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Developed by

Pixel size

Pixel matrix

Time of Arrival (ToA)
Time over Threshold (ToT)
Modes

Readout
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Medipix Collaboration
(55 x 55) um

256 x 256

14 + 4 Bits (1.56 ns)
10 Bits

ToT & ToA /
Hit Counter & iToT /
Only ToA

Data driven /
Sequential
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Timepix3
Silicon Sensor GridPix MIED (G T,
Plate
Beam Telescope / IAXO X-Ray X-Ray Polarimeter I.\Ieujcron Time Neutron Imaging
Tracker Detector Projection Chamber Detector
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— Firmware written in Verilog
— Software written in Python

— Usage of the basil framework
(github.com/SiLab-Bonn/basil)

— Open source (GPL-3.0 license)

— Usage of a continuous integration
pipeline for testing
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Artix-7 Virtex-6 Virtex-6 Versal Prime (Al)
Low Rate Medium Rate Medium Rate High Rate
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— Hit-ToA: 14-bit @ 40 MHz - 409,6 us / cycle
— Parallel 48-bit counter on FPGA @ 40 MHz - ~ 81 days / cycle
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— Reset of both via chip reset
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— Pulser for FPGA counter: 4096 clock cycles
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TPX3 control v) () (X

— One base module:
tpx3.py laciitrainky

: Firmware version: 3
| PixelDAC J Git branch: CLI_development
Git commit: bae9d52

— Settings via YAML files |uSaleatn, S

| TOT Calibration | ‘ Set DACs
— Data storage in HDF5 Lo [ sewss

| THL Scan J

fl I e S | Testpuls Scan | ‘ Set Mask

| Noise Scan J

— Graphical User Interface

‘ Start readout From THL=1600 to THL=2000 with 16 iterations per step using 100 testpulses.

(G U I ) N Initialize scan

Preparing injection masks
Starting scan

- Command Line e 2 %, Step time 00:12/ 10:05

Inte rfa ce (CLI) (B 2 » Quit Scan

Connected to W18-K7 (8 links)

— Standalone Scripts
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Scan HDFS5 file Custom scan Generic scan Timepix3 base
module

Raw data scan_base.py

Interpreted
data & Data analysis analysis.py
distributions

Scan PDF file

Plots Plotting plotting.py
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S-curves for 65536 pixel(s)
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— Monitoring of DACs, Chip
temperature, power supply

— Usage of an onboard microcontroller
— USB readout
— Storage in database

— Visualisation with Grafana
(grafana.com)

— Additional features like BoardID,
External DAC, ...
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Ul level I TPX3 control TPX3 control Monitoring
: ofll GUI GUI
Soft &
ortware TPX3 Raw data : :
storage Offline analysis Database
Software storage
level
Online
_______ reconstruction
H & _ Microcontroller
a.rdware FPGA Board / Intermediate
Firmware )
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level
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Cathode with
window

Anode

Carrier borad
with GridPix

Intermediate
board
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PIXELSPECTRUM TOT PER PIXEL AND HIT
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—— GRS UDP PC __TCP/IP
SRS PC PC
—— SRS PC —
Reset
s
RPi

14.06.2021 Markus Gruber




UNIVERSITAT

T TLU v02a PCO17b

— Connection to SRS via J9B (RJ45 Port)

Ur_f R|i 7 T WA - Trigger data handshake mode (1b
e g , header, 15b timestamp @ 40 MHz,
@ > e ' k 16b Trigger ID)

— Trigger rates up to 220 kHz
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— SRS PC
usSB
RPi — SRS PC
' TCP/IP
— SRS PC
Reset
Mimosa Mimosa
USB
Scintillator FE-14
Beam N |
| Clock l
| JTAG I FE-14 |
——
Board v R ——
Trigger IDs
Mimosa26
Cnfg/
| TCP/IP Cmd  MMmC3 Board
TCP/IP
PC USB
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— Full implementation of monitoring
- Implementation of multi chip setups

— Upgrade to 85 Mhits/s capability

— Porting firmware to more capable

https://www.xilinx.com/products/boards-and-kits/vck190.html

readout board

eSingle .

. eTest o .

chip .DeesbLng TLU Monitoring Multichi

oCLI . _ ~ interface interface P
eDocumentation /

*GUI
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Thank you for your attention

Tpx3-daq: https://github.com/SiLab-Bonn/tpx3-dag



https://github.com/SiLab-Bonn/tpx3-daq
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BACKUP
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Timepix3 hit data
16b px 4b FTOA or
4b header Jddress 14b TOA 10b TOT 4b HitCounter
FPGA hit data
0b0000 3b Link 0bO0 24b data
0b0000 3b Link Ob1l 24b data
FPGA ToA Extension
0b0101 0b0000 Timestamp bits 0 to 23
0b0101 0b0001 Timestamp bits 23 to 47
TLU trigger data
Ob1l 15b FPGA Timestamp 16 b TLU Trigger ID
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— Pulsing of a 1 ct coin on a bare
Timepix3

- 10V, rectangular pulses
- Readout with two links

— ~ 150 kHz Hit rate
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Grafana
Chunked readout data or BerE 6 Fedhes ‘
hashes | Run information, event
display, occupancy, spectra,
. . rates
File meta data, Timescale DB ! |
timestamp . .
W X3 DAQ meta_data ‘ Online Offline
: display display
Detector and readout SELHNgS
settings, timestamp Detector monitoring
Detector monitoring Environment monitoring Alert System
(temperature, voltages, ...) .
Environment sensors (Mallr SIaCk; )

(gas, temperature, ...)
Database server Local

meta_data database

settings Data or ullitel

Detector monitoring EN[ES Analvsis tools
ySli

Environment monitoring
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Run number Runtime Run number Event Display

1035 00:36:34.7611 1035

Pixelspectrum Frame number
107

Current frame hits

Data points outside time range
8 80 % 2 28 s 60 a

61

Chargespectrum Charge per pixe!

24K 32K 40K 48K 56K 4K 72K 80K a 0 o 208 224
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Intermediate board with chip carrier and Timepix3

Adapter card
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Scan at pixelthreshold O Scan at pixelthreshold 15
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Push to

GitHub Sl

Local repository

Send new commits,
merges and releases

Fix bugs based

on test results -
Azure Pipelines

Run tests at agents
and receive test results

Hardware agent Simulation agent Software agent
(Self host) (Self host) (Shared host)
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