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Elec-TDAQ overall framework
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Two main recent targets:

To collect the detailed requirements from all sub-dets

To define the preliminary readout frame & strategy of Elec-TDAQ

24/10/2023, CEPC Workshop, Nanjing



Status of the sub-det readout framework

 Most readout architecture of sub-dets can be compatible
with the proposed “backend” Elec-TDAQ framework,
with frontend “triggerless” data readout
— BEE capability: 10 Gbps/link
— Most data rate per module < 100 Mbps

* Preliminarily defined:

— Vertex: prototype exists, fast trigger strategy needs further
discussion
— TPC & DC
» TPC: initial R&D for pixel TPC
» DC: R&D based on COTS exits
— Si Out Tracker (SET)
» Readout architecture compatible with LGAD-TOF & Si Strip
» Si Strip relatively mature, TOF needs full R&D of ASIC & clocking

— Muon
» R&D exists, can be simplified according to CEPC’s needs



Status of the sub-det readout framework >

* With proposal, needs further discussion

— Si Inner Trk (or Si Pixel Trk)

» Readout architecture can be compatible with SET, need further
information of background rate for scheme finalization

— ECAL & HCAL

» Readout scheme proposed after discussion with sub-det, need to
confirm with mechanics due to the space challenge

— LumiCal

» Preliminarily considered to be compatible with the SiPM & Pixel
readout



Proposal of general readout strategy of CEPC Elec.>
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Elec scheme - Vertex “Ey
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CEPC Vertex Electronics on Ref-TDR SN~

Q: height & area & power limit for
power & optical module

Q: (probably the only sub-det) need fast
trigger to save power & data rate

Q: proposed to design two sized chips
for optimized layout of Inner /
Med+QOuter layer



Elec scheme — Silicon Tracker S
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Preliminary readout scheme of Pixel TPC -
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Elec scheme — ECAL s
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Elec scheme — HCAL Y
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* Q: high challenge on limited height: 6.7mm including PCB (height of power (ind) &
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* Q: heat dissip. proposed to rely on the absorber (issue: the Elec is fully at backside ) 11



Elec scheme — Muon
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Common framework on Data Link “y
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Common framework on Power Ly
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Summary on current framework S

* Detectors can almost still keep with “triggerless” feature
— All FEE raw data go to BEE losslessly
» Except for the (innermost) Vertex
— Trigger will almost communicate only with BEE
> “Backend trigger” based
> Both hardware / software trigger still possible
> Still needs special consideration on Vertex (how to generate Fast Trg)

* All FEE module based on a similar framework:
— ASIC — Aggr. — Data Link — Fiber + DC-DC — Pwr Cable
— Minimized the module interconnection design, maximize the
common platform design for BEE + Trigger
> A highly compact & scalable system

— Based on a successful design of GBTx-like chip & rad-hard DC-DC
module

> Size & height of the optical & DC-DC modules still with high
challenges

» Backup plan if failed: back to the cable based architecture 15



Recent Plan

 Review the detector inputs on data rate

— Conclude with limited data rate nodes for the Data Link

 Review the power and voltage requirements
— Conclude with limited number of DC-DC design

* To define the Elec-Trigger framework
* To refine the FEE-ASIC design for each sub-det

16



Backup



Elec scheme - TPC & DC
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