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EPIC Streaming Readout
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Triggered DAQ Streaming 
Readout (SRO)

Features of EPIC SRO

• No global trigger
• No global trigger electronics
• Zero-suppress early (ASICs)

• Hits identified by time stamp rather 
than by event

• Flexibility in event selection
• Can be performed in CPU, 

FPGA, or GPU
• Can be performed with all 

channels available
• Can be performed at different 

times, using different 
methods, for different 
purposes

• Cons
• SRO has greater sensitivity to 

noise and background(Marco Battaglieri INFN)



EPIC Electronics / DAQ 

Name

Sharing

Function

Attributes

Adapter

Detector Specific

-HV/Bias distribution

-HV divider

-Interconnect routing

-Sensor Specific

-Passive

Sensor

Detector Specific

-Multi-Channel 

Sensor

-MAPS

-AC-LGAD

-MCP-PMT

-SiPM

-LAPPD

Front End Board

(FEB)

Detector Specific

-Amplification

-Shaping

-Digitization

-Zero Suppression

-ASIC/ADC

-Discrete

-Serial Link

Readout Board

(RDO)

Shared / (potential 

variations)

-Communication

-Aggregation

-Formatting

-Data Readout

-Config & Control

-Clock &Timing

-FPGA

-Fiber Link

Data Aggregation 

Module (DAM)

Shared / (FELIX)

-Computing Interface

-Aggregation

-Software Trigger

-Clock & Timing

-Config & Control

-Processing

-Large FPGA

-PCIe

-Potentially Ethernet

Computing

COTS / Ethernet

-Data buffering and sinking

-Run Control

-Calibration Support

-QA / Scalers

-Collider Feedback

-Event ID/Building?

-Software Trigger

-Monitoring

-Processing

Global Timing Unit (GTU)

-Interface between collider, Run Control, & DAM

-Config & Control

-Clock & Timing
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• Function of DAQ is to reduce ~1M channels @100MHz → 100Gb/sec

• The primary strategy is aggressive zero suppression, which is an important 
requirement for all detector readouts (ASICs, Sensors, FEBs, and RDOs)

• Other secondary strategies include
• Feature extraction (cluster finding, tracking etc)

• Noise identification and removal

• Algorithmic data compression

• AI/ML to be evaluated for each of the above

• Software triggering

Scale and main challenges
Detector

Group
Channels Fibers DAM Data 

Volume 
Estimate

(Gb/s)

Data 
Volume
To Tape
(Gb/s)

MAPS AC/DC-LGAD SiPM/PMT MPGD

Tracking 32B 100k 500 13 15 15

Calorimeters 50M 150k 2050 50 15 15

Far Forward 300M 2.3M 500 174 5 1 1

Far Backward 1.8M 700 113 4 100 2

PID 3M-50M 600k 638 40 3220 45

TOTAL 32B 7.1M-54M 750k 100k 3475 112 3350 78
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Full Detector Summary
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Timing System

• Timing System must synchronize data between 
detectors.  This requires ~1ns resolution

• Timing System must provide high resolution 5ps phase 
stability to actual bunch crossing persisting over 
power cycles for selected detectors

• Plan is reconstructed clock transmitted via DAM boards

• Timing system is the only source for real-time global 
information

• Beam information

• Control zero-suppression, feature finding, AI/ML algorithms
• Flow Control (time frames, start, stop, common busy, triggering)

• Timing System Protocol
• Expect about 100bits / BX 

• 64 bits BX, 30 bits for control & commands

• Modes for configuration / firmware uploads

• Data protocol
• DAQ defined header for time windows
• Internal data format agnostic
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Example:  sPHENIX Timing System
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Expected DAM Board 

Tasks:
• Potential reconfiguration of firefly
• Firmware development

• Clock and timing system
• EPIC formats
• Upstream configuration and 

Firmware handling
• Software Triggering
• Potential AI/ML in FPGA

• BNL board designed for Atlas (Hao Xu), 
but we will need to manage of 
procurement and fabrication



EIC Project 6.10.8 (Electronics)
Fernando Barbosa (JLAB)

EIC Project
6.10.9.1 (DAQ)

6.10.9.2 (Slow Controls Support)
Dave Abbot (JLAB), Jeff Landgraf (BNL)

Electronics / DAQ Related Group Structure

EPIC Electronics and DAQ Working Group
Alexandre Camsonne (JLAB), Chris Cuevas (JLAB), Jeff Landgraf (BNL), Jo Schambach (ORNL)
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There are many groups with effort & stakes defining the electronics
• Effort towards defining each detectors specific readout chain and responsibilities is starting
• Need for central coordination/tracking of the electronics projects and (aspirationally) the Electronics 

and DAQ WG is supposed to take on this role
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(This is NOT an org chart!!!!!)
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To Get Involved:

Email: eic-projdet-daq-l@lists.bnl.gov
Meetings: https://indico.bnl.gov/category/409/
Upcoming Workshop, Dec 9th:  https://indico.bnl.gov/event/17450/

mailto:eic-projdet-daq-l@lists.bnl.gov
https://indico.bnl.gov/category/409/

