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Outline: Two Practical Examples

1/ Nano Active Stabilization System (10-15 minutes)
�‡Mechatronics Design Approach / Model Based Design
�‡Models and Simulations
�‡Real-Time control: Experimental Results

2/ ESRF XY(Z) Piezo Stage (10-15 minutes)
�‡Interfacing between Speedgoat and Python / Bliss
�‡Common Simulink / Python Library
�‡Experimental Results



ID31 Positioning Stage: The Micro Station
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50kg Payload capability

Stacked Stages:

�‡ High Mobility

�‡ Limited accuracy �:
N�s�r�J�•�;

Expected focus spot size on ID31:  
200nm (y) x 100nm (z)

Need to increase the positioning 
accuracy of the ID31 Micro-station



Nano Active Stabilization System (NASS) - Concept

95

Goal: Keep the PoI of the sample on the beam 
(200nm x 100nm), as the micro-station is 

performing scans



Mechatronics Design Strategy

96



Uniaxial Model
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Soft active platform

Less coupling with the 

micro-station dynamics

Better isolation from 

micro-station vibrations

Better Performances



�J-Station Compliance
Micro-Station 	ÅMulti -Body Model

98

Multi -Body Model

Solid bodies connected
by springs and dampers

Simulink/Simscape Software

Compliance Measurement



Validation of the Concept
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Component Optimization 	ÅHybrid Modeling
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Multi -Body
Model

FEM

CMS

Reduced Order 
Flexible Body

400k 
DoF

100
DoF

IFF

Courtesy: Philipp Brumund



Obtained Design 	Å�e�æ�Ó��	Ú�F�º�ÿ�����/�Ó� �º�����Ï	Û
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700 Hz

Courtesy: Julien Bonnefoy
Damien Coulomb



Nano Active Stabilization System 	ÅID31
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Speedgoat Performance Target Machine:
�‡ 6 Analog Outputs
�‡ 6 Analog Inputs
�‡ 6 Quadrature Inputs
�‡ 6 SSI Inputs
�‡ Additional Digital I/O



Tomography Experiments
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Outline

1/ Nano Active Stabilization System (10-15 minutes)
�‡Mechatronics Design Approach / Model Based Design
�‡Models and Simulations
�‡Real-Time control: Experimental Results

2/ ESRF XY(Z) Piezo Stage (10-15 minutes)
�‡Interfacing between Speedgoat and Python / Bliss
�‡Common Simulink / Python Library
�‡Experimental Results



XY(Z) Piezo Stage
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Specifications:
�‡ Stroke XY : 300um
�‡ Sample load : 5kg
�‡ Aperture : 20x20mm
�‡ Step by Step scans with 10 nm MIM
�‡ Continuous scans

300um

300um

19
3m

m

193mm

Courtesy: Anne-Lise Buisson

Top View

Amplified
Piezoelectric 
Actuators

Moving Part

Bottom View

Optical 
Encoders

Picture of an early prototype


