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Overview
* The technology and scale of the ePIC DAQ &Y

o Streaming readout community

o Streaming architecture

o System components and operational concept
o Component counts & expected data

* Requirements Flow Down (“hree?
 Status of Components (charees) Charges

1. Given the detector progress over the last two years and the status
® SCh ed u Ie (Charge 6) of the ePIC detector, are the projected tir_neli_ne;_of the Electron-lon
Collider detector feasible? Do there remain significant open detector

technology questions?

2. Are the requirements for the detector and their flow down sufficiently
comprehensive for this stage of the project to complete the design
of the various detector technologies?

3. Are the interfaces between the elements of the design adequately
defined for this stage of the project and to proceed with the detector
long-lead procurement items?

4. Is the design of these long-lead procurement items sufficiently
advanced and mature to start procurement in 2024? Are the
technical specifications complete?

. Is the projected design maturity of the further detector componen
Ilkely to be accompllshed by the end of 20 ’
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Charge #1 — feasibility and technology
EIC Streaming Readout Community

* The EIC Streaming Readout (SRO) Consortium
*  Formed in 2018 with the goals of engaging the nuclear physics community to explore a streaming
readout architecture for the EIC detectors.
* Series of ten workshops so far since 2018 (next in Oct 2023)
* Led to adoption of SRO for Yellow Report the physics program for EIC.

» ePIC Electronics/DAQ Working Group
e Conveners: F. Barbosa (JLab), J. Huang (BNL), J. Landgraf (BNL)
* Regular meetings to focus on design and requirements specifically for the new ePIC detector
* Interface to detectors, readout, DAQ, online processing, monitoring and control.

* ePIC Software/Computing Working Group
* Conveners: M. Diefenthaler (Jlab), S. Joosten (ANL), T. Wenaus (BNL), W. Deconinck (UM)
* Coordinate software development for EIC physics

* ePIC Software/Computing Streaming DAQ Working Group
* Conveners: M. Battaglieri (JLab), J. Huang (BNL)
* Streaming Reconstruction

* EIC Project L3 CAMs (DAQ/Online, Electronics)
* D. Abbott (JLab), J. Landgraf (BNL), F. Barbosa (JLab)
*  Project management (cost/schedule)
* Coordination between relevant EIC working groups (including Detectors)




ePIC Streaming Readout

Features of ePIC SRO

No global trigger
* No custom trigger electronics
» Zero-suppress early (ASICs)
* Hits identified by time stamp rather
than by event
* Flexibility in event selection
* Can be performed with all
channels available
* (Can be performed in CPU,
FPGA, or GPU
* Cons
* SRO has greater sensitivity to
noise and background

(Marco Battaglieri INFN)



ePIC Streaming DAQ/Computing Architecture

Bunch Crossing ~ 10.2 ns/98.5 MHz
Interaction Rate ~ 2 us/500 kHz
Low occupancy.
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Global Timing Unit (GTU)

EIC Readout Chain
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-AC-LGAD -Passive -Discrete -Fiber Link -PCle -Ethernet
-MPGD -Serial Link -Ethernet




Summary of Channel Counts

Detector Data Data
Group Volume Volume
(RDO) (To Tape)
(Gb/s) (Gb/s)

Tracking 202k 37 27 26

Calorimeters 500M 104k 448 1126 19 502 27

Far Forward 300M 2.6M 170k 178 492 8 15 8

Far Backward 82M 2k 49 98 4 150 1
1281 2603 2628

Summary of Data Flow

Copper Fib PCI/Eth Eth

Noise 3 Th /sec

Collision Signal 38 Gb/sec
Signal from Physics + Background 400 Gb / sec
Synchrotron Rad .01 Gb/sec
Electron Beam 4 Gb/sec
Per fiber (Avg) 1.85 Gb/sec Noise 35 Gb/sec

NS G,
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Summary of Channel Counts

Tracking

Calorimeters
Far Forward
Far Backward
PID

TOTAL

MAPS

36B
500M
300M

82M

36.98

AC-LGAD SiPM/PMT MPGD HRPPD
202k 872 1744 37 27 20
104k 448 1126 19 502 27
2.6M 170k 178 492 8 15 8
2k 49 98 4 'MI 1
7.8M 344k 140k 1281 2603 47 2628 36
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Summary of Data Flow

-

27.5-1760 Pb/sec

100% Occupancy

Aggregate

Noise

& ;0
. 3Thb /sec 1
Signal from Physics + Backgroun‘ﬁoo Gb/ sec‘

Aggregate

Per fiber (Avg)
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Significant Filtering Challenges: g

%

After several years in a radiation environment, “noise” dominates signal at the
RDO by factors up to x7.5

dRICH — SiPMs requiring single photon sensitivity
* Dark currents increase with radiation damage
* Expect several years before annealing necessary to reduce dark currents
Electron Bremsstrahlung in Far Backward
* Bremsstrahlung will produce up to 18 particles / Bunch Crossing.
* Signal needs to be summarized, but full data is only needed in conjunction
with central detector collisions

Main Strategy for dRICH/Far Backward

* Supply enough bandwidth to account for maximum data volume to the
DAM boards
Apply cross-detector correlation filter in nearby detectors in DAM / Readout
computers to reduce recorded data volume




Summary of Chan o
Data Filtering

* Cluster finding accounts for the balance of the calculated noise reduction,
and for the reduced signal data volume.
* Additional methods are being considered including Al/ML techniques for

Tracking 368 pattern recognition and/or data compression

Calorimeters soom | * These functions will be performed in the DAM boards and the Online 502 27
Far Forward 300M computing farm 15 - 8
Far Backward 82M 2k 49 98 4 150 1
PID 7.8M 344k 140k 1281 2603 47 2628 36
TOTAL 36.98 10.4M 620k 202k 140k 2828 6063 115 3,322 98

Summary of Data Flow

Copper Fib PCI/Eth Eth

100% Occupancy 27.5-1760 Pb/sec

Aggregate 3.4 Th/sec
S / Aggregate 99 Gb/sec
Noise 3Tb /sec L .
Collision Signal 38 Gb/sec
Signal from Physics + Background 400 Gb / sec
Synchrotron Rad .01 Gb/sec
Electron Beam 4 Gb/sec
Aggregate 3.4Tb/sec Hadron Beam 22 Gb/sec
Per fiber (Avg) 1.85 Gb/sec Noise 35 Gb/sec
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Summary of Channel Counts

Detector Data
Group Volume
(To Tape)
(Gb/s)

Tracking 202k 37 27 26
Calorimeters 500M 104k 448 1126 19 502 27
Far F Aants S azal aza 492 8 15 8
rared  After online processing we expect roughly equal 08 4 150 1
P | contributions from collision hits, beam background 2603 —
hits, and noise. ----

Summary of Data Flow

Copper Fib PCI/Eth

Noise 3Tb /sec

38 Gb/sec
.01 Gb/sec
4 Gb/sec
22 Gb/sec
35 Gb/sec

Collision Signal

Signal from Physics + Background 400 Gb / sec

Synchrotron Rad

Electron Beam

Per fiber (Avg) 1.85 Gb/sec Noise




DAQ Computing

* Time Frames (~1ms)
* Upto~500 events
*  ~10MB output data
*  ~3.4MB from RDO average / DAM
e ~100kB to Tape average / DAM

* Routing data
* Formatting data
* Processing data
* DAM FPGA & CPUs
* Cluster finding
* Software triggering
* Sanity Checkers
* QA Monitoring
* Metadata
* Slow controls integration

* Scalers / continuously running DAQ
components
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Data Multiplexed & Packetized

Base unit 1s Time Frame

* ~1ms (about 10MB for the full
detector. 100kB /DAM)

* 0, 1, or more events

* Bank list per time frame is
variable

* Banks format source dependent,
readers provided by DAQ

* Isupport building all DAMS
from time frame to same packet

TF 1

TF 3

Raw Data
Bank

DAM output

1 Time Frame ~ 1ms

RAW CLD Tracks EVT List )
CLD Tracks EVT List
CLD Tracks EVT List ()




: . Charge #1 - feasibility and technology
Boundary between Online and Offline

= The streaming architecture allows for some blurring of the offline and online
processing with respect to calibrations, QA monitoring, and potential seed
analysis to improve reconstruction turn around. These aspects are not yet fully
specified

= Require an interface to allow sharing of code between offline / online processing

= Local buffering provides elasticity in the transfer of data to computing facilities

= Offline buffering will allow several weeks for calibration and reconstruction.

Calibration ﬁ
~N S
X %g Reconstruction ]E> recon
a3 storage
—_ —_ -~ 8 2 x ~3 weeks g
) 4] “ ST
Q. Q QL3 3
2 i £ eEd b -
S 0 - storage Site 1: (e.g. SDCC)
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Calibration .Y -
[ Reconstruction ]E{> recon
storage

Site 2: (e.g. JLab) )
\

Calibration ﬁ_ -
[ Reconstruction ]':> recon
storage

raw

storage Site 3: (e.g. NERSC) )

I

~3 weeks

Online Buffer
“Buffer Box” (few days)

CPU, FPGA, GPU

Online Data Filter

FEP (zero suppression)

Detector
FEE (digitization)
DAM / EBDC




ePIC Scientific Computing

* The organization of the scientific computing is handled by the ePIC collaboration

= The computing group is actively implementing the scientific software as well as
defining the data model to best interact with the streaming DAQ system.

= A primary goal for this collaboration is to provide an environment that can
provide a real-time interplay with the running experiments.

For more information reference this review or epl@ Distributed Computing Model
planned reviews of the ePIC software @ = —----—--—=- ~

Universities

Universities

» August 22, 2022 - EIC Software
Infrastructure Review Universities iy Echelon 7'
https://indico.bnl.gov/event/16676/ {host labs)

Jefferson Lab Universities

Nearly all storage (raw data, reconstructed data,
simulated data) is stored across Echelon 1 sites.

Universities Universities

» October 19-20, 2023 - ePIC software and

Computing model review Universities — Fac|||tyA Universities
—  Facility B
» December, 2023 - ePIC presents the Echelon 3 B A Echelon 3
updated computlr?g model to he EIC Comestic + intermationai ——— ity domestic + international
Resource and Review Board “Echelon 2

- ) 4
6PIC Streaming Computing Model WG, July 11, 2023 domestic + international eF‘I&ﬁ



https://indico.bnl.gov/event/16676/

ePIC DAQ Requirements Summary

General
Requirements

Functional
Requirements

Performance
Requirements

Read out all detector
data and transfer to
external facilities

Sufficient space, power,
environment, and
proximity to sensors

Specific
Environmental/Power
requirements

Prefer COTS solutions to
avoid cost, risk,
obsolescence

Streaming, continuous
operation, while
supporting independent
detector operation

Online Computing
Network must support
>=100Gb/s per node and
>=400Gb/s external

72 hours of elasticity
buffer in online

Define components and
specify the DAQ must

provide sufficient links

and processing power

Readout fibers from

Front ends must support

>=10Gb/s per fiber and
10Th/s aggregate

computer nodes

power to perform
needed online
processing

Provide common
hardware, software, and
network for detector
slow controls efforts

Timing system must
deliver clock with <100ps
jitter, and support <5ps
jitter for selected
detectors

Sufficient computing




System Component Status

Detailed Electronics Design starts
with CD3. The current status is
that we are evaluating system
design and interactions between
components

Charge #5 — Design Maturity

Timing Protocol

e Defines the data flow between the GTU,
RDO, and DAM boards

e Optical Protocol Requirements

* Timing (<=5ps Hi-Res Detectors)

* Timing (<=100ps Lo-Res Detectors)

* Timing phase stability on power
cycle

* Configuration and slow control
monitoring passthrough for
ASICS/FEBs

¢ Real-Time Command / Control

» Data Transfer (>=10 or 25 Gb/s per
RDO)

* Optical protocol choices under evaluation
* ePIC-simple custom protocol
* GPTin FPGA
* Dedicated Clock/Reconstructed
Clock (2 or 3 fibers per RDO)

RDO Status:

Mocking up with devkits for initial studies

Nominal 2.5” x 2.5” for common elements + connector

space
FPGA defined by price (Artix Ultrascale+ Class)

Power 3-5 Watts. 2 LV +5V for optical interfaces, lower

for FPGA/digital components
Accept 2 or 3 fibers for potential Hi-Res Timing

- 25" >
r e S A
Connectors |
N
Artix H
Ultrascale+ U:
" 4 "

Connectors

GTU status:

* Mocking up with devkits for initial studies
Interface to collider (Bunch crossing clock,
Spin Patterns per bunch crossing)
Distribution of timing to ~100 DAMs +
~220 RDOs of Hi-Res Timing Detectors
Interface to Run Control

KOAK RIDGE

DAM Status:

Obtained Board From Omega
Versa FPGA

24 x 10 PCle Gen4 x16 or @
100Gb Ethernet

24 Firefly links 10Gb/s or

25Gb/s options

48 link upgrade planned
Additional front panel I/O




EIC DAQ/Computing schedule

=  The DAQ and computing schedule is planned to be somewhat accelerated in relation to the full detector construction.

=  Afunctional DAQ will be necessary for small scale detector testing as well as commissioning and pre-ops.

=  Hardware and software development early in the construction phase will produce a series of releases with increasing functionality

=  Computing resources are staged in order to make purchases when the hardware is needed, taking advantage of price savings and
performance improvements in time

FY23 FY24 FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY34 FY35
a1]az|a3]as|a1]az|a3|as|a1|a2]a3]as|a1]az|as]es|a1]az]as|as|at|a2]es|as] a1 ]az|as]cs|a1]az|as|as| a1 | a2]a3]as |1 ]az|as]es| a1]az]a3|as |a1|az]as|as] a1 ]az|as]as
® ® & P
& CD-3A cD-213 Early CD-4 cD-4
Jan 2024 Apr 2025 Oct 2032 Qct 2034
Design Evaluation |
| DAM boards
| I GTU #oarlds
| Detector Fiber Links |
s
Installation
otz
Construction | C°mpm5'!lggfea3tmdme |
Instaﬁatiun ‘Inﬁastlc-:umeghPehase 3
| Software Irll'rastru+lure |
‘ I Real Time Software |
| ‘Control and Cor:ﬁguration Managlement Software ‘
| ‘QA Software ‘
DAQ Iitebgﬂtinrilhtestinlg,
> > > > >
Relases

PicoDAQ MicroDAQ Mini DAQ Final DAQ: v1 Final DAQ

Key . Completed Completed

Date < Milestones D DAQ Releases e




Conclusion

1. Given the detector progress over the last two years and the status of the ePIC detector, are the projected
timelines of the Electron-lon Collider detector feasible? Do there remain significant open detector technology
guestions?

* We have presented the technologies and status of their development for the ePIC DAQ

2. Are the requirements for the detector and their flow down sufficiently comprehensive for this stage of the project
to complete the design of the various detector technologies
* We have summarized the DAQ requirements

3. Are the interfaces between the elements of the design adequately defined for this stage of the project and to
proceed with the detector long-lead procurement items?
* The interfaces are defined, but there are no LLP directly defined by 6.10.09

4. s the design of these long-lead procurement items sufficiently advanced and mature to start procurement in
20247 Are the technical specifications complete?
* N/A, no LLP for 6.10.09

5. Is the projected design maturity of the further detector components likely to be accomplished by the end of 2024
for CD-2 and CD-3?
* The system should be fully defined by the end of 2024, although electronics board design starts with
CD3

6. Is the overall schedule for completion of the design, production, and installation of detector components
realistic?
» We have presented the scope and schedule of the DAQ system

) h
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EPIC Detector Scale and Technology Summary:

I S I K A T T

Si Tracking:

3 vertex layers,
2 sagitta layers,
5 backward disks,
5 forward disks

MPGD tracking: Electron Endecap

Hadron Endcap
Inner Barrel
Outer Barrel

Forward Calorimeters: LFHCAL

HCAL insert®
ECAL W/SciFi

Barrel Calorimeters: HCAL

ECAL SciFi/PB
ECAL ASTROPIX

Backward Calorimeters: NHCAL

Far Forward:

Far Backward:

PID-TOF:

ECAL (PWO)

BO: 3 MAPS layers
1 or 2 AC-LGAD layer

2 Roman Pots

2 Off Momentum

ZDC: Crystal Calorimeter
32 Silicon pad layer
4 silicon pixel layers
2 boxes scintillator

Low Q Tagger 1

Low Q Tagger 2

Low Q Tagger 1+2 Cal

2 x Lumi PS Calorimeter
Lumi PS tracker

Barrel
Endcap

PID-Cherenkov: dRICH

pfRICH
DIRC

7 m~2
36B pixels
5,200 MAPS sensors

16k
16k
30k
140k

63,280
8k

19,000
1,536

5,760
500M pixels
3,256

3,240

300M pixel

im

1M (4 x 135k layers x 2 dets)
640k (4 x 80k layers x 2 dets)
400

11,520

160k

72

1.3M pixels
480k pixels
700
1425/75
80M pixels

2.2M
5.6 M

344,064

69,632
69,632

400

32
32
120
288

74

64

32
230
18
12

10
30
64

10
10
10

12
12

24

268
134

1240

17
24

1 2 20
502 28 19
15 &8 &8

150 1 4
728 1 17
1865 17 30
24 12
11 (7]

MAPS:

Several flavors:

curved its-3 sensors for vertex
Its-2 staves [ w improvements

URWELL / SALSA
URWELL / SALSA
MicroMegas [ SALSA
URWELL / SALSA

SiPM / HG2CROC
SiPM / HG2CROC
SiPM / Discrete
SiPM / HG2CROC
SiPM / HG2CROC
Astropix

SiPM / HG2CROC
SiPM / Discrete

MAPS

AC-LGAG / EICROC

AC-LGAD / EICROC
AC-LGAD / EICROC

APD

HGCROC as per ALICE FoCal-E

Timepix4
Timepix4

(SIPM/HG2CROC) / (PMT/FLASH)
Timepix4

AC-LGAD / EICROC (strip)
AC-LGAD / EICROC (pixel)

SiPM / ALCOR

HRPPD / EICROC (strip or pixel)
HRPPD / EICROC (strip or pixel)

Fiber count limited by Artix Transceivers

64 Channels/Salsa, up to 8 Salsa / FEB&RDO

256 ch/FEB for MM
512 ch/FEB for URWELL

Assume HGCROC 56 ch * 16 ASIC/RDO = 896 ch/RDO
Assume FLASH FEB 16 ch * 16 FEB/RDO = 256 ch/RDO

*HCAL insert not in baseline

Assume similar structure to its-2 but with sensors with
250k pixels for RDO calculation.

3x20cmx20cm

600*cm layers (1 or 2 layers)

13 x 26cm layers

9.6 x 22.4cm layers

There are alternatives for AC-LGAD using MAPS and low
channel count DC-LGAD timing layers

bTOF 128 ch/ASIC, 64 ASIC/RDO
eTOF 1024 pixel/ASIC, 24-48 ASIC/RDO (41 ave)

Worse case after radiation. Includes 30% timing
window. Requires further data volume reduction
software trigger




RDO Discussions

RDO Specifications/Guidance P
*  Physical Characteristics S ml o P ]
. Y P )
* Locations ) ) S { suT i J N
A * Nominally 2.5 in? for common RDO components including ! -”'G\“\. it :
Ize FPGA and optical link options (for example if it is integrated on ' "l i M i
* Power / Cooling the same PCB as the FEB). For standalone RDO, allow for upto  "~gooo——=—rooo=r"t s | o Aasremton Computing
. Radiation Requirements 4 in? to provide space for copper-based connectors to FEBs. \FEB RO /' Module (DAM)
‘ Link dIStanceS/rates * Power requirements: 3-5 Watts. Allow for at least two LV levels - 25" ¥
nominally 5V (for optics) and a lower voltage for FPGA power TN 4
. Opt|ca| Protocol Requirements and ASIC si(gjnal managzment. | . I Connectors E
. * Consider using radiation tolerant switching voltage ]
L] -
Timing (Sps / 50-100ps) regulators (e.g. from CERN). 5
* 12Cfor ASICs/FEBs  Artix n :
e Real-Time Command / Control * Multiple optical link interfaces allow for flexible 5 :
. implementation of the RDO as either a standalone readout !
Data Transfer (10Gb/s / 25 Gb/s) solution or use with the DAM boards. They can also be used S
for accepting an alternative low-jitter clock input. - p S
. Optical Protocol Choices * Samtec Firefly conr\ectf)rs. are also a potential optit:fn as [ ‘
+  ePIC—simple custom protocol :\:% ::;\::eoz:lsfootprmt similar to VTRX and also provide 4 ".
+  GPTinFPGA ; !
* Dedicated Clock/Reconstructed ! 5
: Connectors ]

Clock (2 or 3 fibers/RDO?)




RDO Discussions

hitps:/ /www.skyworksine.com/en/Products/Timing/Evalua Use some of the 80bits as "DCS”
fion-Kits/clock/si5338-evaluation-kit 10 Gbps link, €.g., 10b8b encoding commands; e.g.,, 40bits EIC bx counter;
3 Dewne wWould provide 10 bytes in 10ns some bits for “frigger commands”

* RDO/ Timing subgroup to mock up
GTU/DAM/RDO to answer these

160kHz to 700MHz in
LVPECL/LVDS, <1 ps RMS

. Typ Jitter, Zero ppm Freq Other, more Other, more
qu estions Error efficient sfficient
encodings? encodings?

FEC?

* Slow startup due to time

constraints of group members Precision
. . . . Clock GTU FELIX RDO
*  Devkits being distributed Generator; e.g. Iync (Versal Prime (Arfix-
e.g. Silabs RefClk: Ulfrascale+ lass board Ultrascale+
* Arrangements for FELIX 182 515338-EVB Refclk - | evalboard [¢ — — — —{ class board) Clase boord)
. eval board ! “busy”
slow but progressing fesdback? \
Do we need
better clock
generator here? 10 Gbps or 25 Gbps for Recovered
. . 100 MH:
* Hope to start getting answers this fall 35&2%”;?,‘;.2‘?!?352?6 oMz
° PrOtOCOI document 500 MHz = 5 fimes EIC clock
* Timing measurements fo Iransmmi five 16bif nibbles
%gﬁﬁ.gﬂﬁﬁ schambachjj@ornl.gov Fast Scope (and specirum analyzer?)




Data Volumes

* Distilled volumes from
* Background Group Simulations
provide hits/sec above detector
thresholds
* Synchrotron Radiation
* Hadron Beam
* Electron Beam
* DIS (18x275 scaled to 500khz)
* Noise estimates from
* ‘“digitization spreadsheet”
* E&DAQ WG presentations
e Bits / hit = Charge Sharing *
Hit
Duration *
Bits Per Hit
¢ Cluster finding (where possible)
reduces hit size to BitsPerHit
¢ Cluster finding (when possible)
reduces noise x 10°-5
e Software “triggering” for Far
Backward/dRICH
* Charge sharing / Time Sharing / noise
estimates should be considered VERY
preliminary

Single Channel
Analog

cartoOf e | T
;D\g\mat\O“ A
eP\™ |

(A) Gated

(ITS-3)

(C) SAMPLING

(SALSA
FLASH ADC Based)

G gt

HGCROCH4
ALCOR)

Digitization in . S q
ADC over I
ASIC \ AR )
: e S rﬂ T
cie ] i i i i i Readout: [TOA, TOT (or ADC)] Readout:  [T1,ADC1), [T2, ADC2], [T3, ADC3],
[T4,ADC4], [TS, ADCS)
Read: 0 1 ' ! 3
15he 2dress of 3l of he hi pels st
+ )
DAQ F’I’OCESSing Convert to T, ADC=({1,0} Using Gate| No Processing Needed. Time 1-D (average of time bins. Time
[Times. Precision O(Gate width) but Precision depends upon number of| Precision O(time bin/hit bins)
[depends on Gate/Peaking time bits and time scale Result: [T. ADCsum]).
— ¥ — :
DAQ Processing If Charge Sharing, cluster finding to MUItlpIe Channel

limprove both time and space resolution
Hit output [T, Hit position, ADC/TOT]




DAM Option - Front-End Link Exchange (FELIX)

 Originally developed for ATLAS at CERN

« Design team is based at Brookhaven
« Current version (FLX-172) in use at BNL for sSPHENIX

* New board being prototyped now for ATLAS HL-LHC running.

FPGA: Xilinx Versal Prime XCVM1802

PCle Gen4 x16

24 Firefly links with 3 config options
24 links @ 25Gbs
24 links @ 10Gbs
12 @ 25Gbs + 12 @ 10Gbs
4 additional Firefly links
Front Panel: Fiber 1/O
Additional 3 Inputs, 3 Outputs
1 DDR4 Mini-UDIMM

USB-JTAG/USB-UART

FireFly 4ch
up to 25Gbps

FireFly 12-ch TX

up to 25Gbps

Power Supples

FireFly 12.ch TX

up to 25Gops

DOR4
QSPI Flash Man-DivM
72-bit ECC ,—V
TTeT T A A
> wsHFTer [€
TRG-!
WR-CLKIN ?;;s;:g: l— | L—> <_J
SO < | ;o> = lee 1"
4 Xilinx
Versal FPGA
TAG <—J <
CLOCK ‘~—__1““"
DISTRIBUITION >
/T
‘—I A A r f >
GoEPHY  [e— L 1 I

P to 25Gops

Block Diagram of FLX-182 Prototype

Notes: The Xilinx Versal Prime is a SoC.- Dual Core ARM Cortex

Can be impl

Power usage ~133W. No power through PCle.



FELIX timelines

10 boards were @@
produced in early E(Q{
2023. ?

-
DAQ Working Group "
has recently :
acquired one of 1
these boards for

testing General technical support for the

FELIX Hardware should be
available through the end of HL-

Plan for 48-ch FELIX LHC operation.

(i.e. into the late 2030s for Run 5)

FPGA: Versal Premium, e.g. VP1552
Transceivers: Up to 100+ GTYP/GTM
PCle Gen 5 up to 16 lanes

If FPGA is available as planned, design will start in Q1 of 2023, first board is expected to be
available in Q3 2023.




S&C Streaming DAQ WG

* Two streaming concepts S

* (Electronic) No Level-0 trigger
* (Institutional) Rapid turn around of
reconstructed data (streaming as

opposed to batch processing) Stream

Writer

* The focus of the group is the institutional
requirements and organization
* International Collaboration
* Tasks to be done and associated
institutional requirements
e Support for streaming model
* Automated data handling
* Automated calibration tools
* Automated monitoring tools

Data Center

*  We expect this may lead also to links
between the DAQ and the streaming wa | Jerdon
reconstruction for rapid turn around of
critical information such as calibrations — == —

Process

Data Center

@
W
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