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Present Digitizer: NUMEXO2 Futur Digitizer : NEGMA + REActif

• Dedicate to EXOGAM => Extended to Other detection systems
• NEDA, DIAMANT, SIRIUS, VAMOS NFS...

• 128 Modules manufactured

• Used on several experiments : VAMOS, Lise2022/2023, NFS....

• Status
• Icreased needs (Expeiments and Setup)

• No possibility to re-manufacture => components  and tools
obsolescences 

• No more possible Evolution => Firmware limitation Ressources

• New  Generation of RFSoC/FPGA
• 16 Channels (14bits @2.5 Gsps), Integrated ADCs & DACs

• High resolution Scope & More complex algorithms

• Deported Digital Signal Processing with GPUs on REActif

• Gb Ethernet data transmission 

NEGMA
NEw Generation of Multifunction Adcs

REActif

Introduction
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NEEDS
1- Fast signal measurements ( ns)
2- Fast data transmission (1 à 10 GEth)
3- Complex algorithms in remote location
4- SMART TimeStamping integration

Our Proposal
1- 14bits @ 2.5 GHz ADCs & 14bits @ 9.85 GHz DACs
2- Optical data links (up to 10 Gbits per link)
3- Massively parallel computing via external GPU (REACTif)

Introduction

A. BOUJRAD, Workshop IN2P3 réseau détecteur gazeux 2024  4



Kits & Commercial modules
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ZCU216
Description
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FPGA_RFSOC Familly
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FPGA Features 
XCZU49DR
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4 Daughter cards 1 Virtex 6 1 Virtex 5 

1Gb

(Charles Houarner)

ADC Channels

ADC Channels Digital 
Signal 

Processing

ADC Channels

Signals
From Amplifiers

Signals
From Amplifiers

Only one FPGA
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8 Dual ADCs & 2 FPGA

Our Proposal
NEGMA

Before

Today



NEGMA
Front End Electronics

(from Charles Houarner)
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• Processing System Area :

• ARM PS :

• Linux, Slow Control, Data debug...

• Programmable Logic Area:

• TRIGGER & MFM_DATA IP

• Trigger, Data generation and MFM encapsulation

• SMART_ENDPOINT IP

• SMART (Time stamping and clock distribution system)

• Eth 1 à 10Gbits IP

• High Gb data transmission Interface

• DEBUG & INSPECTION IPs
• Signal inspection & debug

NEGMA
General overview
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Block diagram in Vivado

ADC_DAC IP

ADC_DDR_DMA IP

PS IP

CLOCK_SYS IP

DAC_DDR_DMA IP
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Vivado
Clock Configuration
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Vivado
ADC/DAC Configuration



Cumulative « Triggered » 
Traces

Input Signal 
(one shot)

14 ns

DSP
Tsampling= 470 ps

GetMFM
GRU

Client

ZCU216
RFTOOL
(Server)

Ethernet

PC/Win10 

EUI
Client

PC/xubuntu
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• Phase 1 (Demonstrator)
• Software Program : to be finalized

• Fimware :
• Time Stamp IP : To be tested with SMART Three
• Trace IP             : We are validating the 16 channels version 
• Gb Ethernet IP : Host software under development (REACTif)

• Front End Card : Under test

• ZCU216 Mecanics : To be designed

• Ongoing collaboration : NEEL Institut/ Grenoble

• Demonstrator validation : The end of 2024

• Demonstrator Local Team
• Hard : A. Boujrad, C. Houarner, M. Blaizot, P. Bourgault, M. Bezard

• Soft : L. Legeard, S. Coudert

Conclusion
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Thank you for your listening
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