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Challenges

e Length of the wirestwice as long than
Super-Kamiokande, from 70m to ~140m

e Signal interference = higher probability of
signal interference between cables

e Amount of data » 20,000 PMTs (ID + OD sides)
4 times the Super-Kamiokande PMTs

e PMT Support Structure»new PMTs require a much
sturdier support structure

[HK Far Detector Front-end Electronics\

High Voltage 2.5kV 500uA Board
e Low Voltage 48V to 12V Power Supply
e Digitizer Boards (x2)

e Central Processing Unit+management and control unit for
the rest of the DPB blocks

e Data Buffering= supernova events produce data at higher
rates than the DPB-DAQ uplink. Buffering few tens of
seconds (worst case scenario) is required to avoid data loss

e Slow control tasks +DPB manages the communication to

to each board providing a standard interface to the DAQ
e Clock Distribution » sub 1ps jitter universal clock signal

Timing Link
Main and Main Backup
Backup Port Port Port

( Data Processing Board )

Main Backup

- T*T_ {1 I ”I‘"‘
Dlgltlzer to DPB Data Feature description Requirement l | Digitizer
R t I Global Clock I Conﬁmlraﬁon and Digiti.ze; Data
ate Digitizer-DPB Link Speed | > 1.4 Gbps Power Supply IRecoverv mo«'u_leJ Monitoring Links
Rat@Dig_DpB =Bph-HR- N, Memory Buffer > 4 GiB l T []
_ 1231?? .1.5MHz‘t_12 _ 206 MiB/s DPB-DAQ Link Speed 1 Gbps Backup —4 S ‘ ‘ :
! ° DPB-Timing Link Speed | 125 Mbps it lnEkttaca <\,:(> Unit < ) o Contguretin:
. Port
Memory size for Buffer size 5-10 seconds R 1[ <%
. T - | |
event bUfferlng . | Clock Distribution 4—' Clock Generator H\l:;\;cmo:':g::mo . Memory Buffer
Slow Control Period Include commands to configure I _! [ _!
S = Rate - Ngjq - t e
buf fer dig " Tbulfer any parameter of the FEE _I _I —I —1 M£n BacIkup
= 206 MiB/S‘ 2-10s =4 GiB . . To Digitizers and I:l Port  Port
Power Consumption <15 W nominal Transceivers
Lifetime 10-20 years with 1% of failure rate _T_ l

Data Links o e Slow Control

Upstream link THROUGHPUT VS MTU (TCP) HV / LV control MD:B|
1200 odule
. A . :
® Data connectionto 5y, | | | | # 2de$4;|85 Iw(;k; with q  Main
DAQ Readout Units g - redundant rivers an ﬁ? J
z 800 ; ‘9000;993 bus connections
® 1000-BaseX . Lol : RS-485
Multimode Fib 2 600 ® HV and LV independent @ iL -
Htimode FIber - 3 400 CPU enable GPIOs | N
® 2x Redundant Active @ @
Backup Links 202 12C Sensors CPU Enable | .‘~‘Eng;gw
® Jumbo Frames 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 ® SFP temperature,
Support AT TRATISFER ONIT (YTES voltage and current | |sacupcpu | | maincru Main CPU | | Backup CPU
. ® On-board and in- High Voltage Low Voltage
Downstream link ® Full-Duplex Aurora protocol at Board Board

silicon temperature

3.125Gbps SoC (CPU + FPGA Architecture)

® 2x Redundant links for data,
clock and timing protocol

® JTAG chain and slow control
serial link

Digitizer control
® UART link for monitoring / configuration
e Per channel threshold, dead time,

integration time configuration
® Temperature, Pressure and Humidity

® AMD Zynq Ultrascale+ Technology

® SFP Modules for Redundant Timing and
Ethernet Links
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SOM + Carrier architecture
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® |PC3 Compliant Manufacturing Mot

12Co
Controller

GPIO Bank ‘
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® Flexible I/O and processing reconfigurability

SFPI2C
Configuration

e Lower Engineering costs, requiring to design
only one of the two parts of the design

Processing System (PS) EMMC 16
GB
Flash

e |2C

e Simplicity in the routing of the carrier by moving Sensors e MiniSAS ports
the complex components to the SOM ” s — g to the digitizers

Hardware Implementation

® Design proved in three prototypes across 3 years

Acknowledgements: This work was supported by the Spanish Science and Innovation Ministery through the - _ . ‘ )
Recovery, Transformation and Resilience Plan funds from the NextGenerationEU programme approved in the Eg;;;f%;fﬁﬁ‘;ﬂﬁﬂm‘fa"d Higher Education ASTROCENT @:‘Iﬁ%ﬁ&i{:ﬁ%ﬁ ;g—} e J
European Council on 21st June 2020, International co-financed projects, number 5316/H2020/2022/2023/2, Support for s s (Sl
Polish research teams participating in international research infrastructure projects, grant 2022/WK/15, the European Union’s _

Horizon 2020 programme under the Marie Sktodowska-Curie grant agreement No 872549, the AstroCeNT (MAB/ - Fundedby ﬁ ik Republic c@ Foundationfor o' opean Umon -
2018/7), and Astrocent (FENG.02.01-IP.05-A015/25), co-financed by the European Union. S Simegian Son sancown [l of Poland Polish Science Deveicprient rend



