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NEW FEATURES
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Multi Chip Support RD53B (ITkPixV1) Support YARR configuration converter

BDAQ 53



Multi Chip 
Support



MULTI CHIP SUPPORT
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Operate up to 7 RD53A with a single BDAQ board !

...4 Lanes on DP 0!

1 Lane on DP 1-3!



INPUT
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Implemented modular software and firmware to scale with chip count!

bdaq/testbench.yaml specifies chip type, serial number, receiver and configuration.

Operates just like regular software!

https://gitlab.cern.ch/silab/bdaq53/blob/module_support/bdaq53/testbench.yaml


OUTPUT
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Well known scan files are well sorted 
in their subfolders

Each chip has ist own output directory

https://gitlab.cern.ch/silab/bdaq53/tree/module_support



NEW MULTI MODULE HARDWARE
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Upto 16x 
dual modules 

Upto 8x     
quad modules 

multiplexer board running BDAQ for 
macroscopic module testing

https://indico.cern.ch/event/859926/



ITkPixV1 Support



RD53B SIMULATION
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PC

Questa Simulator

RD53BFPGA Firmware

Python Front End

ControlCommunication

Communication



Our well known bdaq53 framework:

• Most functions from RD53A are already 
availabel for RD53B with little 
modifications

• Makes paralell testbeam integration of 
RD53A & RD53B very easy

• https://gitlab.cern.ch/silab/bdaq53

Based on our well known bdaq53 board:

• Multilane and multichannel RD53B 
operation is liekely to be available upon 
chip arrival.

• New features like FPGA sided 
noisetuning are likely to be 
implemented

• Simulated inside Questa Verilog 
simulator

Based on well known RD53A chip:

• Rapidly changing repository
• New features added everyday
• Building our firmeware around this
• Simulated inside Questa Verilog 

simulator

SIMULATION COMPONENTS
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RD53BFPGA FirmwarePython Front End

RD53B

https://gitlab.cern.ch/silab/bdaq53
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BDAQ53 AND ITKPIXV1 STATUS
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ANALOG INJECTION

Komplex Masking + 

Digital Injection 
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THRESHOLD SIMULATION

Komplex Masking + 

Digital Injection 

Analog Injection
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ACCURATE TIMING SIMULATION

Komplex Masking + 

Digital Injection 

Komplex Masking + 
Analog Injection

Threshold Simulation
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BDAQ53 AND ITKPIXV1 STATUS

Komplex Masking + 

Digital Injection 

Komplex Masking + 
Analog Injection

Threshold Simulation Accurate Timing 
Simulation
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BDAQ53 AND ITKPIXV1 STATUS

Komplex Masking + 

Digital Injection 

Komplex Masking + 
Analog Injection

Threshold Simulation Accurate Timing 
Simulation

→Ready for use!



Chip communication

Command Sending

Register writing

Receiving Data

Interpreting Data

Plotting Data

SIMULATION COMPONENTS

18.11.2019 RD53B – Pixel Chip - M. Standke 17

Python Front End

https://gitlab.cern.ch/silab/bdaq53/tree/ITkPixV1_devel



YARR Configuration 
Converter



THRESHOLD DIFFERENCES
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YARR BDAQ/ BDAQ YARR CONVERTER
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Tuning: YARR BDAQ53

BDAQ53

Threshold:

YARR • Gradient between BDAQ and 
YARR tunings

• Problematic for exchange of 
configurations!!
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INJECTION TIMING

https://gitlab.cern.ch/silab/bdaq53/issues/307

https://gitlab.cern.ch/YARR/YARR/issues/32

Agreed to use common injection 
frequency of 20 KHz!

Harmonization issues on 
the way to enhance 
compatibility
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CONVERTER

Harmonization and documentation: Work in progress!!



READY FOR TESTING 2020!
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Multi Chip Support RD53B (ITkPixV1) Support YARR configuration converter

BDAQ 53



Backup



SETUP
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Rx 0-3 Rx 4 Rx 5 Rx 6

Hit OR

RJ45 
to PCPower


