
 
 

 
 
 
The Intelligent Motion Control System (IMCS) is a cost and 
time effective solution to implement complex and high-
performance motion control/test systems or prototypes. 
  
It constitutes a family of ready-to-use hardware and 
firmware components which use a modular and distributed 
intelligence approaches. A bespoke solution can be quickly 
and easily assembled from these components, 
corresponding to a particular combination of actuators and 
sensors. 

IMCS main applications 

 Research, development and test platforms 

 High-performance industrial, robotics and medical   

applications 

 Educational platforms (student and PhD work) 

The IMCS combines three electronic parts: 

 Power Supervisor Unit (PSU), one for each 
implementation. Its goal of the PSU is to provide the 
centralized emergency-loop management of the 
whole system based on CPLD and wired 
technologies 
 

 
 

 Accessories (ACC) as BackPlane, pre-cabled rack etc. 

 Intelligent Motion Control Unit (IMCU), one for each axis 
or actuator(s) to be controlled by the IMCS 

IMCU  

The IMCU is a DSP-based controller suitable for a large 
spectrum of control applications. Its modular design 
includes:  

 common for all applications main board (MAIN),  

 designed for each specific application mezzanine 
(MEZZ) for as example sensor interface  

 range of power amplifier(s) (PA) (power linear, 
Brushless, step etc.) allows the user to match the IMCS 
precisely to the requirements of each motion control 
project.  

Once programmed with suitable and open source firmware, 
it combines in a single unit all the functions necessary to 
control one actuator(s). 
  
The IMCU is designed around reprogrammable (CPLD and 
DSP) and reconfigurable technologies allowing it to be 
tailored exactly to a particular requirement. 

 
  

 

 

 

 

MEZZanine (custom)
Specific for given application interface as 
Resolver, LVDT, high resolutin ADC, 
analogue isolation etc.

MAIN (common for all applications)
DSP (fixe point), programmable CPLD,
CAN bus, USB/RS232, Enable/state, 
SPI, I2C, Digital I/O

PowerAmplifier(s) (standard or custom)
Linear (5A@150V), Brushed, brushless, 
stepper (4 x 7A@50V)
Power Interface (optional customising)
Digital isolated interface to power amplifier,
current and voltage measurement, protections, configuration, 
adjustment (fixed or digital by I2C) 

24 x digital I/O applied to interface 
Resolver, LVDT, digital I/O, high 
speed SPI, I2C hall sensors etc.

7 x power pins: +- Vs,
4 x actuator s outputs

Isolated:  Enable/State, CAN bus

Custom:  connections to MEZZ as 
analogue reference, current and 
voltage measurement, high speed 
SPI etc.

Isolated:  USB/RS232

dSpace, Galil, PMAC, VME s boards, 

NI, IMCU as master, EtherCat 

(optional)

Digital

Analogue

Development (C compiler & IDE), Matlab/

Simulink direct programming &  debugging
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What is IMCS     Functional description 

 

IMCS = PSU + 3 x IMCU + ACC 

http://electronics-lis.wix.com/mysite
mailto:%20info@electronics-lis.com


 

 
 

 

 

 

 
 

 
 

 
 
 

 
 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 3 x IMCU 

er.3 (passive mode) 

 PSU 

PC & 

MATLAB/Simulink 

 3 x voice coils 

 3 x position sensors 

 Test bench of HBRISK (ESA)  

dSpace  

Project SPHERE (ESA)  

dSpace 

Auto Box  

dSpace interface 20 x IMCU 

SPHERE 20 x voice coils 

PSU 

PMAC  
 2 x Brushless  

 2 x IMCU  

M5 control 
Instituto de Astrofisica de Canarias - IAC 

Slit Mask Mechanism 
Caltech & Keck Observatory 

 PSU   IMCU  
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What is IMCS     Application examples 

 

 6 x IMCU  

PMAC 

 VME 

ADC & DAC 

 3 x voice coils 
 3 x IMCU  

 SMA control system SOFIA project (DSI/NASA)  

 6 x Brushless 

http://www.keckobservatory.org/
http://www.keckobservatory.org/
file:///D:/electronics-lis/Projects/0002.0-LELIS-LELIS_IMCU-08/DOC/electronics-lis
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