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Hybrid Performance
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– Average track finding efficiency for tt   ̄
tracks > 95% (> 3 GeV) 

– z0 resolution ~1 mm (barrel)

– pT resolution ~1% (barrel)

– Per event average ~60 tracks (3 GeV) 
~200 (2GeV) (tt  at 200 PU) ̄
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KIT – ATCA Board & Management Module

– One FPGA design VU9P / VU13P

– No inter-FPGA communication

– Monolithic heat sink for all optics

– Clean Optical Cable management (one type of module)

– TCDS backplane signals directly routed to main FPGA

– All Firefly connectors populated with 12x RX or TX signals

– 16 Gbps Firefly Y cable available Today

– 25 Gbps Firefly Y cable expected to be available in Q2 2020

Virtex Ultrascale+
VU9P / VU13P

A2577

120 / 128 GTY

4 
RX/T

X

DAQ
4 @ 25 Gb/s

8/12 
RX

8/12 
TX

12 
RX

12 
TX

12 
RX

12 
TX

12 
RX

12 
TX

12 
RX

12 
TX

DET
36 LpGBT

TFP
20/24 @ 25 Gb/s

8/12 
RX

8/12 
TX

12 
RX

12 
TX

12 
RX

12 
TX

12 
RX

12 
TX

12 
RX

12 
TX

DET
36 LpGBT

TFP
20/24 @ 25 Gb/s

2 RX/TX

2 RX/TX
TCDS
C2C to ZynqMP

FMC+
Module





Institute for Data Processing and Electronics (IPE)27/40 Luis Ardila - Feb 20, 2020

Summary

– CMS needs tracks at L1 trigger to cope with HL-LHC 
pileup conditions

● pT modules provide first layer of efficient data 
reduction

– Highly flexible track-finder/pattern recognition 
algorithms were demonstrated in hardware

– Highly scalable, time/physical segmentation could be 
as large/small as required based on data rates

– Proven with currently available hardware, that a 
level-1 track-trigger based on FPGAs is feasible

– Lots of flexibility with an all-FPGA solution

●

●

Common infrastructure R&D

– Current prototypes showed very good optical 
performance

● Evaluation of other optical drivers is planned in 
the future

– Realizing all management functionality in a single 
MPSoC is an exciting solution for next generation 
boards in the DAQ chain

– Proof of principle successfully built and tested for 
the unified controller architecture 
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Track Finding Algorithms 
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DTC Firmware in VU9P
● Target single FPGA (VU9P) to avoid side wise communication

● Use of EMP framework with 64 bit frames at 320 MHz

● Input packet structure of 58 data frames + 6 frames gap

● 5 gbps modules send up to 16 stubs per CIC in 8 BX packets

● 10 gbps modules send up to 35 stubs per CIC in 8 BX packets

● One 64 bit word contains a Stub from CIC0 and a Stub from 
CIC1

Taken from 
Thomas Schuh
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