ATAR DAQ - Hardware

e DAQ is functional and integrated
into MIDAS

e Can digitize data rates up to 55
MB/s, event rates up to 30 kHz*

*For specific parameters
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ATAR DAQ - Software

e \Wrote a midas frontend that
leverages custom libraries created

for readout

o Nalu Board Controller
o Nalu Event Collector

e Separate branch for rate testing,
leveraging custom RP Pico W
libraries created for automatic rate

testing

o RP Pico W remote controller
o RP Pico W board interface
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Conceptual Software Diagram for the HDSoC Readout


https://www.google.com/url?q=https://github.com/PIONEER-Experiment/atar_daq&sa=D&source=editors&ust=1746119731877497&usg=AOvVaw16fmB7yFFVRLI9CGvXtEvB
https://www.google.com/url?q=https://github.com/jaca230/nalu_board_controller&sa=D&source=editors&ust=1746119731878007&usg=AOvVaw1XnvnDOp3mttXbRC0uOGED
https://www.google.com/url?q=https://github.com/jaca230/nalu_event_collector/&sa=D&source=editors&ust=1746119731878405&usg=AOvVaw3ES75CNyP3Li9fEMEABJbU
https://www.google.com/url?q=https://github.com/PIONEER-Experiment/atar_daq/tree/feature/rate_tests&sa=D&source=editors&ust=1746119731878776&usg=AOvVaw0QdBiUP5XwbWLaCn7i9Ko8
https://www.google.com/url?q=https://github.com/jaca230/RP_pico_W_board_remote_controller_cpp/&sa=D&source=editors&ust=1746119731879170&usg=AOvVaw1IWcmOBxTD-RsTr75tKnTJ
https://www.google.com/url?q=https://github.com/jaca230/RP_pico_W_board_interface/&sa=D&source=editors&ust=1746119731879506&usg=AOvVaw0vZNSKzzlULcLWLJocZNId

ATAR DAQ - Rate Tests

e Majority of input parameters
— performance as expected
e Outliers where we

underperform
o Expect good performance under
55 MB/s

o Looking for cause of
performance drops
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Normalized Event Rate vs. Frequency

ATAR DAQ - Rate Tests B | (32 channels)
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e For 32 channels (all active)

e 1 window = 32 12-bit ADC
samples

o 1Gsps

e (Can take 32 traces length 64
ns at rates ~20kHz reliably

e Events begin dropping near
55 MB/s threshold

e Need to test self/internal
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triggering mode still
o Inthese plots every channel is
digitized on every trigger
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ATAR DAQ - Useful Documents

N Hardware Overview Q search

e ATAR DAQ manual hosted on

ATAR DAQ Manual Table of contents
Nexys Video Artix-7 FPGA: Acts as a parent board to the HDSoC. Handles 1GbE

Home General Hardware Overview

communication and firmware storage among other things.

.
I th u b a e S Hardware Overview Conceptual Diagram
Desktop: Receives and processes events that are effectively streamed from the digitization Labled Picture

Software Overview

. Software Dependencies system. 1GbE NIC (Gigabit Ethernet
0 Hardware setup gu|des software Addons A
ODB Configuration Labled Picture Overview

o  Software setup guides

Miscellaneous

. . . B il
o ODB configuration and usage ;

HDSoC
©
N9y Wired Connections.

e More rate testing plots S e
available T BB T
o See my notes page
e Documentation and

Nexys A7 Video Card

Overview
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1 Configuration

{ External = Uploading Firmware
i Trigger in w
it UART microUSB A0 1608 68 5]
) -dava line : (o] ® HDSoCV1 rev 2

e HDS0C Version 1 Revision 2 Overview

Wired Connections

e

0
MMCX connector

Nexys Video Artix-7 FPGA Configuration

examples available in project A screenshot of a page on the ATAR DAQ Manual
README.md files


https://www.google.com/url?q=https://jaca230.github.io/atar_daq_manual/&sa=D&source=editors&ust=1746119732078397&usg=AOvVaw1CZCXTlYXoblVcGBiIvPCN
https://www.google.com/url?q=https://jaca230.github.io/joplin_notes_page/Work%2520Logs/23_03_2025%2520-%252029_03_2025.html&sa=D&source=editors&ust=1746119732079387&usg=AOvVaw1KXeYw_hq9G1UCfOrmdZ4s

