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From the ATLAS Phase-I upgrade and onward, new or upgraded detectors and trigger systems will be interfaced to the data acquisition, detector control and timing (TTC) systems by the Front-End Link eXchange
(FELIX). FELIX is the core of the new ATLAS Trigger/DAQ architecture. Functioning as a router between
custom serial links and a commodity network, FELIX is implemented by server PCs with commodity network
interfaces and PCIe cards with large FPGAs and many high speed serial fiber transceivers. By separating data
transport from data manipulation, the latter can be done by software in commodity servers attached to the
network. Replacing traditional point-to-point links between Front-end components and the DAQ system by a
switched network, FELIX provides scaling, flexibility uniformity and upgradability. Different Front-end data
types or different data sources can be routed to different network endpoints that handle that data type or
source: e.g. event data, configuration,
calibration, detector control, monitoring, etc. This reduces the diversity of custom hardware solutions in
favour of software.
Front-end connections can be either high bandwidth serial connections from FPGAs (e.g. 10 Gb/s) or those
from the radiation tolerant CERN GBTx ASIC which aggregates many slower serial links onto one 5 Gb/s
high speed link. Already in the Phase 1 Upgrade there will be about 2000 fiber connections. In addition to
connections to a commodity network and Front-ends, FELIX receives Timing, Trigger and Control (TTC) information and distributes it with fixed latency to the GBTx connections. As part of the FELIX implementation,
the firmware and Linux software for a high efficiency PCIe
DMA engine has been developed.
The system architecture of FELIX will be described; the results of the demonstrator program and the first
prototype, along with future plans, will be presented.
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