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Motivation: 

The main topic of my research program consists in developing a new 

general purpose struments to install directly on the machine.  

In particular the developments of this tool will start from the managements of 

the asynchronous events in a new  configuration for fast ADC (work is in 

progres) .  

 

What is an FPGA? 

FPGA (Field Programmable Gate Array)  

It is a technology which can allows parallel calculations in real time customizing the 

internal architecture by VHDL program. 

Imagine the possibility to concentrating a large number of expensive instruments like a: 

• Oscilloscope 

• Signal generator 

• Spectrum analyzer 

• Frequency response analyzer 

• PID controller 

• LCR meter . 

In a single device of a credit card dimension 

based on FPGA technology  

You can eliminate a large number of signal cables 

 from the torus to diagnostics room avoiding the  

   electric noise. 

Struments main parameters embedde on FPGA board 

• Oscilloscope 

2 channels @ 125 MS/s 14 bit digital with external or signal based triggering capability 

• Spectrum Analyser 

2 channels with 50 MHz bandwidth signal with waterfall diagram capability 

• Arbitrary Waveform Generator 

2 channels @ 125 MHz 14 bit arbitrary waveform generation with external triggering capability 

• Frequency Response Analyser 

2 channels with 60 MHz bandwidth 

• The HMI (screen) for the device can be connected to most existing devices in the field today 

E.g. Laptop, Smartphone, Tablet, etc , • 2x2 MIMO PID Programmable Controller 

Red Pitaya can be customised for specific applications using code (programming) above its standard 

specification. It is based on GNU/Linux operating system and can be customised at different programming levels. 

Once identified a suitable hardware you have to test the applicability in a real 

fusion experiment. 

my target is capture data and manipulate them through MDSplus, with the 

advantage of eliminating a lot of signal cables putting many instruments on board 

the machine. 

The main problem is to create a web server based on MDSPlus running on new 

hardware. 

 

What is MDSplus? 

MDSplus is a set of software tools for data acquisition and storage. In the fusion 

context, it is used to provide data access to remote users.  

 

 Typical pulse sequence manipulated by MDSPlus 

 

The RFX-mod experiment of plasma magnetic confinement located in the Ionized Gas Institute of the National Research 

Council of Padua is of impulsive nature. 

The diagnostics connected to the toroidal device are involved by following the steps listed below: 

 

• PRE (The control room terminal, running MDSplus, perform the preparation and synchronization of the all instruments. 

• INI  (a signal called called ARM puts the diagnostics on waiting the trigger signal) 

• PON (PON is the abbreviation for Pulse ON. 

It is the phase in which the trigger signal enables data acquisition. 

• PRI/SEC (PRI=primary e SEC=secondary) ,  

this is the stage in which the instruments return or rework data.There are two phases because the tools are of two types. 

Tool slow 

 

 
Who developed MDSPlus? 

Developed jointly by the Massachusetts Institute of Technology, the Fusion Research Group in Padua, Italy (Istituto Gas 

Ionizzati and Consorzio RFX), and the Los Alamos National Lab, MDSplus is the most widely used system for data 

management in the magnetic fusion energy program. It is currently installed at over 30 sites. spread over 4 continents.  

Who can get an advantage from my research? 
Each research group connected to the MDSplus servers, as listed in the table below. 

My first results consist of: 
• Development of a new transient recorder based on the open source  

    oscilloscope  by Redpiytaya. 

• insertion of a new device in the  jTraverse based on FPGA board. 

• acquisition of data collected from transient recorder by mdstcl. 

• data visualization through jScope. 

 

Then I can say that my FPGA board is inserted into the system 

 just like any other diagnostic. 
 

$ mdstcl 

TCL  > set tree test 

TCL  >crea pulse 2 

TCL  >set tree/shot=2 

TCL  >do/method redpitaya1 init 

------------------------------------------------------------ 
(system setup all of the diagnostic instrumentation.) 

(the system is waiting for the trigger) 

On the control room, the scientific leader launch the pulse!! 

TCL  > do /method \store 

TCL  > close 

-------------------------------------------------------------- 

The data were stored in the traverser:Its will be available to every research groups 

The jScope show data 

What is the next step? 
I'm creating a library compiled for ARM in order to import MDSplus kernel inside the 

FPGA devices to be installed on the torus near the sensors. 

The work is in progress but the partial results are promising. 

Possible applications, local drive of saddle coils on torus power supply 

 


