
2021.10.13 VIII-th Collaboration Meeting of  the MPD Experiment at the NICA Facility | R.Arteche 1



2021.10.13 VIII-th Collaboration Meeting of  the MPD Experiment at the NICA Facility | radias@jinr.ru 2

Outline

➢ Overview.

➢ Readout Unit Status.

➢ ASIC development Status.

➢ Power Unit Status.

➢ MAPS chip test bench.

➢ Prototype of Data cable, test result.

➢ Conclusions.  



2021.10.13 VIII-th Collaboration Meeting of  the MPD Experiment at the NICA Facility | radias@jinr.ru 3

Overview.

❑ ITS OB in MPD of NICA

➢ Two Outer Barrel 2 layers pixels detectors

➢ Radial position (mm):145,195

➢ Length in Z: 1477 mm

➢ Layer 4: 18 STAVEs/Layer 5: 24 STAVEs

➢ 8232 MAPS 3,7 𝑚2

❑ ITS OB in MPD of NICA

➢ Readout Unit (RU) system Scale:

❖ 42 RU modules

❖ Each RU control/read out 196 MAPS chips

➢ Power Unit (PU) System Scale:

❖ 42 PB → 84PU

➢ Challenges:

❖ High reliability in radioactive environments

❖ High speed data transmission and real-time 
pre-processing (108 pixels/RU)
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RU design solutions .
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FPGA-base RU prototype.
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FPGA-base RU Firmware.

RU firmware process:

• Firmware top-level architecture
• Receive triggers from CTP & decode
• Receive “control” information from CRU
• Deliver triggers to stave sensors
• Control, configure and monitors stave sensors
• Receive data from stave, decode & compress

• Deliver monitoring information to CRU
• Deliver CRU frames data packets to CRU
• Monitor and control Power Board
• Handle radiation upsets I programmable 

logic (& sensors)

• Finished
• Finished but need to be tested
• Need to be done
• No clue
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NICA_ROC ASIC Design
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NICA ROC ASIC status.
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NICA_GBT, NICA_LD/RX ASICs and Customized Optical Module.

https://indico.cern.ch/event/820476/contributions/4372791/

A 14 Gbps optical transceiver LDLA14 fabricated in a 55 nm CMOS process has been designed and tested for NICA MPD project. Wide-
open 14 Gbps eyes have been captured in both Tx and Rx directions, BER less than 10−12 has been achieved in the optical loop test. 
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Power system.
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PU prototype.
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MAPS chip test bench .

Xilinx Kintex UltraScale FPGA KCU105 

Evaluation Kit

pALPIDE3 carrier v3

FMC to pALPIDE3 adapter
ECUE-12-999-T1-FF-01-1
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Prototype of Data cable using 3M twin axial cable , SL8800 series
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Test result of cable (8 m) base on 3M twin axial cable , SL8800 series
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Conclusions

➢ Two unit of the first prototype of a RU based on Kintex Utrascale FPGA are under test.

➢ The initial  firmware architecture is already designed and it need to be tested, as part of the design the components 
needed for Radiation effect mitigation are included.

➢ The specifications of PU are already defined, we have plan to finish the design and constructions of the first prototype.

➢ The works related to the design and development of the NICA_GBT, NICA_LD / RX ASICs are well advanced and is 
expected to be completed in the planned time.

➢ A 14 Gbps optical transceiver LDLA14 fabricated in a 55 nm CMOS process has been designed and tested for NICA MPD 
project. Wide-open 14 Gbps eyes have been captured in both Tx and Rx directions, BER less than 10−12 has been 
achieved in the optical loop test.

➢ We were able to build in the lab a data prototype cable with vary good performance using a commercially available 
cable, then we need to think how to scale the construction to production version.
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Backup (12 m 3M cable)
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Backup (10 m Samtec cable)


