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The High Luminosity LHC (HL-LHC) will deliver luminosities of up to 5x10ˆ34 cmˆ2/s, with an average of
about 140-200 overlapping proton-proton collisions per bunch crossing. These extreme pileup conditions can
significantly degrade the ability of trigger systems to cope with the resulting event rates. A key component
of the HL-LHC upgrade of the CMS experiment is a Level-1 (L1) track finding system that will identify tracks
with transverse momentum above 3 GeV within ˜5 us. Output tracks will be merged with information from
other sub-detectors in the downstream L1 trigger to improve the identification and resolution of physics ob-
jects. The CMS collaboration is exploring several designs for a L1 tracking system that can confront the
challenging latency, occupancy and bandwidth requirements associated with L1 tracking. This presentation
will review the three state-of-the-art L1 tracking architectures proposed for the CMS HL-LHC upgrade. Two
of these architectures ( “Tracklet”and “TMT”) are fully FPGA-based, while a third (“AM+FPGA”) employs a
combination of FPGAs and ASICs. The FPGA-based approaches employ a road-search algorithm (“Tracklet”
) or a Hough transform (“TMT”), while the AM+FPGA approach uses content-addressable memories for pat-
tern recognition. Each approach aims to perform the demanding data distribution, pattern recognition, track
reconstruction tasks required of L1 tracking in real-time.
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