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Nanotechnology is a key technology for the
development of various new products and
materials. To be able to develop and produce
these technologies or to ensure their quality a
special kind of microscopes is necessary. Atom
probe tomography (APT) as well as dual beam
microscopy (FIB/SEM) are powerful tools in
nanotechnology with enormous scientific output.
The combination of both techniques is able to
deliver information up to sub-nanometer
resolution of many material classes. However,
sometimes the application becomes limited by
the spatial separation of the two techniques. To
enable the analysis of liquids and soft matter by
atom probe tomography, we designed a new
hybrid instrument which represents a
combination of a dual beam scanning
microscope for FIB preparation and
miniaturized APT chamber. The dual beam tool
can be extended by all facilities to enable cryo-
preparation.



·no specially adapted storage solutions​
needed
transfer always in vacuum
Less risk of damaging the samples
No change of experimental conditions
needed
Reduced investment

Atom Probe Tomography (APT) requires samples
of a needle-like shape. These samples can be
generated by different preparation techniques.
For example, electrochemical etching or sputter
deposition of layer materials on pre-shaped
tungsten wires.  

But only by using the capabilities of modern
Focused Ion Beam (FIB) / Dual-Beam
instruments APT becomes the very powerful 
tool for nano-analysis task. 
Normally, APT and FIB are non-separable
couple, that works very well in general. 

no breaking the vacuum anymore at
samples​ transfer ​
simple transfer of Cryo-Samples 

     THE BASIC CONCEPT  



Allowing standard preparation methods and protocols: (Lift out technique,
deposition onto suitable arrays, single tips in metal tubes

1.

Sample preparation and direct measurement without breaking vacuum:
Sample transfer into APT chamber without loss of vacuum conditions.
Sensitive materials are possible to be measured without further protection
measures. Allowing you to work more reliable and faster.

2.

Obtaining correlative information’s of the sample by EBSD, EDX,STEM on
the same sample is simplified to get a broader knowledge of your sample

3.

Cryo samples: APT measurements of samples prepared under cryo conditions
are possible to be directly transferred into the APT (soft matter, liquids,…). 

4.

Easy inspection of tip quality and re-shape of sample: Using the capabilities
of modern SEM instruments the sample can be inspected before and after APT
measurement. Re-shaping of fractured tips by focused ion beam is possible
helping you to improve your measurement yield.

5.

Extracting emitter shape before and after measurement to improve your
reconstruction quality

6.

Preparation of micro-tips within a given sample: Micro-tips can be milled
directly into the material. Their positions are determined using the SEM and
the Microelectrode is centered using the SEM, too. High precision alignment of
the extraction electrode.

7.

Inspection and refurbishing of the microelectrode within the SEM. The
microelectrode is sensitive and their shape has an important impact on the
measurement quality. Since it is transferred with the “Shuttle” into the SEM its
quality can be checked before a new measurement is conducted. Furthermore,
if it is damaged by sparkovers or contaminated with dirt, it can be refurbished
using the ION Beam of the Dual beam instrument. Saving time and optimizing
measurement yield

8.

Variable laser wave length up to fourth harmonic (DUV)9.
Reduced footprint : The size of the instrument is reduced to minimum
dimensions, lowering the room requirements.

10.

NEW POSSIBILITIES



Atom probe shuttle
Mobile sample stage with piezo-driven extraction electrode
Cyro version available

FIBs from Zeiss, Thermo Fisher and Tescan integrated

Detector
2D Delay Line and Hexanode type available
Up to 120mm diameter
Up to 90% OAR

High voltage 
0-12 kV with automatic control
4kV sub-ns-pulsar as option

Cryo system up to 10K
Five axis piezo-driven sample stage
Vacuum system

UHV single modular chamber design
 (p0<5 10-10 mbar)
Vacuum chamber in Al and Ti as option

Camera-based alignment system for laser beam and microelectrode
Windows PC incl. double monitor
Windows-based front-end software to operate the measurement incl. active
control of piezo drives and high voltages
Evaluation software package ‘Scito’

full transparency in used algorithms
mass spectrum analyzer
state-of-the-art volume reconstruction
1D and 2D composition profiles and mapping
3D iso-concentrations plots
cluster search and analysis
data I/O tools
Statistical testing tools

Femtosecond Laser down to EUV as option (3HG, 4HG and HHG)
Option

EC and reaction chambers
Sample stock chamber

PROPERTIES



Cross platform developed
User Interface (UI) Qt based
available for Windows  ( Linux and MAC possible) 
Number of atoms to be reconstructed depends on available memory. (8Gb 15
Million atoms)
Different reconstruction algorithm (open source)
Scriptable in Phython

SOFTWARE - DATA EVALUATION SOFTWARE „SCITO



measurement inspection tools

cluster search, 
        isosurface, ...

multiple filter tools

mass window editor



Semiconductor
Optics
Nuclear
LEDs, Solar Cells and Photonics
Geosciences
Environmental Science
Advanced Materials
Life Science

APPLICATIONS:
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tom@inspico.eu
www.inspico.eu

Distributor Germany
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