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TPC front-end readout

SAMPA ASIC
GBTx ASIC

GBT readout links: data
and monitoring (unidir.)
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S. Klewin’s PhD thesis coming soon
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Other filters

W Pedestal subtraction filter

- TPC decided to do NOT subtract pedestal on SAMPA but do that on CRU

- subtracting pedestal > chop negative values (unless we introduce sign flag > data
increase)

- with common mode, this problem will be significant
- pedestal value can be represented finer (fixed point number with half and quad LSB
bits)

signal with common mode noise
W Gain correction

- not done, optimistically

pedestal

15
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TPC User Logic A

W raw data processing B DCS: forwarding DCS control command &

- channel sorting / pedestal subtraction / da.tapower / SAMPA & GBT
common mode rejection / clustering /data configurations / CRU FPGA setup
formatting parameters

Core CRU Framework

We have individual clock domain for each GBT link!

~o@-0Z 50X

Avalon-MM
Master
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i specific) PCle

inter-

t face i CPU
: FLP
-

Frankfurt, Heidelberg, Nagasaki-IAS)

Common CRU FW/SW
Components provided
by the CRU team

Extensible by the Detector
teams

Developed by the
Detector and DCS teams

Developed by the
Detector and O2 teams

to EPN
Servers

-~ > = i = to DCS
Software NIC : Servers
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TPC Upgrade (cont.)

data «
B HC will provides above 50 kHz Pb+Pb event rate
after upgrade (20 um average event interval)

B TPC drift time (100 ps)
- large pile-up
- average b

B Continuous (triggerless)
data taking

MW 3.5 TB/s data rate

- large data reduction
is required




Clock trigger 2fic & 7 — X s A&

B GBT: CERN and LHC #£@& 70> = - + (SERDES + optical link)
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|

|

I

== )
e

! Y \] i ;
Off-Detector ‘ 2 " N\
Commercial Off-The-Shelf (COTS) ‘ d B im W
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Radiation Hard Electronics
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ALICE readout system after

B On-detector electronics
- controlled via GBT, sends data via GBT
- front-end electronics needs only GBT duplex fiber
interface and power & cooling services
m Common Readout Unit (CRU)
- common design for all new detectors incl. FoCal
- max. 48 duplex GBT connections
- placed in a PC server (FLP), communicate with
CPUs via PCl express bus
B trigger and machine clock distribution is also via GBT
- CTP sends trigger and fast control to CRU
- then CRU forwards it to front-end

MW detector control is also via GBT

- DCS system will configure & acquire status from
front-end via CRU and GBT

1TTS & | busy

FIL(ITS ) or. |
"TTC (TRD)

On-detector
electronics

CRU.. Common Read-out Unit
G O G O 02.. Online and Offine Computing System
DCS.. Detector Contral System
TTS.. Trigger and Timing Distribution System
CTP.. Central Trigger Processor
LTU.. Local Trigger Unit
GBT.. Gigabit Transceiver
FTL.. Fast Serial Trigger Link

front-end

links (GBT)
—data &
«—frigger &
«—configuration

1TTS & |busy -
FTL (TOF, FIT,ITS?),
TTC (ACO,EMC,HMP,PHO)

1TTS-FTL & |busy
(MCH, MID, ITS*, TPC, ZDC, TRD)

TRG Dist CRU system with TTS link to CRU
(MCH, MID, TPC, ZDC)

DDL3
—data &
«—configuration

0



FPGA acceleration factor for TPC clustering 1

arXiv:1812.05036v1
5 10
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ransformation A4l ey T
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Cluster Finder Acceleration "

Software Cluster Finder Performance

B Software processing time v.s. event size 100 gy <10
shows about 15 MB/s processing data rate =
ﬁ E ; - . 10000
- XEON Eb-2697 2OE oM/
- 32 core é 7[1%— —{ 8000
60 F—
W 205 Pb-Pb events 50 é —! 6000
mHW CF (red) is 20 times faster than software v i oo
processing 0E
20 ; 2
- 320 MB/S RCU?2 = 50 MB/s 2000
10 = 100 MB/s
¢ Xll—lNX \/Irtex 6 [] 2 | e e e s — | I T 11 I | i [ |;I|“I\I[|=l‘1 1111
0 100 200 300 400 500 600 700 800 900 1000

Input Sub-Event Size [kB]
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S. Klewin’s PhD thesis coming soon



