Fig. 1- 4).
	5. Use one screw and one washer per threaded hole to fix the laser safety cover. The cover and the U-profile have to clamp the laser between them so it cannot be moved (Fig. 1-7). Therefore, it can be necessary to press on the cover at the height of ...
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