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eRD104 Overall Plan

Services Reduction intent is to investigate methods to significantly reduce the services load for an EIC MAPS based tracking 
detector. This can be broken down into the largest components:

Powering (Birmingham, RAL)

• Investigate the use of DC-DC converter-based architectures to significantly reduce the number of wires needed to power the 
detector. This will require that  we introduce radiation tolerant DC-DC converters into the detector structure in proximity to the 
disc/stave connection points.

• Investigate the use of serial powering architectures with the same effect. This will require that we introduce regulation at the
(stitched) sensor level either on die or as a hybrid arrangement.

• Assess detector design goals and apply the best overall optimization of available technologies studied under R&D to the final
implementation of the detector (tracking and others who are interested in working on this)

Data (ORNL, BNL)

• Investigate the use of data aggregation on detector using radiation tolerant FPGAs to receive multiple data streams from 
sensor blocks (over twinax/FPC) and multiplex and transmit the data out via high-speed fiber ribbon connections to RDO 
boards (or FELIX). This will require functionality in the MUX boards to steer control and configuration and additional power for the 
MUX boards in detector. Again, the final R&D goal is to develop an optimized viable system for minimizing the services loads 
due to signal transmission.
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2022 Work Plan and Schedule
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Starting Point: Current ALICE ITS-2 / sPHENIX MVTX
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Conversation with Gianluca:

• Marcel (Utrecht) has shown experimentally that the line rate limits on the ITS2 data cables  are not 
much above 2Gb/s. Certainly NOT possible to transmit much faster than that on those distances. 

• Marcel has experimentally studied and demonstrated experimentally a solution with active re-
generation of the signals by active repeaters on small break-boards at the junction off cable 
segments.

• Current estimates for one 'stave' of the ITS3 sensor (that is one standalone module, not one chip),  is 
that we might have up to 8 links at 5 Gb/s. 

• The inner layer chip, half cylinder, would be made with three staves on one die, that is 24 links at 5 
Gb/s from the half cylinder of the innermost layer, total 120 Gb/s.

• The equivalent ITS2 innermost layer is 6 staves * 9 chips * 1.2 Gb/s = 64.8 Gb/s
• Encoding is also supposed to change, going from 8b10b to a more efficient and better performing code 

compatible with FPGA receivers (Marcel looked into 64b/66b I think).
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Sensor FPC
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eRD104 data services reduction plans

• ORNL has a setup similar to the MVTX setup shown in the earlier slide, including the FELIX board and 
a stave with 9 ALPIDEs, that could serve as a testbed for a MUX board prototype

• Initial work on this eRD is mostly intellectual and can proceed in the absence of funding

• Funding was mostly requested to pay for consultation with engineers at ORNL and BNL

• Concept probably needs some kind of processing on the service reduction (MUX) board in order 
to reduce bandwidth

• Investigate actual bandwidth requirements

• Investigate environment of possible location of such a MUX board (radiation, magnetic field, 
cooling, …)

• Survey of commercial components, special components for radiation tolerance

• Initial work after a conceptual design would be focused on evaluation of the concept with 
evaluation boards of the various components chosen

• BNL instrumentation investigating possible variation of the sensor design for data transmission 
optimization, including verification of the design with OO-simulations (UVM)
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Radiation Tolerant FPGAs

e.g.:
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Microchip PolarFire FPGA
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Rad-Hard Optical Interconnect: “lpGBT”
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lpGBT Capabilities
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High-Speed Interconnects


