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a The basic features of the DAQ Module;

a Brief presentation of the initial scope for the electronic board and what we have changed;
a The new and current project;

a Development kit;

o Embedded Linux and the other needs for using the ARM processor;

o Computer visualization of the acquired data;

a Current DAQ Module development overview.



(@®))SEFE.

DAQ Module overview

ELECTRONIC BOARD

8x ADC S00

ch. FPGA| ARM
500MSPS




CBPF

Centro Brasileiro de
Pesquisas Fisicas

ELECTRONIC BOARD

8x ADC B

ch. FPGA| ARM
500MSPS

SoC

» FPGA ARM

/\

Parallel &
Control Signals

e < >
PIC32 Ethernet




CBPF :
e Current design

ELECTRONIC BOARD

8x ADC B

ch. FPGA| ARM
500MSPS

SoC

8x SiPM » 8XCﬁDC ‘ FPGA ARM




CBPF :
e Current design

ELECTRONIC BOARD

8x ADC B
ch. FPGA| ARM
500MSPS

ELECTRONIC BOARD

8x ADC ch.
500MSPS

8x SIPM




a

a

CBPF

Pesquisas Fisicas

Development Kit: DE10-Nano from Terasic

Based on the Cyclone V SoC, which pairs
a Cyclone V FPGA with a dual-core ARM®
Cortex®-A9 processor.

The hard processor system includes a full
set of peripherals and interfaces. It is
equipped with 1 GB of DDR3, a microSD
card socket, an ADC, gigabit ethernet,
USB-Blaster Il onboard for programming;
JTAG Mode, USB OTG, UART to USB,
and more.

— delO_nano_te\'as'\c.c_cm/
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a Use of embedded Linux distribuition, called RSYocto*, from Yocto Project;

- Django Project for rapid web development:; YO( l O "

o Visual Studio Code Insiders; PROJECT

Quartus Www.yoctoproject.org
. Prime
o Quartus Prime Lite; www.intel.com.br
a Altium Designer; A”lllm
Designer.
a Programming Languages: Python and Verilog. www.altium.com www.djangoproject.com

&

code.visualstudio.com/insiders

* https://github.com/robseb/Django2FPGAdemo www.python.org
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Arquivo  Editar Selecio Ver Acessar Executar Terminal Ajuda adcTest.py - root [SSH: rsYocto] - Visual Studio Code - Insi..  — O X
Wn " u u @ EXPLORADOR adcTestpy X il -
n u  EDITORES ABERTOS adcTestpy
. adcReadChannel.p...
et Yorth bt | e b Lol F s X adcTest.py -
ariadty ks b o [T T S HPS_LW_ADRS OFFSET = 8xFF200000
L > _pycache__
o3 3 : = - i p » & v P p - » .cache _
Simple Django demo application for using a web interface to control and access o ADC_ADDRES_OFFSET - 0x40
the FPGA fabrlc > .vscode-server-insiders
5D
FPGAIP data plOf £ bash_history
Plot of recorded A ata from a Soft IP-interface = WEEHIED
ZECIHIE ADC_REG OFF DATACH = ADC_CH*4
,-..—._._._..._._,_,_,_. blinkingFPGAled.py
- blinkLed.py
= blinky_nano.rbf ADC_REG_OFF_UPDATE = @
ST ADC_REG_OFF_AUTO_UPDATE = 4

fpgalnputDemo.py

48

(el Ty ADC_REG_RANGE= 28

gpiConfNano.rbf
gsensorDemo.py if

serialEchoDemo.py vith Channel "+str(ADC_CH))

if os.path.isfile("/usr
supportStr = "
with open(”/usr/rsyocto/suppBoard.txt”, "r") as f:

supportstr = f.read()
if supportStr.find('T

print('The Terasic HAI as no 8 and is not supported!
. sys.exit()
Chnage the FPGA Configuration
Select a ".rbf"- FPGA configuration file: Click Upload to save the file and configure the FPGA fabric

TERMINAL Blsh +~ @O @ ~ %
root@cyclones :~# I

Escolher Arquive | Nenhum arquivo escolhido

Upload

FPGA configuration manager Visual Studio Code Insiders
WWW

FPGAconfigDatabase 2021/10/27/output_file rbf
> ESTRUTURA DO CODIGO

» LINHA DO TEMPO
X SSH:rsYocto P masterr & ®oAo %o Ln48 Col 1 Espagos:4 UTF-8 LF Python & 0
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DAQ Module overview

' Single (LVTTL) and Differential (LVDS)

/O channels

USB BLASTER I

USB OTG

USB UART port

Dual ADC
AD9684 — 500MSPS

Dual ADC
AD9684 — 500MSPS

Dual ADC
AD9684 — 500MSPS

Dual ADC
AD9684 — 500MSPS

Ethernet port

FPGA ARM

800MHz
STEELE Dual-core
SE oual-core ] MicroSD Card Socket |

www.analog.com

VME Interface | VME bus

WWW. NI ee)i]

EP3C25F324C8

—#  cvcLonem
|

Clock Distribution
AD9510
Board Features: www.analog.com

Power Supply
www.analog.com
www.ti.com

8 to 10 PCB layers
VMEBU Standar Size

SYNK_CLOCK EXT_CLOCK
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a Survey and selection of technologies/devices: ADC, FPGA, uC. DONE

a Drawing electrical schematics: analog input circuit, ADC connections, microcontroller circuit.
DONE

a Survey of other FPGA due to software licence issue (Quartus Prime). New FPGA family
selected: Cyclone V. DONE

a  Second ADC option selected due to transceiver speed limitation in Cyclone V. DONE
a Drawing electrical schematics: FPGA circuit. DOING
a Defining and drawing ADC to FPGA data buses (16 x 4 LVDS channels). DONE

a Learning how to use the ARM processor in the FPGA to implement the Ethernet and USB
interfaces. DOING
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