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→ The creation of an autonomous acquisition system with few analogue channels, 
based on the GET experience.

→  Replacing the RCoBo module

→ Future of ML507
No longer manufactured
Virtex5 old generation
Move to ARM technology (Zynq)
Use FMC Standard on adapter board
(compatible with all evaluation boards)

→  SAM (Single AGET Module) 

Used at CENBG  for the DPR experiment 
(Development of a gaseous proton recoil detector
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PCB 10 layers
Cross-section
Routing entries
Pulse routing

Identical to AsAd Board

AsAd Board SAM Module
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SAM

Content :
1 AGET 

12 bit ADC ADS6124
Pulser with 14 bit DAC AD9707

4 Inspection lines

ZedBoard

Content :
Zynq-7000 AP SoC XC7Z020-CLG484

Dual-core ARM Cortex A9
Memory:

512 MB DDR3
256 Mb Quad-SPI Flash
4 GB SD card

Onboard USB-JTAG Programming
10/100/1000 Ethernet
USB OTG 2.0 and USB-UART
PS & PL I/O expansion (FMC, Pmod™, 
XADC)
Multiple displays (1080p HDMI, 8-bit 
VGA, 128 x 32 OLED)
I2S Audio CODEC

ZAP

Content :
64 inputs Analog Channels

64 protection circuits

520 €

1700 €
+ 1200 if modif.

150 €
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Analogs Outputs

FPGA Zynq
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SAM : Firmware
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 Clocks

• Creates necessary clocks
– Deseralizer
– AGET fast Control
– AGET, ADC, DAC slow Control
– AGET Sampling
– AGET readout

• LogiCORE™ IP Clocking Wizard

𝐹𝑂𝑈𝑇 = 𝐹𝐼𝑁 ∗

𝑀𝑢𝑙𝑡_𝐶𝑜𝑢𝑛𝑡𝑒𝑟

𝐷𝑖𝑣𝑖𝑑𝑒_𝐶𝑜𝑢𝑛𝑡𝑒𝑟 ∗ 𝐶𝐿𝐾𝑜𝑢𝑡_𝐷𝑖𝑣𝑖𝑑𝑒𝑟

AXI

Bus

100 Mhz • Frequency equation :

𝐶𝐿𝐾𝑜𝑢𝑡_𝐷𝑖𝑣𝑖𝑑𝑒𝑟 Register

Bit[31 ..19] Bit[18] Bit[17:8] Bit [7..0]

X Fractional part enable ? Fractional part Integer part 
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Analogs Outputs

FPGA Zynq
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 IP Deserializer

 Datas from the ADC

• 6 parallel inputs
• 2 serial bits 
• Dual Data Rate 

 IDDR Primitive
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 SCA manager

 SCW_Module

 Creates enable write signal 

 Multiplicity detetection

SCW

Threshold

Data_IN

Start

Multiplicity
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 SCR_Module
 Creates enable read signal 

25Mhz

SCR_End

SCR

Start
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AGET Sampling : SCW Controller

& not DMA

AGET Readout : SCR Controller

Read Hit 
Register

Write Hit 
Register

Get SCR 
Width

Hit Manager Software

Firmware
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Partial readout Full  readout
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Zynq
PS

DDR
AXI

Interconnect

AXI CENTRAL

DMA

BRAM

AXI
Interconnect

AGET ADC

Deserializer

Zynq PL

AXI
BRAM Controler
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Data Formating

DMA Manager
 Principle

DMA trigger: 
data couner > DMA threshold

Ethernet network

DMA threshold is programmable by register
 Number of events to read
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DMA Manager
 In Vivado

Source Address : BRAM

Destination Address :DDR

The number of words to be transferred

DMA start DMA Interrupt

 The addresses (Source & destination) are fixed in the firmware
 The word counter, the threshold comparator and the start of the DMA are 

implemented in firmware
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Dead Time = DMA width
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Hardware
Server

Data 
Producer 

Electronics Control 
& Configuration 

(ECC)

Command Line 
Interface

GetController
(GUI)

SAM 

Workstation

Data 
Sender

▷ Overall Architecture
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Data 
Router
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▷ Embedded Petalinux kernel installation

Vivado/IP

1. Generate Bitstream
2. Export hardware

Hardware Platform

$ petalinux-create –type project –template zynq –name Zboard

1. Create Petalinux project

$ petalinux-config  --get-hw-description  -p <project –root>

2. Configure project to match the hardware 

$ petalinux-config
$ petalinux-config –c kernel
$ petalinux –config –c rootfs

3. Configure top-level system setting and kernel

$ petalinux-build
Genarate BOOT.BIN image for Zynq

4. Build System Image
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Software Platform

SAM : Software



▷ Hardware Server : getHwServer

GetBench Package :

1. ControllerDeviceZboard.hpp : to define a read and 
write process for registers in DAC, TCM, ADC and  ISP  
devices

2. ControllerDeviceAget.hpp : to define a read and 
write process for registers on AGET  device

3. ControllerDeviceStd.hpp : to define a read and write
process for registers in CTRL  device
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Programs Sources Compilation for 
the ARM Architecture

SAM : Software



▷ Software Client:  GetController
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▷ Software Client:  GetController

 Data Producer
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▷ Client:  GetController

 Frames Viewer
Tests with DPR detector
 Tree pads dimensions

SAM : Software
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▷ SAGE (Systeme d’Acquisition GANIL Externe) with NARVAL

 Inspired by what was done with the RCoBo module
and the first ACTAR / TPC experience tests

SAM : Software
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▷ SAGE Acquisition: RunControl

SAM : Software
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▷ Ganil Acquisition: GRU & ViGRU

 Full Readout Mode : AGET Baseline 

Satisfactory results …

SAM : Software
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▷ Ganil Acquisition: GRU & ViGRU

 Partial Readout Mode : Hit register 

 Possibility to see only each channel .  

SAM : Software



04/10/2022 Rencontre du Réseau DAQ 27

▌ Perspectives :

▌ Implementation of time-stamp
▌ with CENTRUM  module for RenoCATS experiment

▌ Conclusions: 

▌ SAM was successfully deployed during the DPR experiment in LP2IB
▌ SAM is an acquisition system for the RenoCATS experiment at GANIL
▌ SAM system is fully functional 
▌ Can be shared with other collaborations …

SAM : Perspectives


