
SOLEIL and SYMETRIE company collaboration  

to build Tango ready in-vacuum diffractometer 

Context : SOLEIL (France) and MAXIV (Sweden) Joint project  developed by SYMETRIE company and complementarily funded by an Ile-de-

France region project (DIM Oxymore) [1]  

SIRIUS beamline diffractometer  composed of 3 subsystems:  

• JORAN hexapod at the bottom (carries the system with the vacuum vessel), and used to align the center of the diffractometer. 

• 4-circle in-vacuum diffractometer  

• BORA hexapod embedded inside the diffractometer and used to align the sample stage 
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Since 2017: New 

PLCServer for new PLCs 
  

  

Need for improvement 
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Electrical enclosure
with PHYTRON drives

PLC: interlock

JORAN hexapod

BORA hexapod

Vacuum chamber

MACRO bus: 
Motors synchronization 6 x Motors

6 x Encoders

4 x Motors and 
limit switches

4 x Encoders

6 x Motors and 
limit switches
6 x Encoders

Drive command

Temperature

Linux tasks
Status update: 
• for interface
• for safety checks

Attributes update:
• for interface

Command manager

Share memory

SYMETRIE hexapod 
Linux build library

• Compensation table selection
• Coordinate system change
• Point to point move pre-validation
• Forward kinematic
• Inverse kinematic

SYMETRIE hexapod 
Kernel built library

• Forward kinematic
• Inverse kinematic

SOLEIL libraries
Linux library

SOLEIL & SYMETRIE
DELTA TAU Script/Configuration

• Configuration: Motors, encoders, 
limits operational axes groups

• compensation
• Macro, homing

DELTA TAU
Motion Tasks
• Kinematic calls, 

including operational 
space compensation

DELTA TAU 
Script PLCs and
motion programs
• Configuration PLCs
• Homing PLCs
• Motion Programs

Embedded software: open project

Tasks Libraries
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DELTA TAU
Servo/PID Loops
• (Encoder reading)
• Axis compensation
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1KHz SOLEIL libraries
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6 axes

JORAN hexapodBORA hexapod HUBER 4-circles

MAINTENANCENOMINAL USE

1 PPMAC dataviewer: 
Bora_hexapod, to add extra 
data exchanges specifically with 
the composed axis

1 PPMAC device, composed of:
1 box for communication with 
the controller
1 composed axis of 6 axes to 
move the BORA hexapod

6 single axes: for the 6 hexapod 
actuators

PowerBrick IMS N°1

6 axes

PowerBrick IMS N°2

4 axes

PowerBrick IMS N°3

4 drives for steppers

1 PPMAC dataviewer: 
Joran_hexapod, to add extra 
data exchanges specifically with 
the composed axis

1 PPMAC device, composed of:
1 box for communication with 
the controller
1 composed axis of 6 axes to 
move the JORAN hexapod

6 single axes: for the 6 hexapod 
actuators

1 PPMAC device, composed of:
1 box for communication with 
the controller
1 composed axis of 10 axes to 
synchronously move joran 
hexapod and huber gonio

1 composed axis of 4 axes: 
gonio
4 single axes: Delta, theta, chi, 
phi (gonio axes)

1 PPMAC dataviewer: 
Huber_hexagonio, to add extra 
data exchanges specifically with 
the composed axis joran + 
huber

1 PPMAC dataviewer: 
Huber_gonio, to add extra data 
exchanges specifically with the 
composed axis gonio

Control architecture : Based on Standard SOLEIL hardware and software architecture  fully integrated in TANGO. 
 

Hardware devices use PowerBrick Delta Tau controller selected in the context of REVOLUTION project at SOLEIL. 
 

TANGO Software  interface using :  
• Device PowerPMACBox for the controller and general data. 
• Device PowerPMACAxis for driving physical axes. 
• Device PowerPMACComposedAxis for driving composed virtual axes (one device/CS). 
• Device RawDataViewer, a diagnostic tool providing read-only raw firmware data of Power PMAC for specified axis. 

 

Embeded software manage the kinematics, the hexapod moves pre-validation, the coordinate systems changes, some real-time 
security verification 

  
Successfull Collaboration 

 
Diffractometer factory acceptance tests : 

• mechanical integration on the 

beamline 

• metrology constraints, 

• vacuum quality of the chamber,  

• project management and collaboration 

successfully achieved 
 

This project convinced in SOLEIL in the 

choice of the DELTA TAU controller for its 

systems requiring complex control.  

It also confirms that the software 

architecture is flexible and well adapted 

for  ollaboration 

Tango device and embedded software integration  

Hardware architecture for control 
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