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1 Lane on DP 1-3!

Operate up to 7 RD53A with a single BDAQ board !
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# Connected Modules
modules:
module_@:
fe_a:
chip type: 'rd53a’

chip sn: '@xeael’ # Chip serial number
chip_id: @ # Chip ID
receiver: 'rx@’ # Aurora receiver channel (ranges from 'rx@' to 'rxN', N board-dependent)
send_data: "tcp://127.8.8.1:5588° # Socket address of online monitor
chip_configuration: ‘auto’ # Use config from this file (either .cfg.yaml or .h5). If ‘aute’, either config from Llast scan or default.cfg.yoml is used.
# _power_supplies:
# Lv_power_supply: 'LVPowersupply’
# hv_sensor_bias: 'SensorBias’
# fe 1:
#
# module 1:
#

Implemented modular software and firmware to scale with chip count!

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

Operates just like regular software!
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https://gitlab.cern.ch/silab/bdaq53/blob/module_support/bdaq53/testbench.yaml
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| = | output_data

Start Freigeben Ansicht

&« v » 2019_11_04-BDAQS3 Status_Testing * output_data
-~ —
Mame Anderungsdatum Typ
v 3t Schnellzugriff
00001 02.11.2019 16:03 Dateiordner
[ Desktop »
0x0002 02.11.2019 16:03 Dateiordner
{ Downloads b
Dokumente +
| = | 0x0007
Start Freigeben Ansicht
<« v 4 » 2019_11_04-BDAQS53_ Status_Testing » output_data » 0x0001
Mame Anderungsdatum Typ
7 Schnellzugriff
20191028 _143627_digital_scan_interpreted 02.11.2019 1&:02 Adobe Acrobat D...
[ Desktop -
‘ Downloads -+
Daokumente -
[&=] Bilder b

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

Each chip has ist own output directory

Well known scan files are well sorted
in their subfolders
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multiplexer board running BDAQ for
macroscopic module testing

Upto 16x
dual modules

Upto 8x
guad modules

(@) ’https://indico.cern.ch/event/859926/
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ITkPixV1 Support



Python Front End

Communication Control

FPGA Firmware

Communication
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RD53B
Python Front End FPGA Firmware

Our well known bdag53 framework: Based on our well known bdaqg53 board: Based on well known RD53A chip:

* Most functions from RD53A are already * Multilane and multichannel RD53B * Rapidly changing repository
availabel for RD53B with little operation is liekely to be available upon * New features added everyday
modifications chip arrival. * Building our firmeware around this

* Makes paralell testbeam integration of * New features like FPGA sided * Simulated inside Questa Verilog
RD53A & RD53B very easy noisetuning are likely to be simulator

* https://gitlab.cern.ch/silab/bdag53 implemented

e Simulated inside Questa Verilog
simulator
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https://gitlab.cern.ch/silab/bdaq53

vV

UNIVERSITAT

RD53A preliminary Chip S/N: 0x0000
Occupancy (Z = 102841)

50
100
150
2
2 200
250
300
350
100 200 300 400
Column
0000011111
# of hits

18.11.2019 RD53B — Pixel Chip - M. Standke 11



vV

UNIVERSITAT

RDS3A preliminan ¥ Chip S/N: 0x0000

occupancy 3 wzau RD53A preliminary Chip S/N: 0x0000
Occupancy (Z = 38400)

50
100
150
Komplex Masking + 3
2 200
Digital Injection
250
300
350
100 200 300 400
Column
0000011111
# of hits

18.11.2019 RD53B — Pixel Chip - M. Standke 12



vV

UNIVERSITAT
RD53A preliminary Chip S/N: 0x0000
Time-over-Threshold distribution (£ = 38400)
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RDS53A preliminary Chip S/N: 0x0000
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#5891495 ¥ ITkPixV1l_de.. - c300197d

- Ready for use!
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v
v
v
v
v
v

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

Chip communication

Command Sending

Register writing

Receiving Data

Interpreting Data

Plotting Data
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YARR Configuration
Converter
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Tuning | ThresholdScan | Mean Sigma Mean | Sigma
Threshold | Threshold | Noise | Noise

BDAQ53 BDAQS53 1654e- 47e- 66e-

(1500e-)

BDAQS53 YARR 1725e- 97e- 712e- 1le-

(1500e-)

YARR BDAQS53 1519%e- 78e- 66e- Te-

(1500e-)

YARR YARR 1528e- 82e- 71le- Se-

(1500e-)
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Tuning: YARR ¥

RD53A preliminary Chip S/N: 0x0479
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Gradient between BDAQ and
YARR tunings

Problematic for exchange of
configurations!!
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Agreed to use common injection Harmonization issues on

frequency of 20 KHz! the way to enhance

compatibility
@ v https://gitlab.cern.ch/YARR/YARR/issues/32
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(bdag) michael@silab23:~/Downloads/conTig_test$d bdag_config compare register_dump_analog_scan.yaml yarr_original.json --
use_global_registers

2019-11-15
2019-11-15
2019-11-15
2019-11-15
2019-11-15
2019-11-15
2019-11-15
2019-11-15
2019-11-15

12:
12:
12:
12:
12:
12:
12:
12:
12:

28
28
28
28
28
28
28
28
28

106, 660
.86, 671
106, 688
.06, 688
.06, 638
106, 688
.06, 638
106, 688
.06, 688

[Config
[Config
[Config
[ConTig
[Config
[Config
[Config
[Config
[ConTig

Manager
Manager
Manager
Manager
Manager
Manager
Manager
Manager
Manager

[ T T S T (T '

INFO
INFO
INFO
INFO
INFO

Reading configuration from BDAQS3 file register_dump_analog _scan.yaml
Reading configuration from YARR Tile yarr_original.json

Comparing trimbit settings...

Comparing AFE settings...

Comparing global register settings...

WARNING Configurations differ in 36 cases:

WARNING Configurations differ for register IBIASP1_SYNC: BDAQS3 = 98, YARR = 8@
WARNING Configurations differ for register IBIASPZ_SYNC: BDAQ53 = 14@, YARR = 120
WARNING Configurations differ for register VBEL_SYNC: BDAQ53 = 388, YARR = 400

Harmonization and documentation: Work in progress!!
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Multi Chip Support RD53B (ITkPixV1) Support YARR configuration converter
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Backup
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FTT R

Power
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