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Software structure Timepix4 Data-Acquisition
System

Timepix4 is a hybrid pixel detector

eWritten in C++ readout ASIC developed by the
Fast, Optimized, Low-Level, Medipix4 Collaboration.
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Software that maps the slow control link, for the configuration
Offline Slow S hardware architecture and the slow readout (up to 1 Gbps), SPIDR4 Data-handling, |
[Anmys;sJ [Readout} [Conw} and fast links, 16 serial links with a —»interface to
eFlexible Architecture speed of up to 10 Gbps each[1]. ControlBoard | pAQ servers |
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5 Abstract
. . We present a new software for the management
Fast Conﬁgu ration of Timepix4 ASIC, based on its data acquisition S| dout
: : : : : : architecture, entirely open-source, extremely OW readou
*Configure Timepix4 with a simple file flexible thanks to the C++ low-level classes and
Fill the .cpnfﬁle customizing the conﬁguratj'on parameters, user-friendly. eUp to 1 Gbit/s
or leave it with default values. Call the dedicated API to The software is organized into a structure of Read-out using slow-control link.
automatically configure Timepix4 according to the file. classes that allows to configure both the Control
Board and the Timepix4 and to handle the slow e Continuous polling
. : - - and fast readout. Moreover, storage, post- : : : : :
9 . P can be easily added without modifying the basic register that Is periodically read by the slow read-
It not specified in the ﬁlg, default values are used, allowing organization of the software. out thread(s).
users to create shorter files. This software is designed to work with every
: : hardware setup that make use of T@mepix4. eDedicated thread
Manual Conﬁgu ration Changing only a few low-level functions, the ones Asynchronous thread running in background to get
strictly correlated to the communication protocol, Timepix4 data and write it on file
eConfigure Timepix4 using lower-level APIs all the higher-level classes will work correctly. '
More than 70 different APIs can be used to manually Fast readout

configure every aspect of Timepix4. You can also create
your personalized APIs using the read and write
functions for Timepix4 registers.

eUp to 160 Gbit/s
Read-out using 16 optic links with a maximum

bandwitdh of 10 Gbit/s each.
Results

eUse both the configuration modes

No need to choose between fast or manual F‘>U[|)<P packets et ) L UDp
configuration, both can be used in the same script. . , , , acket are sent airectly to the server via
Acquisition with radioactive sources protocol, no need for polling.

Data-Driven Mode
- eDedicated threads
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eIndependent from Control Board
L S F Threads don't require reading or writing registers,
Development of a new T T T so they can be used with every Control Board.

photodetector with Iarge active Calibration with testpulse
area able to measure single .
Data-Driven Mode

photons with simultaneous
excellent timing and spatial R

p1 0.009173 £0.0001153

resolution, with a low noise ofE e

“. Pixalated anode / 14F

level at room temperature[2][3].

ToT with testpulse Time-of-Arrival
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