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As material properties are ultimately 
determined by their nanoscale structure, 
the demand for nano-surface analysis 
has been continuously growing. 
One of the crucial challenges in this 
context was to have a powerful and 
highly accurate yet time-efficient 
surface analysis at the nanometer 
level. Anton Paar’s AFM Tosca is now 
the solution. 

Tosca 200 and Tosca 400 –  
two models for different demands
Tosca stands for premium technology 
combined with time-efficient, 
user-friendly operation. The automation 
features, powerful software, and 

Anton Paar’s long experience as a 
developer, producer, and distributor 
of highly accurate analytical 
instrumentation for the industry come 
together in this peak performance AFM.

The high degree of automation and a 
workflow-oriented control and analysis 
software are integral elements on 
every level of operation, decreasing 
your time-to-result and simplifying the 
overall handling of AFM measurements. 
You can choose between two different 
models: Tosca 400, a large-sample, 
premium AFM, or Tosca 200, an AFM 
for medium-sized samples and limited 
budgets. Both provide the same level of 
performance, flexibility, and quality.

Tosca, Anton Paar’s AFM, uniquely combines premium technology with time-efficient operation, 
making this AFM a perfect nanotechnology analysis tool for scientists and industrial users alike.

Tosca  
 comes with

years 
warranty3
customer 
training 
vouchers3

samples 
of your choice

10
Vouchers for detailed  
measurement  
reports on up to

No complexity, 
 just efficiency

Tosca. Peak Performance AFM.



One-click sample navigation

The overview map provides an overview image of the 
entire sample table (e.g. with multiple samples). With only 
one mouse-click on the desired position on the overview 
image, the instrument navigates the sample table to the 
area of choice. With the micro-navigation function you can 
navigate to the desired feature of the sample by clicking 
into the picture of the integrated video microscope. 
A zoom-in function facilitates this procedure.

Automatic laser alignment

The Tosca series provides a fully automatic laser 
alignment function: After loading the actuator body 
with the cantilever, the instrument carries out the laser 
alignment automatically after just two clicks in the 
control software.

Accurate measurements –  
minimized out-of-plane motion 

In the decoupled XY- and Z-scanner architecture, 
the XY-scanner is placed under the sample while 
the Z-scanner is placed in the instrument head. This 
instrument design leads to very low cross talk between 
the scanners and a very low out-of-plane motion. 
The latter is a known drawback of conventional AFM 
systems with a tube scanner, which leads to the typical 
background curvature or “bow”. This is eliminated 
by the Tosca instrument design.  

Tosca 200 and Tosca 400:  
Features that make the difference

The easiest engagement procedure  
on the AFM market

The engagement procedure brings the cantilever in 
contact with the sample surface. This is one of the 
most complex procedures when operating an AFM. 
Tosca overcomes this challenge with a side-view 
camera. It tracks the exact position of the cantilever with 
regards to the surface – conveniently and safely via the 
control software.

Fast and safe cantilever exchange

With the unique Probemaster tool you insert the cantilever 
into the AFM head in a matter of seconds. It prevents 
you from breaking the cantilever when inserting and also 
guarantees the correct placement of the cantilever.  

Short time-to-result

The high degree of automation on every level of 
operation, paired with the workflow-oriented Tosca 
Control software, ensures a short time-to-result. 
Especially the advanced electrical modes offer smart 
automation with features like an integrated virtual target 
and automatic phase optimization for KPFM, switchable 
gains for a large measurement range of C-AFM via 
software, and a current control mode for C-AFM to 
limit the current flowing through the sample. In this 
way, Tosca gives you valuable time to focus on your 
research tasks. 

Efficient measurement of multiple samples

Multiple samples can be loaded conveniently onto the 
sample carrier outside of the instrument in just one step. 
The magnetic sample carrier lock guarantees stable 
positioning of the samples. In this way the navigation, 
measurement, and analyses of multiple samples are 
efficiently performed without further sample handling or 
opening the instrument.



Powerful control and analysis software 
Every Tosca instrument is delivered with both the Tosca Control and Tosca Analysis software 
as well as a workstation and a 29" wide-screen monitor. 

Tosca Control, the workflow-oriented control software, leads you through the measurement 
steps, increasing efficiency and simplifying the measurement procedure. All the measurement 
results are directly saved for immediate or later evaluations with Tosca Analysis. 
This is a powerful surface imaging, analysis, and metrology software. 

 - Powerful automation features such as 
customized workflow templates and 
standardized reports

 - Full metrological traceability

 - Wide range of analysis possibilities for 
nano-surface geometries and roughness

 - Real-time 3D multi-channel imaging 
with overlays

 - Easy correction of measurement anomalies 
and artifacts

 - Intelligent filters for the highest image quality

 - Fast and easy force curve visualization 
and analysis

 - Co-localization of surface data from other 
analyses, e.g. Raman spectroscopy 
results, possible

 - Step-by-step guidance through the 
measurement procedure

 - Intuitive and self-explanatory operation

 - Live video microscope image with zoom 
function for fast feature detection

 - All parameters and channels displayed on 
one screen to provide extensive overview

 - Easy remote operation

 - High level of automation

 - Variable setting possibilities

 - Free software updates and 
diagnostic packages available

Tosca Control – guides you to your results Tosca Analysis – gives you endless evaluation options



Brilliant insights into your sample

Polymer blend

PMMA/SBS polymer blend, 
phase and height overlay image, 

image size 10 µm x 10 µm, 
resolution 500 x 500

Cracked thick-film 
resistor (500 kΩ); current and 

height overlay image,  
image size 700 nm x 700 nm, 

resolution 400 x 400 

Contact resonance 
amplitude imaging

Conductive atomic force 
microscopy

Tosca provides excellent insight 
into the surface distribution 
of the polymer components 
due to the difference in their 

mechanical properties. 

Tosca perfectly shows 
the different conductive 
domains in this standard 

SMD resistor by the precise 
current measurement of the 

C-AFM mode. 

Nanoindentation

Electronics

Nanoindentation on copper 
using a Berkovich nanoindenter, 

image size 38 µm x 32 µm, 
resolution 500 x 500

Tapping mode

Tosca provides a high-resolution 
3D visualization of the indent at 

the nanoscale. The surface area, 
height and volume of indent, 
and the pile-ups are precisely 
calculated. This is important 
for determining the materials’ 

mechanical properties such as 
hardness and Young’s modulus.

Pit array, z-mirrored

PDMS membrane, 
height image (z-mirrored), 
image size 5 µm x 5 µm, 

resolution 500 x 500

Tapping mode

Tosca measures multiple 
dimensions, such as the lattice 
constant of the array and the 

surface diameter and height of 
the individual pits.

Semiconductor

Wafer,  
image size 30 µm x 30 µm, 

resolution 500 x 500

Tapping mode

The deposited structures 
on the wafer are clearly imaged 

in 3D and the size of the 
individual components can 

be measured.  

Atomic steps

Silicon carbide, 
step size 0.76±0.03 nm  

(nominal step size 0.75 nm), 
image size 2 µm x 2 µm, 

resolution 500 x 500

Contact mode

Tosca precisely measures 
the single atomic step. This is 
a high-quality imaging tool for 

investigating 2D materials such 
as graphene or molybdenum 

disulfide (MoS2) with a 
sub-nanometer film thickness. 
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SpecificationsClever tools and accessories 

Probemaster
There are many different cantilevers and brands on the market – Tosca allows 
you to use your favorite one. Just put the actuator body and the cantilever into 
Probemaster, the exclusive cantilever exchange tool from Anton Paar, slide it 
back and the cantilever of your choice will be in an optimal position for your 
next measurement.

As it offers an extensive space to place the cantilever, Probemaster can easily 
be handled by inexperienced users. Damages to often expensive probes are 
prevented by the automatic positioning of the cantilever in the actuator body.

Active vibration isolation
The active vibration isolation is a necessary accessory for measurements 
at extremely high resolutions, especially on the sub-nanometer scale. It 
compensates for vibrations caused by, for example, vehicles passing by the 
laboratory building. With this accessory, distortions or measurement errors are 
eliminated. The compact design, the short settling time, and the automatic 
load adjustment make the vibration isolation an essential tool that is space-
saving, easy to handle, and ready to use within a few seconds.

Acoustic enclosure
The acoustic enclosure for the Tosca series ensures noise-free and extremely 
accurate measurements on the sub-nanometer scale. Interfering noises such 
as air conditioning, closing doors, or voices are damped so that they do not 
influence the measurement in any way. The enclosure is extremely robust due 
to its steel frame but still moves easily on its integrated wheels. In this way it 
can easily be transported from one laboratory space to another.

Tosca 400 Tosca 200

Large samples Medium-sized samples 

Scanner

X-Y scan range 100 µm x 100 µm 50 µm x 50 µm*

Z scan range 15 µm 10 µm**

Max. scan speed 10 lines/s 5 lines/s

Sample

Max. sample diameter 100 mm 50 mm

Max. sample height 25 mm

Max. sample weight <600 g

Position repeatability (uni-directional) <1 µm

Video microscope

Camera Color, 5 megapixel, CMOS sensor

Field of view 1.73 mm x 1.73 mm

Spatial resolution 5 µm

Focus Motorized focus

Overview camera

Camera Color, 5 megapixel, CMOS sensor

Field of view 40 mm x 40 mm

Spatial resolution 50 µm

Side-view camera

Side-view camera Black and white, range of view 30 mm

Modes

Standard modes
Contact mode, tapping mode (including phase image),  

lateral force microscopy, force distance curve

Optional modes
Contact resonance amplitude imaging, magnetic force microscopy, Kelvin probe force 

microscopy, electrostatic force microscopy, conductive atomic force microscopy, 
current control conductive atomic force microscopy

Dimensions and weight

Size (D x W x H), AFM unit 490 mm x 410 mm x 505 mm

Size (D x W x H), controller 340 mm x 305 mm x 280 mm

Weight, AFM unit 51.1 kg

Weight, controller 7.8 kg

 * optional upgrade to 90 µm x 90 µm
 ** optional upgrade to 12 µm or 15 µm
Tosca is a registered trademark (013412143) of Anton Paar.



www.anton-paar.com
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